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PREFACE TO 'l'HE SECOND EDI'l'ION. 

'L'1rn first edition of this text-book having been exhausted within 

fh·e months, I have not found it necessary to make any important alter

ations. Ya.rious corrections and a. few slight additions, however, have 

been ma.de, and it is believed that the work bas been thereby improved. 

It gives me pleasure to know that my efforts have met with tl1c favor 

of tLe profession, an<l I Yenture to hope that this edition may find a 
like sphere of u•efulncss. 





PHIBFACK 

rrurs work is meant to introduce the student to the present state of 

our knowledge of tho practice of medicine in general and of the diagno

sis, differential diagnotiis, and trc:ttmcnt of <liscasc in particular. 'l'he 

hi~toric development of the subjects treated has been either bridly given 

or inten<lc<lly omitted, since this scarcely falls within the scope of a prac

tical treatise on medicine. Although the book as a whole is submitted 

to the critical judgment of a learned profession, it may he pardonable to 

emphasizc
1 

provisionally, a few fea.tures pertaining to the mode of treat

ing the separate subjects, or the arrangement of the umtcrial under the 

latter-to indicate some of the more salient lincarnents, so to speak, in 

the general design. Since in medical schools it is taught from a separate 

chair, the pathology (!:ipecial) of the individual affections has almost in
variably been taken up before the etiology; from this point the student 

will find the story of each affection a. continuous one. 'J111e pmctitioner, 

however, must ever aim to associate the clinical symptoms with the 

morhi(1 lesions. 

lindcr special etiology the bacteriology has been prominently men

tioned, since we owe to it the rapid progress that is being made in the 

study of the causation of disea,c. 

'l'he differential diagnosis has in many instances been tabulated-an 

ear-mark that I confidently believe will he found especially helpful. It 

may be state(} tha,t not less than fifty-six 1liagnostic table~ are scattered 

throughout the work, and that by far the greater number of these arc 

my own. 

Such formulre have been introduced into the text. and only such, as a 

more 01· less cxtenclcd experience has shown to Le posse~scd of real thcn1-

pcutic importance. Whilst these, and all additional points relating to 

the trc::itmcnt of the single affections, may serve as guides, particularly 

to the beginner, I fully appreciate how often the practising physician is 
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placed in a position in which he is cowpelle<l to form a. therapeutic 

judgment for himl:>elf. "'henever the <losage is stated, the metric equiv

alent is place<l in parentheses, the number of grams being !:ltated in rountl 

uumbers (3j-4.0; aj-32.0) in or<ler to rcu<ler it of greater practical 

value. In all instances, however, in which this would involve an im

portant difference in quantity the exact decimal figures arc given. A 

considerable variation from the usual clas:iification of diseases ma.y be 

observed, but this is accounted for in the text wherever it occurs. 

Preference has been given to the modern orthography and tenni

nology, not only because it is more euphonious, but allSo because of its 

adoption by the standard lexicographers. 
I have gleaned without stint from medical literature with a. view to 

bringing the book up to <late, and if I have failed to gi vc full credit in 

e\·ery instance, my grateful ackno\\ ledgments arc here due ancl a.re 

cheerfully made. The chief results of my personal experience and obscr

va,tion, extending over a period of two decades, and derived from both 

hospital and private practice, will also be found upon these pages. 

I wish to thank Prof. W. C. Ilollopeter, who has written some of the 

articles upon the diseases of children, as measles, chicken-pox, mumps, 

whooping-cough, and the acute diarrheas, and \d10 lms kindly aided in 

t he preparation of those upon diphtheria. and scarlatinn.. 

My cordial thanks arc due also to Dr. C. L. Furbush for k ind aid 

in prepa.ring some of the illustrations, to Doctors Robert N. Willson, 

Jl oward S . Ander~ nnd Geo. W. Pfromm for valuable assistance while 

the work was passing through the press, an<l to Dr. A . .i\I. Davis for 

preparing the index. 

JA~lES M. Al\'DERS. 
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PART I. 

INFECTIOUS DISEASES. 

T YPHOID FEVER. 

(Enteric Fecer; .Abdominal Typhus; lleo-typhoid; Nerren Fieber.) 

Definition.-An acute infectious disease of which the definitive 
eause is the specific bacillus of Eberth. It is characterized, patholog
ically, by hyperplasia and sloughing of Peyer's patches; and clinically 
Ly its slow, insidious onset, peculiar temperature-curve, swelling of the 
spleen, rose-colored spots, diarrhca1 tympauites, and a liability to cer
tain complications (intestinal hemorrhage, peritonitis, etc.). 'fhe disease 
has an average duration of from three to four weeks. 

His t ory.-Although known beyond the reach of tradition, typhoid 
fever was clearly distinguished from typhus at a comparatively recent 
date. Louis of Paris in 1829 proposed the term t!Jplwide. but it re
mained for Gerhard of Philadelphia to discriminate typhoid from 
typhus fever as the result of his own precise clinical observations. 
His account of the disease was ably corroborated b.v the writ ings of 
E. Hale and James Jackson, Sr. (1838, 1839). Later, Shattuck of 
Boston and Jenner of Lon<lon made important contributions to the 
subject. Sbattuck's experiments on typhus and typhoid fevers at the 
Loudon Fever Hospital in England, and Alfred Stille's studies of the 
former affection in Dublin and Naples, and of the latter in Paris, in
creased greatly our knowledge of these diseases. As a result of the 
labors of the above-mentioned American authors the true nature and 
identity of typhoid fe\·er were appreciated in America at an earlier day 
than in either France or England. 

Briefly, the decade from 1840 to 1850 witnessed, on the one hand. 
the overthrow of erroneous notions concerning the similarit.r of typhoid 
and typhus fe\·ers, and, on the other. the establishment of their points 
of dissimilarity. 

P a thology.-Tbe lesions produced by typhoid fcrer may conve
niently be divided into two group~: (1) Primary lesions, due to the 
direct effect of the special bacillus upon the lymph-follicles of the 
intestines, the mesenteric and other lymph-glands, ancl the spleen. 
(2) Secondary lesions, due chiefly to the long-continued fever and to 
secondary infection, for the occurrence of which the essential lesions 
of typhoid fever furnish the golden opportunity 

(1) The primary morbid changes in the Peyer's patches and solitary 
glands of the intestines are divided, usually 1 into four stages: 

(a) The Stage of Infiltrat ion.-The lymph-follicles become engorged 
2 17 
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(hyperplasia), particularly Peyer's glands in the ileum and near to the 
valre, and, to a lesser extent, in the lower part of the JCJUOum. Fre
quently, the solitary glands in the small intestines, the colon, an<l rarely 
the rectum, become similarly infiltrated. In about 33 p~r ce~t. of the 
cases the chief morbid lesions are confined to the large mtcstmes. In 
mild cases a few Peyer's patches in the lower part of the ileum arc alone 
the scat of infiltration and subsequent changes. '.l'hc follicles arc grayisb
white in color, and may project-particula~·ly the patches ~f J-'eyer~ 
from 3 to 5 mm. or more. Barely, the solitar.v glands, wb1~h vary in 

size from a. mustard-seed to a large pea, become very prom111ent a11d 
show a bold attempt at peduncula.tion. 

'l'he ltistolo,9ic changes at first consist in a marked dilatation of the 
capillarv bloocl-vess('}s. which later are more or less compressed (as a 
consc11u~encc of cell-infiltration), giving to the follic1es their whitish, 
anemic appearance. 'l'he cellular elements purtakc of the nature of 
lymph-corpuscles. Some of these cells arc larger and arc cpithclioid 
in character, with ten or moro nuclei. IJ'he mucosa and muscularis ad
jacent to the glandular structures may be similarly infiltrated. 

From the eighth to the tenth day the stage of infiltration terminates 
either in resolution or in necrosis and sloughing. The infiltrated cells 
may undergo granula.r or fatty degeneration, followed by absorption. 
This process-resolution-during its progress pro<luccs pitting of the 
swollen follicles. In consequence of these minute points of necrosis 
the plat1ues now present a characteristic rcti(;ulated appearance (plariues 
a surface rCticu lre). When resolution occurs, accompanied by destruc
tion of the follicles, small hemorrhages may take place into the glandu
lar stru~ture . These hemorrhages 1miy occasion pigmentary deposits in 
the follicu)ar depressions, giving rise to the so-en lied "sliavcn-bea rd " 
appcara~ce. Resolution, however, terminates the stage of mcdullary 
infiltration with relative infrequency. Far more frequently the hyper
plasia of tLe lymph-follicles ends in 

(b) Necrosis or Sloughing.-In all save the mi lder grades of ccll
infiltration the hyperplasia. of the lymphatic tissue cannot subside 
befor~ necrosis oc?urs. The latter process re~ults partly from c:om
press1on and chokmg of the blood-vessels by the cell-infiltration, and 
partly from the direct action of the typhoid bacillus, leading to so-ca ll ed 

~~;~1iZ111~c~:~l~:~te:f ~~~l1 ;~~~r~~~.0 c~~~ti}c(~~~1~~ls)o~r~l1~0~~~~dds ':~i~~e.~~~ 
which arc the scat of c~llular mfiltrauon undcr~o sub:-e<1uent necrosis. 
as a rule those situated m the lower portion of the ileum do, and show 
the process in its completest deYelopment. The depth to which the 
ne~rosis extends is quite varia~le . 1t may invoh·e on ly the most super
ficial layers of the mucosa. or 1t may extend in depth till it reaches, or 
e\·en perforates, the outer or serous coat: but u~uallv this work of 
destruction docs not dip below the submucosa. or m~1~cularis. Th e 
necrose<l portions become detached-a process that proceeds from the 
periphery towa~·d the center~l eavin~ behind the typhoid ulcer. 'l'he 
stage of necrosis nnd sloughmg begms between thl' eighth and tenth 
days, a.nd ends on or about the twenty-firdt chy. 

(r) Stage of Ulceration.-Thc size and shape of the ulcers corre
spond exactly to the necrose<l areas in these respect~. A sing1e gland 
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of Peyer generally presents several ulcers of irregular outline separated 
by strips of mucous membrane. Rarely, the entire pla<1ue is implicated, 
in which case a large O\'al ulcer is the result, an<l at the lower end of the 
ileum the ulcers often coalesce until they almost encirc.:le the bowel. The 
ulcers of the solitary glands assume a rounded form. 'I1he character 
of the floor of the ulcer will vary with the character of the intestinal 
coat which forms its base, though usually it is clean and smooth. The 
edges are usually irregular, en.gorged, soft, and frequently overha~1gin~. 
In the lower segment of the ileum ulcers may be numerous, whilst m 
other portions of the gut Peyer's plaques ma.y be merely hyperemic. 
In about 25 per cent. of the cases the typhoid ulcers arc fo~md in the 
large intesti~es-i. e .. in the cecum and. colon. PcrforatJO~ o_f the 
large bowel is cxcecd1?gly ~·arc . Exceptionally: the appcn<l1x 1s the 
scat of ulcer1 Osler havmg dissected a case that died three months after 
an attack of typhoid fever, in which he found a localized abscess due to 
perforation of the appendix. 

llemorrlwye usually results from erosion of a vessel-an accident 
which is occasioned by the separation of the sloughs-but small bleed
ings may take place from the swollen, hyperemic edges of an ulcer. 
Pe1foration of the bowel occurs in a small percentage of cases (about 
6 per cent.). In the majority of instances it is attributed to a perfora.
tiYe necrosis; hence it is that the sloughs are usually found attached 
to the orifice. Perforation may also occur after the separation of the 
necrosed portions during the stage of ulceration. 'l'he perforations may 
be multiple, though they are usually single and rarely exceeding two in 
number. 'l'he small, deep ulcers are more apt to lead to complete per
foration than larger ones1 and the site of the orifice is usually some
where in the course of the lower third of the ileum. ri'110 lesions of 
peritonitis are invariably present, and during the stages of necrosis 
and ulceration a catarrhal state of the mucos<L of the small and large 
intestines exists. The diarrhea which usually accompa.nies this 
affection is to be ascribed chiefly to the catarrhal state of the large 
bowel. 

(d) Healing follows promptly upon the formation of the ulcer. At 
first a granula.r tissue covers its floor. The mucous membrane is 
replaced, including the glandular clements and epithelial layer, and, as 
in the stage of necrosis and aloughing, so the healing process advances 
inward from the border of the ulcer. Indeed, it is this process that dis
lodges the necrotic crust. Occasionally, ulcers are seen extending in 
one direction while healing in another. 'fhc cicatrix formed by the 
healing of an ulcer presents a smooth and often pigmented surface. 

The stages thus far described do not, strictly speaking, follow one 
another, since two or more may be illustrated at once by a group of 
ulcers occupying the same section of the intestine. Again, when <lcath 
occurs during a relap~e fresh ulcers are observed by the side of others 
that are partially healed. 

The Afesente1·ic Glands.-Cbanges in the mcsenteric glands occur 
simultaneously with those in the intestines, and those situated opposite 
to the lower third of the ileum, the portion of the bowel showing the 
most extensive ulccration 1 are most profoundly involved. Hyperemia, 
and later swel ling due to cell-infiltration, arc among the earliest 
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changes, and correspond with the lesions noted i~t ~l1C i~test~nes (t'ide 
su,pra). 'l'h e mcscntcric glan ds exhibit great variation~ lll ~me, rang
ing, as they do, from that of a pea. to a hen's c~g . Thell' co lor-app_ca~·
ance is a grayish-red. Resolution occurs quite comm~nly, but, 1f it 
docs not take place, then necrosis of the central y ort1ou (~uc, t~ost 
probably, to th e same causes that produce necrosis of the 11:1tcstrnal 
lymph-follicles) .occurs, and suppura tion has been obscrrcd in som.e 
cases. Still other glanJs become hyperemic. an<l. S"ollcn (rctropcn
toncal, bronchial, etc.); but these almost mvanably tend toward 
r esolution. 

1'1te Spleen.-With rare exceptions the spleen becomes ~n larged in 
typhoid fever. At first hyperemic, the tissue _then grO~\'S S?ft a~1d g ran
ular, and at times is almost diffiueut on section. lnfarct10n JS not a 
rare occurrence and may lea.cl to suppurati on . In some few cases, 
either spontan eously or as the result of injury, a. rupture of t he organ 
may orcur, and the records of 2000 po:::t-mortems at the l\Iunich Patho
loc:ric lnstitutc furnish 5 instances of this nature. 

0 
(2) Secondary Lesions due chiefiy to the Continued Fever and to Sec

ondary Infections.-'l1hc lesions in other organs are of subsidia ry import
ance, and arc, for the most part, secondary in na ture, though we can
not. in the present sta.te of our knowledge, draw a sha rp line of dis
tinction between these lesions and those that arc primary. Whil e the 

~;t!b!0~~0ec~~~n~~~il:j~::~ ~~~l~~~i~~<ly:;·eac~~~,~·:t~~e~~ t~1?e d~11~~~-~b~0c~i~~ 
secondary infection , and, at a ll events, they do not belong pecu liarly to 
this disease-e. g. suppurativc processes, etc. Further, in connection 
with the clinical history of the affection I shall point out that in a. 
small percentage of cases the initiaJ specifi c les ions may be localized , 
e ither in the throat or in the lungs or k i<lneys. It is to be empl1asized, 
therefore, that whil st the essential patholog ic processes of the d isease 
hM·e been described above, a classification of the lesions into primar.v 
and secondary, based upon the involvement of parti cular organs, can 
only be approximately correct. 

The liver early becomes hyperemic, and later is softer and paler than 
is natural. Handfo rd bas described necrotic areas, and Wag ner minute 
lympbomata. Infarction and abscess occur in rare instances. ~~h e 
mucosa. of the gall-bladder m:ty show catarrhal inflammation, and in 
\"er:' rare instances a croupous, diphtheritic, or ulcerative inflammation 
of this organ may occur. The bi le is thinner and paler than the 
normal. 

The microscope reveals parcnchymatous and granu lar rlcgencration. 
'The cells contain an abundance of fat, whi lst their nuclei have lost, in 
g reat pa.rt, their o_utlinc. 

The kidnt>/j~, lik e the liver, exhibit parenchymatous <lcp:cnera.tion. 

;:~:iTe~:·ca1~~1:~';;~~~\1}~a~1~i~~-~~~~~~ ~·1~'tnc~~~1~·:,~cl1 f~~~;i~fc·":i:~!·a~!~~1 t!f 
the ep itL <'lial cells of the convoluted tubules is observed. 

0 
More rarely 

the lesions are those of acute liemon·hagic nPpltritis. Rrnall areas of 
round-cell infiltration may develop .Ia.te in the course of t~·phoid, ancl 
thes,e ma.y present :tn appearance snmlar to lymphomata or may undcrc:ro 
softening and suppuration, ~iv ing rise to miliary ab~ce):.ses . ~ 'l'be m~-
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cous membrane of the pelvis of the kidney is not infrequently the seat 
of a mild grnde of ca.tarrh, and, rarely, of diphtberitic inflammation. 
\' esical catarrh is still more common, and the bladder may also be the 
seat of diphthcritic inflammation. Rarely orchitis is encounter<'d. On 
making cultures from sections of the kidneys not a. few observers have 
been able to demonstrate the specific bacillus of typhoid, particuhtrly in 
the softened areas. 

In the lungs are found morbid lesions in nearly all cases of typhoid 
fever, and belonging to the essential pathologic processes is bronchitis, 

~~<~n!~ \,~~01~:~!~~ ~~1 ~~b0t~~~~-~)hna~u~~~7i:~fp~~=e~~o~c~~~p~i~~~it:18gu~:~: 
dition in many instances; those of lobar pneumonia. idso may be present, 
though less commonly. The so-called hypostatie congestion is often 
found, but is, I think, less frequent than is supposed by many authors. 
Embolic infarctions, having their origin in thrombi occupying the right 
side of the heart, are sometimes present. Gangrene may also occur. 

Pleurisy is sometimes, though rarely, met with. It is most fre
quently of the plastic variety, although empyema occurred in nearly 2 
per cent. of the :Munich cases. 

The larynx and the pharynx may manifest changes. Ulcers have 
been observed on the epiglottis and posterior wall of the larynx, and I 
have more than once seen them on the pharynx . When situated in the 
larynx they may extend in depth till they reach the perichondrium, 
causing perichondritis, with or without edema of the larynx as an 
associated lesion. 'l1yphoid bacilli have been found in the ulcers (Eich
horst). Catarrhal, or even croupous, pharyngitis may occur, and a 
swelling of the follicles of the pharynx and base of the tongue is to be 
noticed in many cases. 'frue a.phthous changes, affecting the mouth 
<tnd pha.rynx 1 ma.y be present as a secondary erent. 'l1he mucosa of tlte 
stomach is sometimes congested, and may even ulcerate, although this iA 
very rarely seen. 

Peritonitis is always found in fatal cases in which the bowel has been 
perforated. The condition is a general one, save in the rare instances 
mentioned below. and there is usually much fibrino-purulent effusion 
pre~ent. Diffuse peritonitis may be present without perforation, and 
results sometimes from a localization of the typhoid poison in the peri
toneum, from rupture of suppurating mesenteric glands, but more fre
quently. I think, from direct extension of intestinal inflammation to the 
peritoneum. 

The lteart may be the seat of morbid changes. Acute cndocarditis 
may be a very rare complication, while pericarclitis occurs relatively 
more often-viz. in 14 of the :Munich post-mortems before mentioned. 
:\Iyocarditis is a not uncommon event1 the cardiac muscle exhibiting 
parenchymatous and, less commonly, bya.line, degeneration, and the lat
ter change sometimes leads to sudden rupture of the muscular fibers, 
with a fatal result (myocarcli.tc sl!wncntaire). It is, however, a signif
icant fact that in the majonty of mstances, even of the severest type, 
the cell-fibers may show slight, if any, noticeable change. Out of 48 
cases, 16 showed granular or fatty degeneration, and 3 a proliferative 
endarteritis in the small vessels (Dewevre). 

'rhe arteries have, in a number of instances, been found to be the 
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seat of two forms of arteritis (Barie): (a) Acute obliterating arteritis, 
and (b) Partial artcritis. These conditions may affect the smaller ves
sels, particularly those of the heart, but they occur most c~mmonl.y in 

the arteries of the lower extremities. Thrombi are found Ill the right 
chambers of the heart and in the veins-most frequently in the femoral, 
and less often in the cerebral sinuses. 

The volitntarg muscles undergo parencLymatous and, occasionally, a 
hyaline, change, though this is not a feature pctuliar to typhoid fever . 
The latter form of degeneration does not affect the. whole ~n~1scle, on.ly 
certain fibers being involved, an<l as a rule the rect1 abdorn1ms, the dia
phragm, the ad<luctors of the thigh, and the pectol'als are th? seats of 
the lesion. The parts affected are pale and possess a gray ish, waxy 
luster. llistologically, t.he process impli es the tr~nsformation of the 
muscular fibers, and especiall y the cement substance, into a. homogeneous, 
pliable mass. Regeneration of the fibers thus destroyed occurs during 
convalescence. 

The nen1ous system presents no gross lesions, if we except menin
gitis, the latter occurring as a complication; but it is e.'\cecclingly rare, 
having been present in only 11 of the 2000 Munich cases. In a few 
instances large cerebral hemorrhages ba"e been met with, but these are 
apparently coincidental, while capillary hemorrhages into the cortex 
may be numerous. Meningeal hemorrhages ma_y also occur. Slight 
edema of the cerebral cortex has been noted. The peripheral ncrrns 
are, not infrequently, the seat of parenchymatous change, with or with
out local neuritis, and the ganglia. of the trunks of the vagi exhibit an 
inflammatory change, which Le\·in feels is the cause of certain symp
toms ancl conditions, such as larJ·ngitis, pharyngitis, pharyngolysis, 
arrhythmia, etc. 

The blood shows few imp~rtant alterations. The reel bloocl-corpuscles 
are rela.tively increased during the febrile period and markedly dimin
ished during convalescence, but the great loss of water during the 
former period and a. rcabsorption during the latter will explain these 
interesting facts (Henry). Leukocytosis is absent, and there is often an 
actual decrease in the number of leukocytes. The mononuclear forms 
are more numerous than in health . .. 

Etiofogy.-Bacteriology.-'rhe bacterium which is the specific cause 
of typhoid fever was d1scovered by Eberth, whose researches were 
la~er con_firmed by the car~ful im·estigations of Gaffky. It is a short, 
thick bac11l~1s, about three times as long as it is broad, "ith rounded ends 
(Fig. 1). It is motile, due to the presence of cilia. on both si<les, and 
wh~n stai~1ed ex.hibits ':acuolations that have been mistaken for spores. 
It IS easily stamed with_ all the anilin dyes. It has been found 
Ill the mtestmal tract. m the lymph-glands, contents of the intes
tine, spleen, liver, and blooc~; in fact,. it l1as bc~n found in nearly all 
the organs of th~ body .. Upon gelatm pintos 1t develops in grayish 
translucent colon~cs with 1rregula.r ?orders and ridged surfaces. Upon 
agar the growth is D:Ot cbara..cte1:1stw; upon the potato, especially if it 
ha.s b~en renclc.recl slightly .acid, 1t forms a perfectly transparent growth 
that 1s only cv1den.t ~s a slight appar~nt increase of moisture upon the 
surface, an<l as offering a greater resistance to the point of the needle 
when scraped across it. It neither coagulates milk, liquefies gelatin, 
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nor produces indol. 'l'be organism nc,·cr forms spores. Gaffky de
scribed the formation of spores, and his obserrntion was afterwards con
firmed by Chantcmesse and \\'idal, but Buchner and Pfeil subsequently 
showed that the suspicious bodies were merely conglomerations of pro
toplasm that had undergone a plas-
molytic process. l\loreo,·er, the ba-
cillus has no more powers of resist-
ance tha.n the ortlinary bacteria. 
Inoculated into lower animals, it fre- ( 
qucntly causes fa.tal results without 
producing the lesions characteristic of , -
typhoid in human beings, although 
occasionally typical typhoid ulcers 
have been found. 'l'he susceptibi lity 
of lower animals, though normal ly 
slight, can be increased by prelimi
nary injections of saprophytic bacte
ria, this result having been observed 

~I tb\~e~~s~;h~~0l1t~Ceedxp;,~e~lut~·~};i~l~ Fm. t.-Typhold bacilli with flagella: x IOOO. 

matters. The poison is probably a toxin, and it is quite possible to 
render the lower animals immune to disease. l"sually in making a. 
bacteriologic diagnosis the typhoid bacillus is to be separated from 
those organisms that morphologically resemble it and present almost 
identical characteristics upon various culture-media. Particularly is 
this true of the bacterium coli commune, which differs, though not 
invariably, in the fact that it produces fermentation of the saccharine 
media, or forms indol in peptone bouil lon, and coagulates milk, with the 
production of an acid reaction. Elsner has proposed cultivation of the 
fecal organisms upon acid glycerin potato to which 1 per cent. of potas
sium iodicl has been added. At the end of twenty-four hours the 
typhoid bacillus has formed minute, grayish-white points upon the 
culture-media, whi le the bacterium coli commune has formed luxuriant 
colonies. At the end of forty-eight hours the typhoid bacilli appear in 
clear shining drop-like and finely granular colonies, and the bacterium 
coli commune in much coarser granular colonies that are brownish in 
color. 

Of late this method has been found more or less inaccurate. and 
Elsner himself admits that it is untrustworthy. 

The real poison of typhoid fe\'er must, therefore, be a. chemical sub
stance secreted by the bacillus-typlw-toxin-and Brieger has extracted 
the latter agent, finding that it produces the fever, nel'\'ous symptoms, 
and the other manifestations characteristic of the affection. :\lost authors 
agree that the bacilli cannot maintain a permanent existence outside the 
human body. From time to time, however, the conditions indispensable 
to the growth and development of the typhoid germs prevail, and cor
responding with such periods of time more or less extensive epidemic 
outbreaks of the disease may occur. It is known that the typhoid 
bacilli may retain their vitality from seven to fourteen days in water, 
disappearing from the same on account of the presence of saprophytes; 
but an epidemic or an endemic of typhoid fever implies persistent con-
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tamination of the drinking-water. )Iultiplication of the bacilli may 
take place in wMcr, in milk (very rapidly), and in the soil (where they 
preserve their vitality under favorable conditions for months). Freezmg 
does not kill them, as they may live in ice for several months (Prudden). 
They have been discovered in infected water, but are thoroughly destroyl•d 
by boiling. . 

Predisposing Causes.-Typhoid fever is particularly prevalent rn tem
perate latitudes and in every quarter of the globe. Among the mflu-
cnces predisposing to the disease are- . . 

(a) Geographic Loca.tion.-Jn temperate zones 1t prevails con
stantly and to a. greater or less extent. But, though the ~isease occurs 
most frequently in temperntc climates, it cannot safely be mfcrred that 
climate per se exerts any marked influence over its appearance .. Thus 
it has been shown in recent times to be comparatively common m the 
tropics as well as in many cold latitudes (Iceland. Norway, etc.). 

(b) Seasons exert a. decided influence up~n the frequency of the 
occurrence of typhoid. According to the statistics of l\Iurchison, Bart
lett, Osler, Hirsh, and otbers, the time of greatest liability to typhoid 
fever is during the late summer and the early autumn, the months in 
which cases are most frequent being August, S~ptember, a~cl October. 
The rema.ining summer and a.utumn months yiel<l a relat1vcly larger 
number of cases than the winter and spring: again, in winter more 
cases are met with than in the spring, which furnishes fewer cases than 
any other season of the year. After dry summers typhoid fever is 
especially apt to be prevalent, and, according to Baumgarten, a rela
tively large amount of dust in the atmosphere may disseminate the 
typhoid germs. 

(c) Condition of the "Ground Soil."-l'ettenkofcr and his disciples 
contend that when the standing water in the soil reaches a high level 
fewer cases occur, and when it falls to a low level or below the mean 
height the cases become more numerous. This dictum, however, bas 
not as yet been conclusively proven with reference to many localities. 
Whilst the condition of the soil as to moisture, etc. cannot explain all 
of the peculiarities noticeable in the behavior and distribution of the 
disease, certain chara.cteristics of the soil may furnish the conditions 
essential to the growth, development, and multiplication of the typhoid 
bacillus, and it is certain that epidemics of typhoid fever occur repeatedly 
without regard to the condition of the ground-water. 

(d) Age.-~ryphoid feYer may occur at any age. It is, however 
especially freque1~1t among you_ng, ro_bus_t i~Hlividuals between the age~ 
of fifteen and thirty years, Later m life 1t becomes progressively less 
f1~equent, ~bough cases have occurred at or beyond the seventieth year. 
Young children arc not exempt. and rascs among them are of rather 
frequent occurrcucc, if we except those under one yem: of_ age. 

(e) Sex probably does not affect the degree of liability m typhoid 
fever . 

(.f) Individual Predisposition.-.This may be acquired or inherited. 
An instance of acqufred predisposition is to be noted in the great sus
ceptibility which exists among persons who have recently moved from 
rural districts to cities. Thus. Louis found" that of 129 cases, 73 bad 
not resided in Paris over ten months, and 102 not over twenty months." 
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To account for this fact we have the influence of a change both of sani· 
tary s·urroundings and of the habits of life. Tlrnt the predisposition to 
this affection may also be inherited I have no doubt. We must assume 
in these cases the existence of certai n peculiarities of the fami ly soil 
to account for the heightened receptivity that is so often observed in 
a.nd throughout successive generations. ~Iost persons, however, and 
perhaps most families, seem to enj oy natural immunity from the 
affection. 

(g) Intestinal Catarrh.-It is quite probable that a catarrhal state 
of the intcsti nttl mucosa produces local predisposit ion to infection with 
the typhoid poison. I have observed caRcs of influenza, with markc<l 
ca tarrh of the gastro-intestinal tract, to be followed promptly by the 
sy mptom' of typhoid fever (vide Influenza). 'l'h e occurrence of typhoid 
fever confers a.n approximate, though not an absolute, immunity against 
subsequent attacks. 

(h) Nervous Influences.-Great mental excitement ancl overwork are 
among the predisposing nervous causes. 

In this connection two questions present themse]ves for consideration: 
(1) What are the methods of conveyance of the poison into the human 

body? 
In the first place1 isolated cases and epidemics of typhoid fever are 

alike to be attributed to antecedent cases of the disease, a.n<l this fact 
presupposes that the bacillus of typhoid leaves the body of the sufferer 
<luring the attack. rrhis it does in the stools, which arc practica.l ly the 
only primary source of infection and contain the bacillus of Eberth 
in great numbers. From the dejecta the bacilli may be con veyed to 
well persons by-

(a) Infected Drinking-water.-In tho vast majority of instances the 
poison is transmitted from those affected with the <.liscase to those in 
good health through the drinking-water supply. This has been e~pcci
ally true in those extensive epidemic outbreaks in which the mode of 
origin has been trac<'d. W ells1 storage reservoirs, springs, and ri vers 
may alike become contaminated and cause epidemic prevalence of the 
disease. 

In the spring of 1885 a most instructive, though deplorable, epi
demic occurred in ]) lymouth1 P enna., a town of 8000 inh abitants. At 
first the nature of the affect ion was not reco~ni zed, and before it cea~cd 
to appear 1200 persons were affected, with 130 resul ting deaths. This 
epidemic was investigated by S hak espeare and L . 11. rr ay lor, and was 
found to have arisen from a single case of typhoid occurring in a house 
on a hill which sloped toward the water-supply of the town. This 
patient was ill during January, February, and .March, while the ground 
was frozen and covered with snow, upon whi ch the dejccta were thrown 
by the attendant. On )larch 25th there was ~ conHiderable rainfall, 
followed by a sudden thaw, and the water, unable to sin k in the frozen 
earth , ran at once through the various surface chann els into a brook, 
which in turn empti ed into the reser vo ir. Coi ncidently with the tha.w 
the pati ent had freq uent and copious stools, and, stra.ngcly enough, for 
certain r easons the infected water-supply was at the same time more 
largely drawn upon than usual. On April 10th other cases of the dis
ease appeared, and car eful in vest igation showed that those cit izens who 
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obtained their water from other sources than the infected reservoir 
escaped the disease. 

(h) Infected milk frequently conveys the poison. It may become 
polluted by water which has been used either to wash the c~ns or for 
diluting purposes, or the bacilli may be transferred to. milk by the 
unclean hands of the milker. Numerous instructive ep1dem1cs, ong1-
nating in in fected milk, have been reported (:Murchison, Ballard, Alm-
riuist, and others). . 

Solid forms of food (sa lads, celery, fruits, etc.) may be contaminated 
by infected water or dust or by the 6ngc.rs of the nurse ?r the.pat 1 ~nt. 
A fl y which has alighted on the soi led lin en of a typhoid patient 111 a 
ward may subsequently contaminate the milk or other food (0sler) . IL 
W. Conn has shown that oysters while being fat tcne<l or freshened may 

~;~~~i~ i~!~~ltl~~' ,~·1i~t nt~~e 0~1~;e ~~~a~:1u~!~s v~~lt~?~~ ~~~cl~~a~: '~'~:~!/1i1: 
which the oysters are fed, but that it will ]i,·c even longer in the 
oyster itself. 
• (r) Contagion or Direct Transmission.-This neces~itates direct con

ta ct with tl1e typhoid stools, and its possibility cannot be denied. I t 
affords :t ready explanation for contraction of the disease by nurses who 
attend to the ~too l s, the bed, and the body-linen of the patient, and by 
laundresses who are also obliged to handle the soiled clothing, and who 
are affected with great relative frequency. 

(cl) "Ground Soil. "-According to Pettenkofer's view (vide supra), 
the typhoid bacilli are rarel_Y, if ever, transferred di rectly from the sick 
to the healthy. On the contrar~y' he contends that the typhoid poison 
which lea\'eS the body of an in fected person must undergo modification 
or development in the ground-soil before it is potent to cause the disease 
in <1uest ion. 'J~ h ese facts are opposed to the \' iew that typhoid fe\'Cl' is 
transferable by contagion. 

(e) Sewer Gas.- 'l'h e typhoid stools frer1uently fin<l their way into 
the sewers, a.nd if they have not been thoroughly cli~infccted may there 
meet with all the co11ditions favorable to the growth and propagation of 
the bacilli. Moreover, if under these ci rcumstances the house-drain be 
defective, typhoid bacilli ma~T escape in to and contaminate the atmo
sphere of homes, infecting receptive occupa nts. Alc~si ' s experiments 
~o .to show that. anima~s arc. rendered highl,Y sc~sitiv~ to the typhoid 
bacillus by the mhalat1on of ~a~es of putrefaction . But the recent 
re~earches of Bergey and of Abbott seem to i:;how that sewer gas is 
not decidedly deleterious, and it certain ly cannot of itself cause typhoid 
fu~~ . 

(2) Through what channel or channels does the typhoid bacillus gain 
entrance into the human system? 

(a) Almost invariably the bacilli a.re swallowed with drinking-water 
or foodi particularly milk. It must not be forgotten that bacilli when 
inha.led may fi~cl lodgement in the mouth, pharynx, etc., and then be 
earned along mto the stomach with the next food or <lrink that is 
ingci:;tcd. In the stomach thc.v meet with the acid gastric secretions, 
which often destroy them. They may, however, pass into the intesti
nal ca naJ, where the alkaline juices of the small intestines furnish every 
~ondition necessary for their further growth and development. They 



TYPHOID FEVER. 27 

penetrate the mucosa and attack primarily the solitary follicles and 
Peyer's plaques. Next they invade the mcsenteric glands, reaching the 
circulation, spleen, Ii,·e1-, and other organs a little later. 

(b) The possibility that the bacilli may reach the bloo<l-stream through 
the respiratory orga.ns must be conceded: and hence the added possi
bility tha.t they may set up initiatory lesions either in the tonsils or 
lungs, passing thence into the ci rculation, must also be gra.ntcd, although 
cases rarely ori:z:inate in this manner. 

Clinical History.-!. Incubation.-The a\"cragc duration of the 
period of incubation, or the time between the introduction of the poison 
into the system and the appearance of the first active symptoms, ranges 
from ten <lays to three weeks, though it sometimes lasts for a. longer, 
and oftener, I th ink, for a shorter, time. During this period the patient 
may experience no deviation from health, but in most cases there are 
prodromal symptoms, such as languor, loss of appetite, nausea, headache, 
neuro-muscular pa.ins in the back an<l limbs, a disinclination to exercise, 
etc. ~l.'hese symptoms last usually from a. few <lays to a week or more. 

II. General Symptomatology and Course.-On account of the peculiar 
tempcrature-cune in typhoid fever its course falls naturally into three 
periods-the stage of development; the acme or fastigium (correspond
ing to the height of the disease); and the stage of decline or defenes
cence. It is convenient to spea.k of the various weeks of the affection 
when referring to these stages. Thus, the first week represents the 
stage of development, the second and third weeks (in cases of rtYCrage 
severity) the fastigimn, while the fourth week in the typical form (the 
third week in mild cases) corresponds to the third or declining stage of 
the disease. 

(a) Stage of Development.~The inntsion, as a rule, is not sudden, 
but gradua.1, the symproms bcrng chi lliness and feverishness, with in
crease in the se,·erity of the prodromal symptoms. Typhoid fever 
rarely starts in with a. distinct rigor . At or about this time nose-bleed 
betrays the nature of the disease in a. considerable proportion of the 
cases. '..l'he symptoms just described are 11uickly followed b,,. a prostra
tion sufficiently well marked to compel most patients to take their beds. 
From this latter e,·ent is usually dated the ouset of the affection. It is 
safer, howe\'er, to regard the time of occurrence of the a.bo,·e-mentioned 
symptoms (elevation of temperature, with its attendant discomforts) as 
the time of onset, since many patients continue in their avocations for 
days after the appearance of the first symptoms. 

With the progress of the initial period the symptoms usually increase 
in severity with considerable rapidity; the temperature rises clay by 
day, till, at the end of four or fi,re days, the second stage, or fastigium, 
is reached. Anorexia. is complete, thirst is great, headache rather in
tense, the skin hot and dry to the feel, the tongue coated, the sleep dis
turbed, and constipation often marked. Th e p:tticnt ma.y complain of 
fits of chilliness, alternating with flushings of heat, and there is a slight 
cough with some thoracic oppression. The pulse is quickened (from 90 
to 110 per minute) and is full, though rarely, thus early, is it dicrotic. 

The physical s(qns are not prominent. 11he abdomen is often slightly 
distended and tender, the spleen, on palpation, 1s foun<l to be some\\ hat 
swollen. 
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(6) Fastigium, or the second stage, comml'nCC'S. u~ually on the fourth 
or fifth day of the disease, and lasts, in typical casC'::. ahout t_wo weeks. 
During the first week of the fastigiurn (the second of the. d1se~sc) the 
general symptoms become more marked. The fe,·cr rcmams lugh (the 
e1·ening temperature usually reaching 103° or 10-1° F. (-10. ° C) and 
exhibits the continued type. The pulse is accelerated but not d1cr~tic. 
The headache disappears, and mental <lulness and slowncs.s are conspicu
ous, but there may be mild delirium, particularly at night. ~

1

~Cre is a 
dry cough and the physical signs indicate more or less Pxtcns1~e bron
chitis. The tongue is co:ttcd and may become dry, the belly is some
what swol len and tender, and diarrhea. replaces constipation. 'l'he 
spleen is decidedly enlarged, and about tho eighth clay of the disease a. 
number of roseate spots, which arc pathogaomonic, appear on the tru nk. 
During the latter part of th is week a grave or even fata l condition m.ay 
be developed as a result of' intense nervous or pulmonary symptoms, m-
testinal hemorrhage, or perforation. . 

During the second week of the fastigium (the third week of the dis
ease) the marked general symptoms already noted persist in severe types 
of the affection. The pulse varies from 110 to 130, and the tempera
ture may approach the remittent type. In addition, this period fur
nishes the most numerous as well as the most untoward complications 
(lobu lar pneumonia, hypostatic congestion of the lungs, intestinal hem
orrhage, perforation, peritonitis, etc.), and in the a.bsence of serious 
local complications grave general conditions may be presented. 

(c) Stage of Decline or Defervescence.-At the encl of the second 
~tage, and a.bout the twenty-first day of the disease, in favorable cases 
the fever begins to decline, and with it the other general and local 
symptoms graduaJly disappear. 'J1his is followed by true convalescence. 
In protracted cases, however, the fourth week of the disease may present 
much the same cl inical indications as the third, and these may even be 
intensified. ]frequently an aggravated type of the typhoid state is now 
superacldcd, tbe symptoms being stupor, muttering delir ium, subsultus 
tcndinum, a rapicl 1 feeble pulse, a dry 1 brown tongue, marked diarrhea, 

r:~:~u:'~~l~~e~o1::~l~~~fodn::i:yv~~~:~~rrh~i~~~~:g~fo~h~e~~~(i~~~n~rine. 
In not a few cases the febrile period is prolonged into the fifth, and 

rarely into the sixth or even the seventh week, and the fever obsened 
when defervescence is retarded presents an irregular type. I have else
where reported a case in which it lasted not less than seven weeks. 1 

A ?out this t_ime !·ccrudescen~es ancl relapses may occur in typical cases. 
D~ff~rent ep1dem1~s .of typhoid fev~1-,_ howev.er, vary so greatl_y in their 
chmcal charactenst1cs as to make it 1mposs1ble to include all cases in 
any outline of the cotme of the disease that might be attempted. The 
above sketch embraces the more or less Dearly typical cases. 

III. Chief Clinical Features in Detail.- (a) Course of the Fever.
During the stage of development (the first four or five clays) the temper
ature usually rises in ''step-ladder" fashion. The evening exacerbation 
is on each day from a degree and a half to two degrees higher than on 

~~~~~f:t,~;;"~~i,i.~'.':~'.\~~~<l,u~F;~l'.~~~;,;; ;~isr~~~~f,~ '~:~.;~,~.°;,"'..,~~ 
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the prece<ling, and the same is true of the morning remissions. A 
glance at the temperature-charts (Figs. 2 and 3) will show that the 
morning remissions touch a. level from one-ha lf to one degree lowrr th:tn 
the preceding e\·cning registers. 

\\'hen the fastigium is reached, the evening temperature nuty be 
103°, 104°, or 105° F. (39A 0 -40.5° C.), and is usually thus main
tained, with slight morning remissioni;, during the first and some
times. during the second week of this period. :;\lore often, during the 
l:1tter half of the fo.stigium (the third or fourth week of the disc::ise) 
the morning fall of temperature becomes decidedly greater. According 
to my own obscrnition, the height of the fastigium is reached a day or 
two :tfter its onset or at the end of the first week of the affection. )larked 
morning remissions are a fo.vorable indication. On the other band, a.nd 
contr:11'y to the general rule, the morniug temperature may be higher 
than the evening, forming a somewhat unfavorable s.vmptoru. Morni ng 
temperatures of 104° }..,. (-!0° C.) or over are indictltive of a serious 
type. In many instances of mild grade the evening temperature at no 
time exceeds 103° (3DA° C.), but oscillates between 100j 0 and 102j0 

F. (38.1°-39.2° C.). In cases of average intensity the morning remis
sions touch 102°-102t° F . (39.2° C.), and the evening exacerbations 
reach 104-104t° F. (40.3° C.). When the temperature rises above 105° 
F. (40.5° C.) hyperpyrexia exists. Ampugnani rna<le studies of hourly 
charts from 200 cases of typhoid fever, a.nd found the ma.ximum tem
perature to occur between three and six o'clock in the afternoon, and 
the minimum between four and eight o'clock in the morning. rrhe 
duration of the fastigium exhibits a wide range and is dependent upon 
a varict.v of conditions-e. g. the degrc~ of mildness or severity of the 
type, the presence or absence of complications, etc. In cases of a mild 
character it lasts from a few days to one week ; in cases of average 
se,·erity, from ten da.ys to two weeks; in the severest forms, fro~n two 
to four weeks. 

In typical cases the end of the fastigium m:irks the beginning of the 
1ast staf!e (that of dr-frrvescence), and during this period the tempera
ture falls by lysis. )Jeasu re<l by days, it declines by degrees, both 
the morning and evening temperatures being often one or two degrees 
lower tl1an on the preceding day. Thus is formed a more or less regu
lar ~tep-li~ line of descent. To this general rule thrrc arc two nota
ble exceptions:. From the beginning of the period of clcfcr\'Cscence the 
morning remiss10ns may strike the normal point, while the evening ex
acerbation become less and less marked, until they also touch the 
normal. Under these circumstances the tempcra.ture-curve resembles 
somewhat that of the quotidian intermittents, arul rnrely the tertian 
type of curve obtains. In comparatively rare instances the morning 
temperature shows a deeper remission on each successive day, while the 
evening temperature remains high for several clays," hen it also declines. 
rrhis period lasts from one week to ten days-a. longer time than in the 
first instance. 

In the severe and protracted forms of typhoid fever thcrc occurs 
lJctween the second stage (fast igium) and the third stage (deferve:;ccnce) 
another, to which 'Vundcrl ich has given the name of the "ambiguous 
period." Thi s la sts from a few days to a week or more, and is charac-
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terized by a striking diurnal range of temperature, with marked irreg
ularities. It is probable that it is sometimes produced by an a.uto
infcction. 

Abnormal Course of the Fever.-The pyrexia~ peculiarities yet to 
be pointed out are less usual than the foregoing, though of suf
ficient frequency of occurrence to demand a brief descr iption . 

The first stage varies but little from the regular course described 
above. A sudden elevation of temperature, however, is seen in those 
rare cases that begin with a. severe rigor, and frequently with accom
panying pneumonia symptoms. The first stage is but rarely noted by 
the physician for the rca.son that the patient does not come under ob
servation at an early period. 

As before pointed out, the .fastigiuni exhibits the widest vttriations 
as to its duration. In tLe lightest forms it may be practically absent, 
defervescence setting in upon the first rlay of the fastigium. There is 
also a class of cases in which, throughout the greater part of their 
course, the fever is distinctly intermittent or remittent, and in which 
careful blood-examirnttion fails to disclose the plasmodimn malarice. 'The 
same characteristic marks the temperature-curve in those rare instances 
of typhoid fever which occur in suhjf'cts preYiously infected with malaria. 
These two classes of cases run a. favorable course as a. rule. 

f Sudden deep temporary drops in the temperature may occur during 
the fastigium. (1) This may take place during the early part of the 
fastigium without obYious cause. (2) Intestinal hemorrhage almost 
i11"ariably produces a sudden, and sometimes a great, fall of tempera
ture. Osler has reported a case in which " drop of 10° F . (5.5° C.) 
followed melena. 'l1he blood does not appear in the ev11cuations of the 
patient for s ix to twelve hours or more after the temperature has begun 
to fall ; and hence a critical decline of temperature dur ing the latter 
part of the second and the thi rd week of the disease suggests that hemor
rhage has probably taken place. (3) The occurrence of 7Jeritoni'tis is 
marked by a surlden and considerable fall of temperature.. (4) In the 
female, abortion or premature delivery occurring in the course of 
typhoid fever produces a decided lowering of the temperature. (5) 
Coll apse of the circulation sometimes occurs with a notable remission 
of temperature-an ominous association of events, and one which I 
observed in two cases occurring in females in the l\Iedico-Chirurgical 
H ospital. In one of these cases two such periods of collapse occurred. 
and in the other three, though both finally recovered under prompt and 
continuous stimulation. Occasionally hype111yrexia is observed in typhoid 
fever, and most frequently just before dissolution, when the thermometer 
may regi•ter 108° or even 109° F. (42.7° C). A fresh rise with marked 
irregularity of temperature may occur during the latter part of the fas
tigium or the period of decline, and is ofteu dependent upon some local 
complication (late pneumonia, parotitis, etc.). 

'L1110 stage of defervescence is sometimes much prolonged, though 

81~~toftQ1~~~!1!n~~~~1i·~~st~i:;~;:~~~~g~!i:v;:~:~n~~v;~~o:1c~:s:~~:~~toa;<l~ 
decline are, for tbe most part, obscure. I believe that many of them are 
ascribable to a mild grade of auto+intoxication, and in my bnnds :i mild 
saline htxati\'C has been the means of cutting t!Jem 15!Jort in a. number 



32 INFECTIOUS n1.rn.1SES. 

of instances. An examination should, however, be made for some 
localized inflammatory complication, though this is n~t al ways dis
cernible, as in the case of suppuration in the mcseuteric glands, etc. 
Sluggish typhoid ulcers, which refuse to heal promptly and are d~c to 
the now well-known post-typhoid anemia, may act as a cause of the 
slow decline. 

P ost-typhoid .E'levations of Temperature.-After both the e\·eniag 
and morning temperatures have become normal, fresh temporary eleva
tions (102° or 103° F.-38.8° or 39.4° C.) frequently appear. 'l'h~y 
arc, as a rule, unassociated with any other sym ptoms, and at the end of a 
few days the tcmpcrnture falls r~p~dly to the normal. These are termed 
recrudescences, and are to be d1st1~guishetl from true typhoi~ relapse~. 
They arc probably produced in various ways-by errors in Llie~, con~t1-
pation, mental emotion. excitement, etc.-and there are cases Ill which 
the presence of the fever seems to be really a nervous phenomenon 
(Osler). It is most common in children and in persons of a decidedly 
nervous temperament. Certain local sequeh-e may cause post-typhoid 
fever, such as abscess. periostitis, etc. Rarely during con\"alescence a 
smlLlen and marked elevation of temperature, accompanied or not by 
rigor, occurs, but it is usually of short duration an<l seldom is of serious 
import. J recently saw, with the attending physician, Dr. :\Jodell, a 
case in which the tempera.ture had been normal for six days, when 
rigors, followed by steep elevations of temperature, occurred several 
times and at intervals of thirty-six or forty-eight hours. These high 
temperatures were followed by a. rapid decline to the normal, and by 
sweating, leaving the patient profoundly exha,uste<l. Subsequently the 
convalescence was slow, but uninterrupted. 

A.febrile 'l'yplwid.-As the term indicates, typhoid fever ma.y run 
a course attended with all of the characteristic symptoms save the fever . 
Cases of this kin<l are of great rarity. 

(b) Skin.-'J'hc emption is highly characteristic, and usually decides 
the di~gnosis .. It makes its app~arance_on or about the eighth day, and 
somct11nes a little later. Occasionally 1t docs not appear until the tenth 
or twelfth day of the disease. It consists of distinct, rose-colored, and 
slightly cle\·atcd pnpules, ha.Ying a rounded or lenticular form ant.I a 
diamet~r va~°.ying from one or two to three lines. Tlie papules are 
al.most 111rnr1ably found upon the trunk, and especially upon the upper 
part of the abdomen and the lower part of the thorax, to '\hi ch regions 
they may be wholly confined. They may, howe\'CI', be ab!ol;cnt from the 
usual scat~ and present elsewhere. so that the sides of the trunk the 
back, and the thighs should always be inspected. 'l'hey disappear ~1pon 
pressure. but reappear promptly when pressure is removed. These 
rose-colored spots last three or four days, au<l appear in successive 
crops, eacl.1 one being made up, usually, of a, few spots-a. half-dozen to 
a dozen, Harel_r the eruption is abundant on tl1e trunk, even extend
ing to the extremities and bead; but there is no direct conespondcnce 
between the extent of the eruption a11d the severity of the cases. Occa
sionally the spots are entirely absent-a condition most frel1uentlv met 
with in children 1 a.nd leRs often in elderly persons. •' 

Other eruptions are often present, and tlH'ir negative diaO'nostic 
value must be kept in remembrance. t.linutc pearly vl·~icles (su<l~miua.) 
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may appear. They are limited to the abdomen, the a.xilla, and to the 
inner surface of the thighs as a rule, and are in great measure due to 
profuse s" ea.ting. 

A scarlet-colored erythcmatous eruption somctillle8 appears a,t a com
porntivcly early period in typhoid fever, distributed chiefly over the 
abdomen and chest, and rarely spreading to the extremities as well. 
lirtica.ria and petechfre arc rarely seen, though the latter m:.ty occasion
ally result from the transformation of a. rose-colored spot. Extensive 
ecchymoses rnay occur, but are rare, and merely symptomatic of the 
hemorrhagic diathesis. Cutaneous boils and abscesses <lue to secondary 
infection with the_ pyogcnic coccus arc a. comparatively frequent a~d 
late development in the course of the disease. Peliomata typlwsa in 

the form of little bluish subeuticular spots (the '· taehes bleuiltres" of 
the F1'ench writers) may oppear, but they ore not related specially to 
typhoid lever, and in a recent case of my own were undoubtedly due to 
pediculi. Gangrene, chiefly of the lower extremitjes, has been noted in 
:L few instances, and is probably clue to an obliterating enclarteritis, 
thrombosis, or embolism. 

Profuse sweats form a conspicuous symptom in many epidemics of 
the disease, with or without accompanying fits of chilliness or rigors, 
and mark tbe sucloral form of typhoid fever (Jaeeoud). Some of these 
instances closely resemble ordinary intermittents (vide i1~fra, Diagnosis). 
Edema of the skin is sometimes obsenecl an<l is due most frequently to 
anemia or cachcxia, though sometimes to nephritis. A local form of 
erlema. affecting the leg is not uncommon, and for this form thrombosis 
of the femoral vein is chiefly responsible. A pcculittr ''musty" odor 
is exhaled from the skin in some insta.nres of typhoid fever, and mainly 
in those whose skin-surface has been more or less neglected. In all 
such cases, and in all cases of prolonged duration, bed-sores are likely 
to develop. They tire most prone to occur on the na.tes and the heels, 
am!, once started, they are apt to sprea(l till ~hey attain to large dimen· 
sions, witb extensive undermining of the skin. The condition is now 
serious, and may be the cause of an unfavorable termination, even after 
the patient has successfully resisted the fever. During and after the 
conclusion of convalescence the hair falls out, but, fortunately, it is 
invariably renewed. The nails sometimes become roughened and brittle, 
anti in rare instances drop off, while transverse pale lines or ri<lges can 
usually be observed in them, marking the impairment of nutrition during 
the disease (vide Relapse). 

(<') Digestive System.-The symptoms referable to the gastro-intes
tinal canal, though not very striking in most cases, are of the utmost 
imporhrnce and interest because of their direct connection with the 
pathognomonic lesions of typhoid. Beginning with the intestinal canal, 
and thence proceeding to the symptoms presented by the stomach, spleen, 
li\•er, tLroat, and mouth, \\ill be a natural and convenient order in which 
to !':tudy the symptoms connected with the alimentary tract. 

At the on~et of typhoid fever eonstipaliQn is the general rule, a.n<l 
this may persist to the en<l of the illness, though more commonly a 
moderate diarrhea. appears. Dliring the second week of the affection 
the stools number, on the average, from two to four or more <la.ily. lt 
is only in comparatively rare inst;rnces tlrnt ten or t\\elvc or more move-
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ments per diem occur, the severity of the diarrhea depending more upon 
the degree of cawrrh, particularly of tlic large intc:;tine, that r rna.y 
be present, than upon the degree and extent of ~he t~ltcrs.. ·"Len, 
bow<:'ver, as ra.rely happens, the ulcerati,·e procc!'<S 1s chiefly lim1tecl to 
the colon, it is an important factor in the production of the diarrhea. 

~?:~~.~l~a.i'~[}~o:?v~~~1t;:;.~~s~~~-~~~:~~~~b~~~:1'.~c-;..~n ;:~~~~aW;\~:i~-~:~e~1~ 
the colon , with «.Iiphtberitic inflammation of the mucosa as a frc(1ucntly 
associ;ttcd lesion. Involuntary discharge of the feces may occur. 

~t1hc stool:J present a. characteristic yellow :appearance, suggesting by 
their color and consistence a comparison with pea soup. They arc usu
ally either fluid or of the consistence of j e lly, and are offensive n.nU of 
an alkaline reaction. On standing they sepa rate iuto ~wo la.y~rs-an 
upper, liquid, cloudy bycr, and a lower, thick yellow, sedimentary layer, 
in which, on ma.croscopic examination, remnants of food and grayish 
yellow fragments (necrotic crusts of Peycr's plaques) from a. ha If to an 
in ch in length may be detected. Microscopically. they have been found 
to contain undigested particles of food, epithelial debris, blood-corpus
cles, crystals of triple phosphates in abundance, and innumerable bac
teria. Laboratory experimentalists have been able to demonstrate the 
presence of the typhoid bacillus in the d~jecta . Tympanites, mainly 

~::ecsti:? !h~1 u~~!
01~~1~to~~ e~~~r~0 a~~o~i~e~~:dlyi1~ ~~~\~;~gtl~·:at~~~~t~~~ 

presents a concavity throughout the entire illness. The latter is less 
unfavorable, by far, as a symptom than excessive tympanitcs, which 
interferes with both the respiration and heart action. 'J'ympanitcs is 
a.pt to be most marked in serious cases which have diarrhea as a promi
nent Hymptom, though the latter may not even be present. It is due to 
the generation of gas from decomposing food, and to the arrest of peri
staltic movements in consequence of the degeneration of the muscularis 
of the intestines. Pitin is absent in th(' rna.jority of cases, and when 
present is not intense, save in rare instances. Pressure upon the ilco
cecal region u!;ually causes ~ gurgling noise, but, although this symp
tom is commonly present, it 1s not characteristic of the disease. There 
is generally <Llso a slight degree of tenderness of the abdomen under 
prm•sure, most marked in the right iliac fossa, and hence, in all proba
bility, due to the presence of ulcers in this region. Ab~ence of tenderness, 
however, is not a ~afc indication of the absence of extensirn ulceration. 
Extreme sensitiveness generally denotes peritonitis (often without per
foration), though the symptom may be quite well marked as a result of 
constipation only. 

Intestinal ltemorrlw.qr occurs in from 4 to 7 per cent. of cases its 
fre11ucn~y va~ying with. different epidemics. The hemorrhages a.pPear 
almost invariably durmg the latter part of the second and third 
week, being ca.used by the opening of blood-vessels during the necrotic 
or ulcerati\•e process. Bleedings ma.y also take place from the soft 
an? hyperemic edges of the ulcer (l'ide .~upra.), and when it occurs 
quite ca~ly in the disease ~t may be in consequence of n.n excessive 
hyperem1" of the lympb-foll1cles. The amount tMy be so small as to 
be scarcely discernible by the naked eye, or it maj be from one to two 
or three pints (0.5-1..5 liters), or even more. In one of my own 
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cases at the ;\l ed ico-Ch irnrgi cal Hospital the total amount of blood <lis
cha.rgccl from the bowel was 78} ounces, or very nearly 5 pints (2.5 
li ters), and yet the patient recovered. The blood presents a dark hue, 
ttnd tbat which is passed last may be tarry. 

The 8ignificance of intestinal hemorrhage, however slight, is always 
grave. On the other hand, reco~·ery is possible even if the hemorrhage 
be copious and oft-repeated, as 1s shown by the case before cited from 
my own experience; and in general terms it may be said that death 
supen•cnes in from 30 to ..J.0 per cent. of a.II cases. A fatal result may 
occur as the direct effect of a sudden profuse hemorrhage. Wh c11 death 
docs not follow immediately, bowe,·er, tl.te signs of collapse (more or 
less intense) and of a.nemia appear; yet iutcst ina.1 hemorrhage some
times exerts a fa"orable influence, and particularly on the temperature 
and nervous symptoms. In a couple of instances I have obscn·cd 
stupor and delirium quickly gi,·ing place to prrfcct consciousness. 
Lastly, when typhoid fever occurs in the hemorrhagic diathesis melena 
ma.v manifest itself in connection with hemorrhage from other outlets 
-0r the boclv. 

Perforalion, which a lmoRt invariably produccR fatal diffuse peritonitis, 
j g tLe accident most to be drearled. It docs not bear a fixed relation to 
the ReYerity of the affection, but in the 2000 Munich cases (vide supra) 
prrforation occurred in 114: and according to Fitz, who tabulated 
46XO cases of typhoid fovcr, there is a mortality of 6.58 per cent. from 
perforation of the bowel. It is much more common in males than in 
females, and appears in a ratio of about 71 to 29. Age has a dccidl•d 
influence, the complication being most marked between ten and forty 
years old, whilst in children it is rare; and, though perforation may 
occur at any time in the course of t.'-phoi<l feyer, it is most common be
tween the second and fourth weeks of the disease. In the cases ana
lyzed by Fitz perforation was found in the ilrum in 81.-l per cent., in 
the large intestine in 12.D per cent., in the vermiform appendix in 2.5 
per cent., and in the jejunum in 1.29 per cent. 'fhe accident is usu
all.v announced by the sudden advent of acute pain in the abdomen, 
quickly followed by the symptoms of collapse: an<I the fact that diffuse 
peritonitis. following perforation, ma.r dcn•lop insidiously mu!'t be 
recollected. 'fhe abdomen becomes greatly distended as a rule, and is 
exquisitely tender to the touch. Fluctuation can sometimes be eli cited. 
On }Jf'l'l'USSion splenic and hepatic dulnc~s arc often absent, and in this 
<'onncction there is danger in making an error in diagnosis, since hepatic 
rlulness is also wanting "hen the distended intestines lie in front of the 
li ver. The general <'ollapse of the circula.tory ~ystem is C\'idcnce<l by 
the pinched features, hollow checks, vomiting, and the small, frc11uent 
pulse. 

No other complication is so grave as peritonitis. Its causes have 
been pointed out previously (vide p. 21), but from a clinical point of 
view a division of all the cases into two clas~es-those due to perfora· 
tion and those due to other agencies-is dcsira.blc. The insta.nccs tbat 
develop independently of actual perforation arc not of infrequent occur
rence. They usually assume tbe local or circumscribed form of peri
tonitis, which is occasioned by direct cxten~ion of the inflammatory pro
cess from the intestina.l ulcers. The condition presents corresponding 
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areas of tenderness under gentle, and especially under prolonged,_pres
surc. It is, howe\•er, confessedly difficult to diag~1ose betwce.n. the mtra
and extra-i ntestinal sta.tcs, which are accompa111ed by scnsrnvencss to 
gentl e palpation, particularly when peritoneal infiammatio~ exists ~n a 
mild form. Generalizc<l peritonitis may succeed to th.c c1rcumscr1bc~l 
variety in consequence of the extension of inHammat1on tO the peri-
toneal sac, and without perforation. . 

l}'h c 1nesenteric lymp!t-glands may soften or suppurate (vtde Pathol
ogy), an<l) as before mentioned, may be th_e. excitin.g c~1.~so of a recru-
descence, or they may rupture and cause d1ftuse pen~on1t1s. . 

'Pltc Spleen.-\\'id1 fow exceptions the spleen 1s cn larg~d m. ty
phoid fever, the edge usually being palpable below the margin of the 
ribs, on or before tltc commencement of the fastigium. It genrrally goes 

fc:s!:~ ~r<~~~.~:~i :l~e t:~~c1~il~~ir~~a/ t~~6th~~t~\~c;n~l~J~~l~h'~~~t~1.·d J;1e~~;1: 1 ~1 
Osier's autopsies it weighed less than normally. Swcllrng of the sp l e~n 
is sometimes :thsent after a cop ious in testinal hemorrlHtge, as well as Ill 

clderl,v typhoid subjects. As before mentioned, the cn largcm~nt i_n 
marw cases i8 not rlcmonstrable by percussion when the tympamtes is 
exce.ssil'e, but by means of careful palpation we can in most cases sa.tisfJ 
ourselves of its 'existence or non-existence, despite the great distention 
of the bowel. :-;uppurative infarcts, or softening of the spleen may 
start a peritonitis. Harcly, rupture of the organ may occur, which is 
manifostccl usually by intense pain in the splcnic region. A sl ight 
swelling of the lit•er can sometimes be detected, and as a. rule paren
chymatous degeneration takes place. Among the least frequent of 
com pli catioa is jaundice, and abscess of the li\•cr also rarely occurs. 

'l'he Stomaeh.-'l'he stomach offers no characteri stic symptoms. Of 
the anorexia, which is constant un t il recovery begins, enough bas 
been said, but during convalescence the appetite return s, becoming even 
voracious. Nausea. and vom iting may occur tluring any stage of the 
disease, and arc most common at the beginning, but when they appear 
as late symptoms they arc probably excited either by gastri c ulceration 
or by peritonitis. Nausea is usually traceable to definite cau~es-eith er 
to errors in diet or to the use of irritating medicaments. but that rnmit
ing does_ occu r from unknown and inevitable causes in verv rare in
sta nces I a.m fully convinced. This sort of rnmit ing was pres'cnt in the 
a.fore-mentioned case reported by myself in "hich there were profuse 
hemorrhages. I t may become a serious or even fatal s~·mptom. 

The Phal'/f1!.L'.-Thc pharynx frequently shows catarrha l irritation, 
and the patient m~ty complain of dr_yness or a burning sensation in the 
throat. Actual ~ore throat may be present at the time of' orn;.;et. and 
~~~~·J;.:~;~a. be associated with a diffuse er,rthematous ra.-i.h, suggesting 

'l'lte '1'011sils.-Th('l'e is a special form of typhoid-ton11illo-t,11pl1oid 
or plwryngo-f.1Jplto£d-i n which there appear upon the tonsi ls peculiar 
pa.tchy elevnt ions, \\ hifo;h in color, whi ch underµ;o subsequent ulcera
tion. I t is not improbable that these lesions result from the local action 
of the specific bacillus in an unusual situation. 'l'h.rnxh, affecting the 
month , throat. an<! even extending to the esophagus, not infrequently 
arise.~ :1s a complication. 'l'be tongue is heavily coated, as a rulc1 wit.h 
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a yellowish-white fur : later it clears off near the edges and tip, while 
the center becomes <lry or brown and sometimes fissured. The lips 
are also <lrv, sometimes fissur~d, and often COYCr<'<l "ith drv, black 
crusts (sordfs). _ l7ceratfre stomatitis may occur if the mouth be not 
kept clean. [ nder these circumstances secondary lesions evincing 
unpleasant and eYen serious symptoms may also arise in organs more 
or less remote from the mouth, and among these is pa1·otitis , which is 
most probably caused by the staph:dococcus or streptococcus reaching 
the parotid gland by way of Steno's duct. The con<lition is betra,yed 
b:· i;uch symptoms as pain, redness, an<l_ finally by fluctuation, with an 
clerntion of the bodily temperature. It is a late-appearing develop
ment. and is usually unilateral, though it may be hilatcral. Suppura
ih'e otitis media, a rarer complication, arises in a similar manner, the 
pathogcnctic agents passing from the throat to the car through the 
Eustachian tube. 

(d) Respiratory System.-As pointed out in the section on Pathology, 
bronchitis is almost invariably present, but in the majority of instances 
the cough is slight. 'l1he condition is recognized by the existence of 
numerous sibil::tnt rales. Yer~~ rarely is it a striking feature in the 
early stage of typhoid fever, and then, except thi~ fact h<' remembered, 
room for enor of diagnosis exists. .MoreoHr. in cases that are im
properly treated the bronchial secretions arc apt to accumulate, and a 
well-marked bronchitis may be the result. It may bC' said, howe,·er, 
that, as a rule, bronchitis does not assume a severe type in ca.ses which 
reccirn proper attention from the beginning, provided the patient be 
not unusually stupid or unconscious. \ \'hen the nervous phenomena 
are pronounced, howe,·er, and the patient maintains the dor:::al decubitus 
(expectorating litt le or nothing), bronchitis of a severe grade and affect
ing the smaller bronchi is almost ine,·itable. The occurrence of an 
intense generalized bronchitis is also favored by certain other con
ditions, such as corpulence, advanced age, ernphyse-ma, etc.; and these 
are the cases that are apt to lead to lobular infi ltration-the so-called 
aspiration pneumonia. 

Lobular pneumonia may take on a putrid nature and the consoli
dated area. may become gangrenous. As a sequel, pleurisy with effusion 
or empycrna may originate in consequence of the infiltrate<l lobules 
being contiguous to the pleura. If these lobules. occupying the 
periphery of the lung, become gangrenous. perforation of the pleura, 
leading to p_yopneumothorax, ma,y result. Lobular pneumonia may be 
attended with hurried breathing or troublesome cough. l\lore com
monly. the local symptoms are either altogether wanting or feebly 
marke<l, and this is especially true of the se,·erer forms of lobular pneu
monia, which occur in patients in whom profound nen•ous prostration 
coexists with more or lrss complete unconsciou~ness. Sole reliance is 
to be placed upon the results of a physical examination, which even in 
the absence of subjective symptoms should be repeated daily. Points 
or surfaces of dulness, most marked near the bases of the lungs and 
frequently on both sides, are found on percussion. Fine mo i!-lt r:1les, 
most marked toward the hottom of the thorax, form a very charactrr
istic sign, and are heard in every direction on auscultation. In order 
to ensure a certain diagnosis of lobular pneumonia both the circum-
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scribed dulness and moist rates must be found present in the same 
situation. 

L obar pneumonia is a. not uncommon complication. In a. small per
centage of cases it develops early, and is most pr~bi~bly t.he result of a. 
special concentration of the poison in the lungs, g1v1ng rise to the so
ca.llccl pneumo-typhoid fever (t•ide infra, Varieties). rrhesc casc>s a re 
often mista.ken for primary lobar pneumonia. ~l1hc ir onset may or may 
not be marked by a rigor, but it is usually more gradual than that of 
primary loba r pneumonia. Characteristic typhoid sym ptoms soon fo1low, 
an<l at the entl of the first week or thereabouts the pulmonar.v symptoms 
gmdually· abate, while those most characteristic of typhoid (enlarged 
spleen, roseate spots, etc.) occupy the foreground. Lobar pneumonia 
more often develops as a late complication-in the second or third week, 
or even Uuring co1walescence-but it is no.t attended by tbe usual pbe-

;~ ~;~~n~~~gboer'e~~il:~h~v:~.t~~ke~J~ec;~~:t it~1~);;1~=~~1?c ~~:~~-e:i~it~1~~:);1:~~t~ 
elevated or at times only moderate. The diagnosis is to be made fr?m 
the physical signs, together with th e peculiar temperatu re-curve, which 
may present marked irregularit ies. Pulmonary infarction and abscess 
of the lungs are occasional complications. 

Jlupostatia congestion of tlie lungs, due to enfeeb lement of the cardio
pulmonary circul ation , is a comparatively frequent concom itant, appear
ing in the third week of the disease. I t is generally bilateral, affecting 
the base of the lungs, and is promoted by the effects of g rav itat ion. It 
is almost always as:;ociate<l with more or less edema of the lungs. The 
subj ect ive symptoms. including fever, a.re usually negative, while the 
obj ective signs a.re those of partial or complete consoli dation of the 
bases (defective resonance or dulness, broncho-vcsicul a.r breathing, with 
moist rU.les). 1-1liliar!J tube1·culosis rarely develops as either a complica
ting affection or, it may be, as a sequel. A spasmodic or j erking inspi
r<ttion when pneumonia. does not ex ist is a precursor of coma (Flin t). 

L aryngitis, indicated by hoarseness, is an occasional complication. 
The laryngeal ulcers may extend in depth to the perichondrium , and 
in this wa.y may rurcly promote that gra,'e though not necessurily fa tal 
condition, periclwndritis with cUema of the g lottis. rrh c symptoms of 
laryngeal stenosis are a.pt to develop. 

Ji.,""'pistaxis appears early in a large number of cases, and is a ,·aluable 
<l.iagnostic symptom. I t may also occur during the fastigium, and par-

~1~~1;~~~~ ~~~;,;~s~\1:, 1~~~1~r6~:~1~e~rh~~ :! ~~1~f~!i,~: 1t: o:e nt~·o~i;~,~~:~~' ~:J 
ma_v C\'~n, as rn a case I saw recently with Dr. I. Newton Snively, be 
so persistent as to lead to a fatal issue. 

(e) The circulatory ~ystem presents no characteristic symptoms. The 
hcart_-sounds arc b~t litt.le affected. as a rule. In cases of asthcn ic type 
an~I 111 severe typ1.cal mstances the first sound of the heart ma._v g row 
quite f~cblc and ult11nately resen;ible the ~econd (embryocanlia). Cnder 
these ci rcumstances a soft systolic murmur ma.y be faintly heard along 
the left border of t~1c stc~·num_.. Amon~ occas10nal complica.tions pre
sented by the hC'art is pcncar<l1t1s, and still IC'ss frequent is cndocar<litis. 
\_f yocnrditis is some.what more common .. 'l'h e sudden de,,eJopment of 
c1rc11latory collapse m the courRe of typhoid fever, as previously noted, 
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may be due chiefly to myocardial infla.mma.tion i and tberf' may be a 
brief though alarming dcranp:ement of the heart action, due to fun c
tion:tl disturbances of the sympathetic and pneumogastric nerves. 

'l'he pulse is acceleratcd1 but not, as a general rule, in proportion to 
the height of the temperature until late in the affection. Its a.vcrage 
rate is from 8-1 to 108, but it may go much higher, and when the pulse 
is maintained at 130 or more for days together it is of ominous import. 
The temperature, moreover, may be of anragc height, while the pulse 
is normal or only slightly quickened throughout; and hence the increase 
in the pulse-rate cannot be due solely to the elevation of temperature. 
As before intimated, the extreme debility which comes on during the 
third week in severe cases may have, as one of ilR manifestations, a very 
rapid pulse. reaching to 160 or more (the so-called running pulse), and 
with or without marked irregularity. Slight irregularity is sometimes 
observed, either during the height or decline of the affection, but as a 
rule this soon disappears, and proves of no serious consequence. '.\farkcd 
temporary accelerations are often caused by undu e exertion or mental 
excitement. The lowered arterial tension is shown bv a dicrotism of 
the pulse-a symptom which is not characteristic of tyi}hoid fever, how
ever, since it is well marked in other acute infectious diseases, though 
less frequently. During convalescence the pulse often becomes sub
normal in rate, and brachycardia is oftener a sequel of typhoid than of 
any other acute infectious disease. 

T1"enous thrombosis occurs in 1 per cent. of all cases (Murchison). 
Its most frequent seat is the left femoral , and the next most frequent 
the right femoral vein, and it is the immediate result of cardiac weak
ness, except perhaps in those rare instances that arise early in typhoid. 
For the latter no definite cause has as yet been found. Coming on, as 

~~1c~ s:ci~~a ~~e:he de~:!~!m ~t~11 ;~.~:~~~f.ce,rr~tei~~~~fc;!~ n if ~eifieb~h i~i~~l I~~~ 
calves, and tenderness (on pressure) over the course of the femoral 
Ycin, and often in the region of the calf of the leg as well . It causes 
fe,·cr of a moderate grade and irregular type, and then in the course of 
from two to three weeks the swollen member ma.y be reduced to its 
normal dimensions. 'l1his complication is usually not of a serious 
nature. Occasionally, however, clotting extends into the pelvic veins, 
or even into the vcna cava, when the condition becomes more serious, 
and sudden death bas resulted from the detachment of emboli. 'L'he 
thrombus may undergo suppuration, to which systemic septic infection 
may be a secondary event. 

Tlirombosis. an<l less frequently embolism, in the arteries, combined 
with renal, splenic, and pulmonary infarcts, may be encountered in 
typhoid fever. 

The large or small arteries may become obliterated, either by em
bolism or thrombosis, in extremelv rare instances. but whether the 
thrombosis under these circumstanCes is brought about by a peculiar 
condition of the blood which favors clotting, or by a localized arteritis, 
or in consequence of the opera.tion of these combined factors, is not 
<lcfinitely known. If, as i~ usual. the femoral artery be involved, the 
blood-supply to the foot and leg is cut off and gangrene of those parts 
must follow. The condition may be bilateral. It ma.y be detected 



40 INFECTIOUS DISEASES. 

early, owing to the absence of a. femoral pulse, before the signs of gan
grene appear, but the condition is highly dangerous. Recovery ensues 
in perhaps more than half of the cases. 

dia~~~~tt~o;~rg~:::.ntsl~e~~~s: ~.:.~~~e:~e:0i~e"~;ic~b~~~>i~~: ~~~~.~t~: f~~ 
profuse sweats are present the red corpuscles may be relatively increased 
in number during the febril e peciod1 owing to loss of water. 'Shere is, 
however in the majority of instances, little or no decrease in the num
ber of' re<l corpuscles till the end of the second week. '11hey are m~rk
ed ly diminished, as a. rule, during convalescence. Indeed, the oligo
cythemia. ma.y attain to a.n immoderate degree. In one of Osier 's cases 
the nnmber of red corpuscles was as low a.s 1,300,000 per c.mm., but I 
have personally never found the blood-count under 1,800,000. 

There is a greater relative decrease in the a.mount of hemoglobin 
than iu the number of red corpuscles, and the restoration of the hemo
globin in the convalescent period takes place more slow ly than tha.t of 
the red corpuscles. '!'be number of white corpuscles remains at or a 
little below the health standard until late convalescence, when it sinks 
to a moderate degree-furnishing a count of about 2000 per c.mm. 
This fact is an important a.id in the differentiation of typhoid fever from 

acute i_nfla~mati?ns and infectious (febri le) affections accompanied by 
cxudat10n? Ill "'.h1ch leukocytosis is marked, and from a.11 suppurative 
processes _in which the polynuclear neutrophiles a.re modera.tely increased. 
In typhoid fever there is also a reb.tive preponderance of the mono
nuclear forms in addition to the absolute decrease of the leukocytes. 
The blood-choracters in typhoid are shown in the accompanying chart 
(Fig. 4). 
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(.f) Nervous System.-'l'he persistent hcad:tchc that is almost always 
present is among the most prominent symptoms during the first week, 
but it diminishes steadi ly during the early part of the second, as a rule. 
It affects the temporal, occipital, and cervical regions. and when the 
onset is comparatively sudden, pain in the back is also a. more or less 
conspicuous feature during the first few days of the illness. In a small 
cla:.is of cases, however, the effects of the typhoid bacilli or their toxins 
are manifested solely in the nervous system from the very onset. In 
such there are violent headaches, retraction of the head, rigidity, pho
tophobia, and muscular twitchings (rarely convulsions)-all of which 
symptoms indicate meningitis. The diagnosis of meningitis as a com
plication must be ma.de with extreme caution, since1 no matter how com
plete the clinical picture may be, the post-mortem exam in ation usu
ally reveals a total absence of menii:igeal inflammation . It must 11ot 
be forgotten, howe\•er, that menin~1tis is one of the rarest of the 
complications of typhoid fe\·er. T ertigo may accompany the head
ache, but it seldom outlasts the la.tter. Before delirium manifests it
self wakefulness and restlessness at night are \'ery annoying, and later 
the same symptoms may be observed associated with the delirium. Jn 
cases of moderate SC\'Crity mental dulness, and e\·en actual hebetude, are 
almost im·ariably present. Questions are apt to be answered inconsist
ently an<l in monosyllables, and the patient sleeps poorly, notwithstand
ing the pseudo-somnolent state in which he almost constantly appears. 

Delirium is frequent in the severer cases. It is, however, not an 
uncommon event for those of moderate severity to be free from this 
symptom throughout the attack. It is, as a rule, most marked a.t nigl1t 
or at some time when the patient is left alone. JI is delusions may 
impel him to attempt to leave his bed, but more commonly there is 
mild or noisy delirium, with more or less restlessness. H e may lie 
somnolent, sol iloquizing in a loud whisper (muttering delirium),. and 
this so-called typhomania may gradually give place to actual coma to
ward the close of the middle period of the disca8e. In not a few cases 
-mild or severe-coma is developed sudden ly, and is often a mortal 
symptom. Still another unfavorable sign is a picking at the bed-clothes 
or a grasping at imaginary objects (carphologia). 

'l'he delirium may assume an hysteric type, the patient usually ex
hibiting the saddest emotions, and if he be an alcoholic he may be 
seized with delirium tremens. In a case of typhoid fover that I saw 
recently with Dr. S. W. Morton hysteric delirium developed during 
convalescence, but did not last more than twenty-four or thirty-six hours. 

The motor nerves also present notable disturbances in association 
with the sopor and the forms of delirium previously described. Slight 
twitcliings of the muscles of the face and extremities arc quite common, 
and when they affect the tendons of the wrist and fingers the term sub-
1mltu.s tendinmn is applied. The lips, tongue (especia,lly when pro
truded), lower jaw, and even the extremities, are often in a state of con
stant tremor. During this motor irritability tllC reflexes ar? increased, 
but when profound coma comes on they are f'ither largely <lnninished or 
totally abolished. '!'he toxins and chemical secretions of the typhoid 
bacillus, acting poisonously upon the nervous centers, a.re undoubtedly 
the cause of the nervous symptoms in typhoid. 
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N ervous complications and sequelce may arise. Chief amo~g these 
is paralysis, which is most probably due to neuritis. Th e l es10 ~1 may 
involve one, two, or more n~rves, and in this way we .may ha \'C c~th e r a 
paralys is of one limb or, more rarely, a true paraplegia. Aplias1a may 
be a sequel, particularly in children. H emiplegia, due to h~mo~-rhage 
or a localized encephalitis, may occur either as a cou:ipii cat10n or 
sequence of the disease. Following typhoid fever, the patient m:iy ex
hibit evidences of mental enfeeblement, and even insanit,lj where a pre
disposition to this condition ' lms ex isted ; and in sanity is r elati vely more 
common after this disease than after any others belonging to the sa me 
class. I ha\'C seen two instances, both of whi ch recovered, whi le Osler has 
seen five, four of' which ended simi litrly . It is in most cases, as pointed 
out by Woo<l, ;t confusioual insanity, du e to e,xhaustio11 a.nU im~airme~t 
of the nutrition of the nerve-centers, while in a small er contmgent 1t 
takes the form of a true melancholia. After the co nclusion of ty phoid, 
as well as during its course, neu.ral_qia affecting the ~ccipital and_ other 
cranial nerves is not infreq uent. Great hy peresthes1a of the skin and 
muscles is common durin11 conva.Jescence, attacking the lower extremities 
by preference (StriimpeU). The so-called "typhoi<l spine" (Gibne.v) 
has also been observed, a.ncl consists in an acute infl am mation of one or 
more vertebr::e followin g typhoid. The chief symptoms a.re pain in the 
back and hips of a lanci nat ing character. The point of origin appears 
to be the smal-l of thC' back; thence the pains extend paro.xysma.lly up 
a.nd along the spine an<l to the abdomen. They subside gradually, 
leaving the back weak and painful on attempts at turning in bed, etc. 
Plantar and other skin-reflexes increase, and the knee.j erk s are pre
served. 

(g) The Urinary System.-lh·ine.- 'J1he urin e is lessened in quantity 
and high-colored, with :tn increased specific gravity up to th e a r rival of 
the stage of decline. About this time, and rarely earlier , it grows 
light in color, larger in quantity than the normal, and the specific 
gravity is re latively diminished. Both urea. and uric aci<l are increased 
during the ea.rlier stages, and sometim es throughout the attack, while 
during convalescence both are diminished. On the other hand, th e 
chlorids are diminished during the active stages of the disease and in
creased during its declin e. A febrile albuminuria is <1uite com mon, but 
is of no clinical importan ce. 

A cute nepliritis may <levelop as a complication in the ea rlier or later 
course of the di ~e~se, a~d can _be recognized to a certai nty only by <t 

thorough appreciation of the urinary phenornrn:t. ~rhc urine is dimin· 
ished in quantity, being often scanty, and there may be retention. It 
contains chara.cteri8tic morphologic elements (albumin, caRts, blood, and 
epithelium). rl~hc development of the ty ph oi d state in this affection is 
rendered much more proba.ble in the presence of this compli cation . and, 
moreover, urem_ic sy_mp~oms often p~1t in an appearance .at th is juncture, 
and th en the s1tuat1on ~ s really se1:1ous. Ac~1te ? ep.h ri t is mny ar i ~e at 
one or other of three different periods, and its s1gn1ficance varies with 
the time of onset: (a) at the beginning of the fever, when it often 
obscures the true nature of the malady. 'l'his is th e nephro-typlioid of 
the German authors, and will be referred to hereafter (vide b~fra, Varie
ties); (b) in the early part of ' he fastigium or the second week of the 
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disease. Coming on at this time-an event which I have observed in two 
instances-its relation to the typhoi<l bacillus or its toxin is not definable. 
It is probable, however, that it is to be ascribed to the local effect of 
the toxin upon the renal tissues. Both of my own instances pro,·ed 
fatal, and in both an autopsy was refused. Wagner 1 has had 5 cases 
of recovery in succession, but the high mortality mentioned by Anrnt-
10 deaths in 12 cases-is the more common experience. (r) Acute neph· 
ritis may arise as a scc1uel of typhoid, when, with the usual symptoms 
of :trute nephritis, there is almost im7 ariably associated a dccicled edema. 
In this category of cases recovery is to be expected. The lymphoma
tous nephritis of Wagner (vide s1tpm, Pathology) is usually without 
symptoms . 

.Diabt•tes mellitus i:;. in extremely rare instances, developed after 
typhoid. Hema.turia has also been observed as an occasional symptom 
of the hemorrhagic diathesis. 

The diazo-reaction of Ehrlich is a.n a.id in diagnosis, but, unfortunately, 
may be present also in acute phthisis, meningitis, measles, ancl other 
acute infections attended with fever. To obtain it two solutions (a and b) 
are nee1lecl: W'e mix 1 part of solution (a), which consists of a 0.5% 
solution of sodium nitrite, with 40 parts of Eolution (b), which consists 
of 2 grams of sulfanilic acid, 150 c.c. of hyclrochloric acid, and 1000 
c.c. of di~ti11ed water. To this an equal volume of urine is added, and 
the contents of the test-tube are then thoroughly shaken. A layer of 
ammonium hydrate is now superimposed1 and at the line of contact a ruby 
or pink ring develops. I ha,·e found the reaction rarely absent during 
the fastigium or after the eighth or ninth day. A brownish ring is giveu 
by normal urine. 

'l1hcre is a post-typhoid, diphtheritic pyelitirt in which the pelves and 
caliccs of the kidneys are primarily the seat of membranous exudation, 
and later of erosion and ulceration. The urine genera,l ly contains 
blood and pus. Osler has met with this condition in 3 autopsics1 in 1 
of which it was associate<l with extensive membranous inflammation of 
the bladder. 

Simple vesieal catarrh is a rare complication except as the result of 
catheteriza.tion for retention. 

Orcl1itis and ovaritis are occasional seltucls. 
(/1) The Joints.-Jllonartieular arthritis may a.rise as a complication, 

and often proceeds to suppuration. Polyarthriti~ also occurs, but it is 
by no means so common . These conditions are due to accidental infec
tion. 

(i) The Bones.-Periostitis, leading to necrosis, is a. not very rare 
sequel of typhoid. The favorite seat is the tibia, though in a. case of 
typhoid unrlcr my own care at the Philadelphia Hospital it affected the 
os calcis. OsteomyelitiR may also occur. 

(.i) The Muscles.-As in the case of the heart, so the voluntary 
muscles exhibit l1ya.line degeneration; an<l abscesses, in consequence of 
seconcbr.v infection or of infection with the typhoid bacillus itself, ma.y 
be located in the muscles. 

Associated Acute Infectious Diseases.-Malarial fever may be com
bined with typhoid, though the relationship is not a vital one. In an 

1 Deutsche Areliiv fiir klin .. Med. 1 Bd~. xxv. and xxxvii. 
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analysis of 2122 cases of malari a. typhoid fever was associated in 8.
1 

Many instances of so-call ed typho-malar ial fever wou ld be sbown to be 
pure typhoid by a careful blood-examination, as the prcs~ncc of chills, 
sweats, and an intermittent temperature-curve are sometimes obser ved 
in this disease (vide supra). . . . 

Pseudo-membranous inflammation, as above rnt1mated, may occur ID 

th e naso-pharynx, larynx, gall-bladder. and genitals. Jleasles, scarla
tina, and chicken-pox have also been know n to ar ise in the course of, or 
during con valescence from, t,Y phoid fev~1" . . . 

Erysipelas is a rare secondary affect10n coming on eith er durmg the 
height of th e affection or (more freq~1 e ntly) a.fte r its close: 'l 1

y phus 
fever ma_v be associated with typhoid, but 1s an exceedingly ra re 
occurrence. 

Clinical Varieties of Typhoid Fever.-'l'hesc are numernus, and may 
grow out of peculiarities manifes ted during tb c co urse of tbc affec
tion, as may be observed not only in different epidemics, but also in the 
same epidemic. Th e groups of cases descri bed here ha,,·c reference par
ticul arly to the degree of severity of tLe type, wh ich vari es betw~en 
th e wide li mits of ex treme mildn ess on the one hand and ex treme SC\'er1ty 
on the oth er. '..L'he course of the disease may also be modified by the 
occurrence of one or more of its manifold complications. 

(1) The Mild or Rudimentary Form (Typhus Lrevissimus).-Of this 
variety many cases occur) and especially among children. The charac
teri sti c typhoid symptoms are scanty, and at times even entirely wantin g. 
The spl een is almost alw:1ys enlarged1 the roseate spots are sometim es 
present, wh ile the temperature is moderately elevated and often par takes 
of th e same character as that of true typh oid. 'l,he fe ver, however, 
may pursue the remittent type. Complicat ions presented by special 
organs are usually absent, but grave accidents (intest inal hemorrhage, 
per forat ion) are not impossible. 

'l'he diagnosis is ah·:iys difficult, owing to th e feeble dcve1opm ent 
of the characteristic symptoms, and in the total absence of th e latter is 
out of the question ; but the recogn ition is greatly aided if n. causal 
connect ion between them and typical cases can be shown to ex ist with 
great probabili ty. 

(2) The abortive form has a sudden on set, and is often marked by 
fits of shi vering. '11h e c~ aracte ri st i c features of th e disease (enlarge
ment ~f the spleen, abdomrnal symptoms, rose spots, etc.) appear earlier 
than Ill the usual ty pe, and soon become qui te we11 marked. The fas
tig ium is short, aml th e temperature, from the seventh to the twelfth 
<lay of the illness, ~ecl incs by a prompt lysis, with profu se sweating. 
With the r~the r rapid fall of ~ern perature there is a. no less m pid im
provement 111 every other leadmg sy mptom. Convalescence is speedv . 
. (3) The Ambulatory Form ~Latent or . Walking Typhoid).-The p'a-

tient .contmue.s ~o walk about, c 1 t~ er ex pen encing bu t sli gh t disturbance 
or bemg u?'n llmg t~ .take. to his h: d. Such cases do not come under 
th e . ~arc of the . rhy~ 1 c 1an rn many mstanccs. Others, on accoun t of 
debility, anorexia, diarrh ea, and other vague symptoms, fi nn.lly consult 
their physician , who may discover the presence of all the charac terist ic 

xxi ~ . "p~~f91Cb~nfi!~c:~:~~~r~f Malaria," J ourn-0.l of the American Medical Auociation , vol. 
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features of the disease. A third contingent. belonging to this form, 
continue to move about, or C\'en to follow their usual vocations, till 
seized suddenly with profuse intestinal hemorrhage or general diffuse 
peritonitis following perforat ion. 'l'he likelihood of these grave devel
opments is much greater in the case of persons who go a.bout or travel 
long distances while suffering from this tlisease. 

(-!) The afebrile is an exceedingly rare form of the affection-in this 
country at least. Liebermeister, howeyer, 11as met with a number of 
cases at Baslc, the symptoms being lassitude, depression, hc>a<lache, 
neuro-muscula.r pains, anorexia, slow pulse, furred tongue, constipa
tion or diarrhea, with en largement of the spleen and roseate spots. 
These cases arc often confined to bed, and there arc occasional attempts 
at ernning exacerbations of temperature (100.5° F .-38° C.). Sub
normal temperatures are sometimes associated, but l have seen only a 
sin~le instance that I regarded as belonging to this form . 

(5) Severe or Grave Forms.-Thesc may be dependent either wholly 
or in great part upon the degree of virulence of the typhoid poison. 
li nder these circumstances there will be a profound intoxication of the 
system, as shown by high temperature, violent nervous symptoms, and 
great prostration. 1The grave types may arise in the course of cases of 
a\•erage severity from the de'"elopment of serious complications. Again, 
to serious forms belong those cases that begin with the characteristic 
symptoms of a localized inflamrnation-e. g. the cerebro·spinal form, in 
which the nervous symptoms greatly predominate at the onset; the 
nephro-typl1oicl (before alluded to), in which the preliminary symptoms 
are those of acute Bright's disease; the pneumo-typhoid (tiide SU]Jra), 
which begins with the manifestations of a more or less frank pneumonia. 

Pleuro-typltoid.-rl'be cases begin as an acute pleurisy, having its 
special characteristics, and these are followed. soon or late, b_v tbe diag
nostic evidences of t_vphoid fever . Talamon' distinguishes these cases 
from simple pleurisy by the intensity and continuous cou rse of the 
fever, by the general depression, headache, and vertigo. and by the 
sleeplessness. Should any doubt remain, it will be dissipated by the 
eighth or ninth da.y by the presence or absence of rose-colored spots, 
enlargement of the spleen, and other features characteristic of typhoid. 

'fbe sudoral form and tonsil/o-typlwid (before described) also belong 
to this category. Many circumstances connected with the individual 
influence decidedly the general course of the affection, and these may 
be expressed in part in the several forms following, which are based 
upon such factors as age, habits, etc. 

(6) Typhoid Fever in Children.-'11he onset is rather more abrupt 
than in the adult, and certain prodromal symptoms arc \"Cr.v generally 
absent (epistaxis, chilline'9, etc.). On the other band, bronchial and 
nervous symptoms are often quite pronounced. Again, during the fo.s
tigium some of the characteristic features may be missing-e. _q. diar
rhea an<l tympanitcs-while the eruption may either be enti rely wanting 
or less copious than in older subjects. Intestinal hemorrhage is rare 
and perforation almost never occurs1 but, as previously pointed out, 
apLasia. is a. more common sequel than in adults. The s;tme is true of 
arthritis and tbe bone-lesions. ~11he mortality is not over 1 per cent. 

1 /,ct Medecine moder11e, Pari!:i, !SHI. 
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(7) Typhoid Fever in the Aged.-Tb e course of the affection presents 
no regular type. '!'he temperature is not as high as usual: hu.t there is 
marked a<lynamia and serious danger from certain complicat1ons, such 
as pneumonia, nephritis, coma, etc. 

an/~~:1:~~~~;s!~,!:P~~!~~l~, t~1:i~ge t~a!~~ ;~1~?~.!:er~~:t~rn:~~s~~~:0~1; 
the more characteristic symptoms of typhoid on the other (rash, en large
me11t of the spleen, and peculiar temperature-curve). 

Diagnosis.-Unlcss al l the chief characteri stic features be pres
ent with a. clear history, it is a golden rule not to make a positi.ve diag
nosis . Obviously, then, the physician at the first visit _cannot, Ill ~ia.~1y 
cases, diag nost icatc typl1oicl with absolute certainty. In the m:tJOr1ty 
of instances be is ca.lied after the case has progressed to or near the 
close of the first week. If tbe case have been a typical one. the hi story 
of the gradual deHlopment of the cliseai:ie, marked b_v such ~y mptoms 
as languor, anorexia, headache, dulness, sl ight chi lls, incrca~ing fever, 
and sometimes nose-bleed, will be obtained, and justif:,· a strong sus
picion of typhoid. When, in addition 1 diarrhea and the objective symp
toms, splcnic en largement, tympanites, gurgl ing 1 with tenderness in the 
ileo-cecal region, a.re present, t he diagnosis of typhoid is made highly 
probable. After the lapse of a few days-the beginning of the second 
week-the roseate spots usually appear, and then all doubt is rcmo,·ctl. 
In atypical cases a. positive opin ion, particularly if the rash be absent, 
must often be witb l1 eld till an advanced stage is reached. In such in
stances the sudden occurrence of a significant symptom, such as intes
tinal hemorrhage or a characteristic decline by ly8is, is exceedingly 
helpful. The et iolo7ic ci rcumstances need to be considered carefu lly, 
since to show a. causal relation between an obscure case a.nd one tha.t is 
clearly typhoid leaves little to be desired. 

Briefly, the most trustworthy diagnostic features a re the gradua.I on
set, peculiar temperature-curve (made up of the •·step-ladder " stage of 
cJe,:elopmcnt, the continued type of the fastigium, and the decline by 
lys1s), enlarged spleen, and the rose-colored spots. 

lnvC'stigations by Pfeiffer upon the specific bactericidal substanCC'8 de
vel~p~d in the .blood of ani.mals immuni zed by injection of typhoid 
bac1ll1 b:Lvc furnished a practical and reliable means of cliap:nosis of this 
disease from blood-serum. It remained. howe,·er, for \\'idal a.nd others 
to :;how that if to a. drop of blood-serum. or to a drop of watC'r contain
ing a. ~olution of dried blood from a typhoid patient, a. motlerate num
ber of typhoid bacilli were added, a very pecu liar rraction occurred. 

Johnston of Montreal has simplified the technic: The blood is ob
tained upon a clean glas~ t<lidc from a needle-prick of the car or fin"er 
of the suspected case. It is allowed to drv, and i ~ then carried to t'he 
laboratory. .;\ loop of bouillon-culture Of genuine typhoicl bacilli is 
placed upon a clea.n cover-glass. and to this is added a. large loopfu l of 
a wa.tery solution of the dried blood-specimen. Th e cover-glass is in
verted over the conca.vity of a hollow slide :rnll Realcd :Lt the ocl"cs with 
melted \'asclin . 'C'nder the microscope. with a hi gh-power drynlens or 
with a one-twelfth oil-immeri;:.ion lens, amp id clumpin rr of the baCilli in the 
hanging drop can be observed,' and their motions ce~se almost instantly. 

1 Mcdia1lNew3, Xov.14, 1896. 
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If this specific reaction is not obtainable in a. case sick over a. week, 
typhoid fever may be excluded. It is to be rcmcmbcre1l, however, 
that in persons who have had typhoid fever within ten years the reac
tion may take place. 

'The cases thn.t, in the beginning, manifest the special evidences of 
an infectious disease, with the well-defined local inflammatory le~ions 
previously referred to (tonsillo-typhoid, pncumo-typhoid, pleuro-typhoid, 
nephro-typhoid, etc.) cannot be recognized at the outRct. 'rhc same 
local inflammatory condition ma.y, independently of typhoid fever, be 
combined with a genuine typhoid state. In a.11 instances of typl1oid 
fever in which, at the time of onset, ear ly loca.li;1,ation occurs in the 
throat1 lungs, or kidneys, the general features (degree of fever and 
prostra.tion) arc apt to be out of proportion to the local. and the former 
are a.pt to continue to develop after the subsidence of the latter. A 
careful observation of the symptoms after the first week will detect, 
either immcdiatel.v or in the course of a few days, undoubted symptoms 
of typhoid; and in any a.cute affection in which the symptoms of the 
typLoid state coexist with a. local inflammatory process the existence of 
typhoi<l fe\•er should be suspected and the :ippearance of the eruption 
tlaily anticipated. 

Cultures ma.y be obtained by puncturing the spleen, but the wis1lom 
of this procedure is very questionable, since the bacilli may be obtained 
in quantities from the stools. 

Differential Diagnosis.--{!) Typhus fever is to be differentiated by its 
appearance as an epidemic, by its sudden onset, by the <lecpcr stupor, 
the besotted expression of the features, the injected conjunctivre, the 
contracted pupils, the appear:rnce on the fourtb da.y of maculoo which 
are speed ily transformed into petechi::e; by the shorter cou rse and the 
abrupt termination by cris is. 

(2) Acute miliary tuberculosis has been, and still is, frerp.1C11t ly mis
taken for typhoi(l fever . 'fh e former is to be clifferentiate<l from the 
latter by the greater frequency of the pulse anrl respirat ions, the prom
inence of the cough, and in some instances by the blood.v expectoration; 
by the pronounced cyanosis, the presence (sometimes) of choroidal tu
bercles, and the existence (constantly) of leukocytosis, which docs not 
occur in typhoid. Blood-examinations have occasionally shown the 
presence of the tubercle bncillus. There is an absence of the peculiar 
tempcr:tture-curve and also of the characteristic lenticular spots and 
abdominal symptoms of typhoid. . 

(3) Ma.la.rial fevers ma~r assume. more or le~s nearly, the contmued 
form, and there are also typhoids which affect a remittcnt or an inter
mittent type of main.rial fever . The latter can alway-; be differentiated 
by the thera,peutic test with quinin, and by a careful blood-examination 
for La\•eran's hematozoa, which are present in the blood. 

Should typlw-malarial fever be suspected, and should the typhoid 
symptoms be unequivocal , the finding of the malaria.I organism will dif
ferentiate the hybrid from pure typhoid. 

(4) Relapsing fever is distinguished by its abrupt onset with rigor, 
high fever, pa.in in the epigastrium; by the br ief dura.~ion , termination 
by crisis, and the occu rrence of a relapse at the end of " week; by the 
absence of the characterist ic eruption; by the temperature curve; and 
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by the marked ner\'Ous symptoms of typhoid . 'l'he finding of the 
spirilla, however, reliably di~criminates relap~ing fever. . . 

(5) Meningitis.-In strikrng contrast with the_ specific typhoid 
symptoms meningitis exhibits marked hypcresthes1a, 1~t?l~rancc .of light 
an<l sound, exaggerated reflex es, and often muscular. l'lgt<l1ty before the 
stage of effusion; also restlessness, peevish ness (unlike the dulness ob
served in typhoid patients), vomiting, and constipation (vide Acute 
i\riiiary 'l1ubercu losis). 'rhc temperature maintains a lower level o_n 
the average, ;tnd is more irregular in type than in typhoid; the P.ulse is 
more irregular, and the nervous symptoms assume greater prommence 
in the earlier stages, particularly headache and delirium. On the other 
hand, the absence of true typhoid symptoms aids in the discrimination 
of acute meningitis. 

(6) Tuberculous meningitis gives a characteristic previous or family 
history, occurs usually in young subj ects, and the tendon n.u<l cutaneous 
r eflexes exhibit the widest possible variations as to intensit~~, within 
brief periods and throughout the whole attack. An examination with 
the ophthalmoscope may reveal choroidal tubercles. There is a leu
kocytosis. 

(7) Cata.rrha.1 enteritis in children, with prominent abdominal symp
toms, ma.Y simulate typhoid fever very closely. In the former the 
symptoms are all gastro-intestina l save perhaps the occurrence of slight 
febrile disturbance and certain nervous phenomena, while typhoid fever 
manifests a. wider range of symptoms (some of which arc peculiarly its 
own-notably the greater prostration, more marked fever, enlargement 
of' the spleen, and, above all, the characteristic eruption). In young 
children the last-named symptom may be either wanting or atypical, 
in which case the coc~istence of enlargement of the spleen with other 
phenomena more or less characteristic of' typhoid must suffi ce. 

(8) Salpingitis on the i·ight side may resemble typhoid. In the former 
th ere is usually n. clear history either of a.ntecedcnt va.ginitis or of an 
abortion, and there ex ist special evidences of' local peritonitis, with 
which may be associated the typhoid state, but not the classic features 
of typhoid fever. A tligital examination per vaginani detects in sal
pingitis a tender mass occupying the right side of the pelvis, and the 
womb displace<l to the left. 

The diagnos i~ between typhoid fe~'er and lobar pneumonia, with 
associated typhoid state, and appendicitis will be considered in the 
special discussion of these diseases. 

Progno~is.-As in all other acute infectious diseases, so in typhoid, 
the prognosis depends upon three main considerations : 

(1) The severity of the type of the infection, which is indicated in 
great measure, though not solely. by the degree of fever. A tempera
ture of 106° F. (41.1° C.) is a. serious symptom, and, if maintained at 
this poi1~t for a few days, an almost certainly mortal one. I have not 
seen a smglc instance in which the temperature has touched 1060 F. 
(41.1° C.) for two or three successive days that has recovered. If the 
tempernture mounts to and keeps at 105° F. (-10.5° C.) for a longer 
period than three or four days, the case is also lik el.v to prove hopeless, 
according to my experience. Temperatures above 106° F. (-n .10 C.) I 
have not seen, and would regard their occurrence as offering no hope of 
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recovery. When the fastigium is prolonged, even though the fever be 
not exceptional, the prognosis is usually grave, while, on the other 
liand, marked nocturnal remissions show the course to be favorable. A 
sudden, deep fall, however, implies danger, and denotes intestinal hem
orrhage, peritonitis, collapse, etc. 

The researches of I~a.ac Ott ha.ve taught us not only that fever is due 
to an agent from within or without, which deranges the harmony of the 
thennotaxic, thermogcnetic, and thermolytic apparatuses, increasing 
primarily tissue-metabolism, but also, that while high temperature is an 
indication of clanger in specific fevers, it is not always the cause of it. 
Ile ,·cry properly regards high temperature as being only a part of an 
infoctious process, and points out that the thcrmotaxic centers of the 
cortex may be so disordered as to alter the harmo ny between the heat
production and heat-dissipation. Under these circumstances a specific 
fever of severe form may be associated with a slight elevation of tem
pcrnture. 

The power of resistance to the influence of a greatly elevated tem
perature is quite reliably indicated by the condition of the heart. So 
long as the pulse is regular and its rate does not exceed 110 or 120 
beats per minute, and provided the first sound of the hca.rt is distinct, 
the outlook is favorable. When, however, the pulse maintains an aver
age rate of 130 or more-a. condition with which there is usually asso
ciated some degree of cyanosis, pulmonary conge~tion, and edema-the 
outcome is to be regarded as doubtful. Collapse is apt to follow the 
occurrence of sudden complications (perforation, hemorrhage, etc.), but 
it may also a.rise independently of such a cause. It is attended with 
grave danger for the patient. 

Serious types a.re also shown by the occurrence of certain nervous 
symptoms, that may assume unusual gravity. '.l'his is particularly true 
of delirium, stupor, and the s.vmptoms of motor irr itation. 

(2) Circumstances of the Patient.-Ccrtain individual peculiarities 
render the prognosis highly unfavorable. It is bad in very fat persons. 
In such cases there is a. great and constant danger of sudden collapse, 
and this fact also holds to a lesser degree with reference to those persons 
who are subjects of certain chronic diseases (Bright's disease, heart-dis
ease, gout, emphysema, etc.). 

Age is an intluential modi~ying factor. After puberty the gravity 
of the disease increases with increasing years. After the fortieth year 
the relative death-rate augments much more speedily than prior to this 
period. Indeed, it may be said that, as a rule, typl1oid has an unfa\'Or
able prognosis in persons past forty years, and chiefly for the reason 
that at this time of life there are dangers from an added liability to 
pulmonary complications anfl failure of cardiac reserve. In children 
(vide Clinical Varieties) the tendency to hemorrhage and peritonitis is 
refluced to a minimum, while the disease shows little tendency to assume 
a grave type. Hence in childhood typhoid gives the most favorable 
prognosis. 

The puerperal st ate renders a typhoid patient liitb le to many acci
dents an<I pecu liar complications, and it seems that independently of 
pregnancy the disease is more fatal among females than males. Chronic 
alcoholism is apt to be complicated with delirium tremens, often pre-

~· ·,t' 
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ceded by pneumonia, and to the Jatter disease the patient is vcr5: prone, 
perhaps to an equal extent with heart-degeneration and cxha.ust~on. 

The surroundings of the case affect materially the prognosis, poor 
sanitary conditions and poor attention greatly diminishing, and the 
opposite conditions greatly augmenting, the chances for .recovery .. Im
proved methods of treatment in recent yc;u·s have also effected a <leculed 

!~J~·:;;i~f ~J:P~~~ddf~t~~~1~~t~. to Ii~r~:: ~~~{,b:s s:~~i~,~~\~1~oa;Qr~~~ ~~~~~ 
formerly. It must ever be remembered. however, that epidemics differ 
widely as to their morta.lity list-a fact which makes a precise statement 
regarding the question an impossibility . 

(3) 'J'bc third and last cons ideration is the presence or absence of 
dangerous complications and accidents. 'J'hese Lave all been en um erated 
and their prognostic significance stated (supra). To mcrel.v reiterate 
some of those that lend fresh peril to the typhoid patient, arranging 
them with some regard for the order of their relative gravity, may prove 
helpful to the student. They arc-perforation with diffuse peritonitis, 
intestinal hemorrhage, lobar pneumonia, lobular pneumonia, sudden col
lapse (due to cardiac weakness), excessive tympan ites (often with marked 
diarrhea), and hypostatic congestion of the lungs. The fact that these 
complications and accidents of the disease are responsible, in a. large 
measure, for many fatal results deserves especial emphasis. 

RELAPSES OF TYPHOID FEVER. 

A relapse is a repetition of all the characteristics of typhoid after 
the latter has run its course. As a rule, the retu rn occurs from one 
wee~ to ten ?ays after the beginn!ng of convalescence, though it may 
be either ca.rlier or la.tor; and occas1onally a. relapse develops before the 
tempera.lure ha s become normal, as occurred in 11 out of 21 cases 
recorded ~.Y F. ~· .Shattuc~. 'l'he ~ausc is a. reinvasion of the blood Ly 
the typhoid bacilli or the11· secretions, but whether this is attributable 

~~1~n~~i~~e~l~~:i:~f; s~~tt!rut ;~efi;~~h~-1~~f~1 ~:~!~sp~~~~~ 1 "fn t1;1~ 1::::~~ 
ti.ti wa,y from those described as belonging to the primary attack, but 
tbe stages th rough which they pass arc not quite as long. 

In the in terval ?ctwecn the primary attack and tLc rcla.psc there 
may be prcs?n.t susp1ci?us features, s.uch as a slight enlargement of the 
spleen. a tnv1a.I evcnmg exacerba.t1on of temperature, an unnatural 
ap<ithy or dulness, and a. more profound prostration than is usual. In 
the majority of instances, however, the relapse is announced hv a reap
pearance of the characteristic febri le career, with an utter ab

0

sence of 
any premonitory symptoms. 'l~he onset is rather more sudden than in 
prim<iry typhoid. 'l'hc temperature, however, rises in the characteristic 
""step-ladder" fashion, reachin~ the f~istigium or second sta~c in two or 
three days, :mil the same relative abridgement of the fastigium and cle
fervesccnce 1s observed. It. follows that :.i relapse has a short<'r <lurati on 
tha.u :L primary :ittack, an<l, mtleed. it rarely excee<l~ two to thrt•e weeks. 
~t s_on_rntimcs happens, h?'rnvcr, ~hat the temperatur~ touches a. higher 
lm11t 111 the relapse than ~n ~he primary att;tck, hut, with rare exceptions 
when the primary typhoid is of a.\•era.ge or even tL greater than averag~ 
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sevC'rit_r, the temperature in the relapse does not reach a,n equal height. 
The characteristic ra~h appears earlier-from the second to the fourth 
dM·-and is somewhat darker and coarser than that of the first attack. 
The spleen swells rapidly and diarrhea often is present. 

Diagnosis.-L' pon the points that are distinctive of a primary attack 
of tsphoid fe,·er rests the important diagnosis between a, relapse and a 
recrudescence. '!'he latter is usually attributable either to errors in 
diet, to undue mu!'cular exertion, or to great men ta I excitement: and, 
whilst it occurs during conYa lescence, it seldom Jagts longer than one, 
two, or three da.ys, and is not characterized by the diagnostic features 
of a relttpse (peculiar temperature-curve, enlarged spleen, and specific 
eruption). 

The prognosis of relapses depends very much upon the seYcrity of 
the primar.v a.ttack. those following severe a.tta.cks being relative1y 
mil<ler than those that follow the rudimentary, primary attacks. 

The frequency of relapses differs widely in different epidemics. 
H ence tlie fact that the percentage of relap~es as estimated by tliffer
ent authors ranges from 3 to 15 per cent. need excite no surprise. The 
rehipse may repeat itself once, twice, or e,·en thrice, and two relapses 
occur in about 1 per cent. of the cases. In a case which I 1 reported 
three successi,·e and typical relapses occurred. The pale line or rid~e 
which was mentioned (vide Clinical History) as noticeable in the nails 
after typhoid occurs similarly after each relapse, and in the afore-men
tioned case of my own four distinct whitish . trans,·erse ridges were per
ceptible after the conclusion of the third relapse. 

Recurrences.-Thc term recurrence should be applied only to 
those instances in which successi,·e attacks are separated by longer or 
shorter intervals after complete recovery from a. previous or the primary 
attack. Typhoid fernr U!'lttidly bestows complete and las.ti ng immunity 
again:.:.t subsequent attacks, hut this is not an i11va.ria.ble rule. Eichhorst 
has studied GOO cnses. ancl found that in 28 of the number (~.7 per cent.) 
a second attack occurred. He a.lso cites a case in which thrcr or four 
atta.cks occurred in thr same indiridual. I ha.Ye seen two typical 
attacks of typboi1l fe,·er in two different persons, the intcrrnls between 
the cases having been five and eight years respectively. \'cry rarely 
three separate attacks have occurred in the same per:5on, a11d a HCond 
is U!mally milder than the first :1tta.ck. 

Treatment.-(") Prophylaxis.-~Iodern hygienic resources happily 
ena.Lle us to minimize tlw number of occurrences of typhoid. and 
reports of the typhoid cases in a city may be tahn as a filafc indicator 
of its sanitar.Y filta.tus. On the same principle it baR been found that 
whatc,·er ten<ls to better the sanitary arrangements of a city tends in :~ 
decisive manner to diminish the prevalence of the disease, and this is 
particularly true of any improvements affecting the \\Uter-supply and 
drainage. Such facts as these show typhoid fever to be, to a. large 
extent, a preventable affection. 

The bc:;;t means that can be employed during the uttack, with a 
view to limiting the spread of typhoid, is di.'4i1d"ectio11, and the following 
brief description comprises its essential points as applied particularly to 
this disease: 

1 Jlfedical and Surgical Reporter, vol. xkii. p. 66. 
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Disinfection in ty phoid may conven iently be divided into («) tha t of 
the excreta (stools, urine, vomitus, and sputum); (b) of the bed and 
its coverings ; (c) of the patient and the sick-room. Wh ile a ll of these 
subdivisions arc of the greatest importance in tbe treatmen t of a case, 
tlte d isinfection ~l the excrelll (a) is perhaps most frequently overlooked 
or most carelessly perfo rmecl i and hence the 1m po ~·tan cc of the sta te
ment that all stools and urine voided by the patient, as well as all 
vomitus and sputa, should in variably be t reated in th e foll owing man
ner: The excreta should be received in a vessel th at can be thoroug hly 
disinfected inside and out with any one of se,·era l standard solutions, 
of which that of chlorinated lim e is the most effec ti ve and satisfactory . 
Bich lor1d of mercury (1: 500) also may be used, but,_ as it requires a 
much lo1wer t ime and for ms an insoluble compouu<l w1 tb th e al bumrns 
in th e fe;es and sputa, it is inferior to the so lution of chlorid of lime, 
whi ch is now very generally use~ in a strengtl.1 of ~ ix _o unces per gallon 
of water. A 5 per cent. solution of carbolic acid 1s also much em
ployed, and has proved of decided value. 

It is my custom to order that one pint of th e chlorina ted li me solu
tion be pl aced in the bed-pan (or other appropriate r eceptacle) befo1·e 
the discharges arc received therein , and from one to two pints a.fter. 
The whole is thoroughly mixed by stirring and shak ing, care bei ng 
tak en th iLt a.II soli1l masses are broken up. ~I.1h e vessel is th en allowed 
to stand fo r three hours before it is empti ed into th e water-closet. If 
th e mercuric-chlorid solu t ion be employed, a t least six hours must be 
allowed for thorough action upon the excreta. Th e urin e must be 
treated in the same conscient ious manner as the feces, vomitus, an d 
sputum, and special ca1:e m.ust be g iven to th e latter two di scharges in 
cases of pn eumo-ty pho1d fe ver. 

(b) It shoul<l be an invari able rule to change th e bed- and body-lin en 
d:Li l_\·, and as often as so iled. ~'be m:ittress should be protectCd by a 
ru bLer cover, and t his, toge ther with the soiled linen and blankets 
sLoulrl be received in a sheet that has previously been dipped in a 5 pe; 
cent. solution of carbolic acid. The rubber sheets arc to be washed 
with the carbolic-acid solu t ion, but a.II oth er bed-cloth es must be boiled 
for half an hour. When the patient leaves the sick-room tlrn matt resses 
are to be fu migated and a ired daily for a. week , and the rubber CO \'ers 
and bedsteads washed with a ~olution of mercuric chlorid (1 : 1000). 

(c) A fter every stool the pa tient must be thoroug hly cleansed wi th a 
com press of clqth or cotton wet with a. solu tion of mercuri c chlori d 
(1 : 2000) or of carboli c acid (1: 40). 'l'be bed-pa n and hopper a re to 
be treated 111 t he siune manner, aml the cloths used a re to be immecl i
?'tely. ~urned. ~i tz rcconimends that th e feeding utern;ils be cleanse<l 

• 1~ boilmµ; wat('r 1mmcc.liately after using. I t is very important tha t th e 
SICk-room sli ould have tho rou ~h da ily \'Cntila t ion, and with thi s end in 
v.iew i ~ is of :Hh'<tn tap;e t~ devote adj oin ing room.s t() the use of t he pa
tient? Ill order that the win dows may be OJ?enc<l Ill t he one not occupied 
by hnn , uncl th e otl1 cr vent ilated th rough 1t . 

Finally, sin ce ~ t i ~ well know ? that many .cpicl.eu~i cs are directly 
traceab le to the. dnn k tng-supply of. water and milk , 1t 1s necessary that 
ull water and mil k u!-:e <l by th e p<tt1en t and oth er members of the hou!-:e
hol<l be boil ed fo r half an hour before being ingested, and if an epi-
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demic be prevailing, the whole community should join in this valuable 
precaution. . 

'l'he municipal authoritir.s possess in thorough filtration a power that 
might and should be used to advantage, as has been well shown by the 
improvement effected in certain water-supply and sewer systems-e. g. 
in Vienna, where by purification of the water-supply the death-rate in 
typhoid fever was reduced from 12.5 per 10,000 to 1.1 per 10,000. 

Isolation of Patients.-! am of the firm belief that it is ad,·isable to 
isolate typhoid cases as far as possible-e. g. in hospitals, to keep them 
in special wards; in private families, in special apartments, into which 
none but the attending physician and the nurse should enter. There is 
incontestable proof that typhoid fever is feebly contagious, 1 and, more
over, that it obeys the laws of contagious diseases. 'The preventive 
trca.tmcnt must be conducted on the same principles as those governing 
the treatment of other infectious diseases, and it must aim to cut off not 
only the chief, but every channel of communication from the sick to the .. 
healthy. The demands of hygiene cannot, under less exacting condi
tions, be fully satisfied. 

Prophylactic Inoculations.-Encouraging results ham also followed 
the preventil1e inoculation of healthy persons with typhoid virus, and 
Pfeiffer believes that this mode of prophyla,ctic treatment promises to 
render great service in future epidemics. lwa.non has successfully iw
munizecl monkeys, and Pfeiffer has had considerable success in inocu-

lat%~ ~~:e;t~r"~~e '1i~c~=-<'~)uhe general conduct of tLe case, 
including skilful nursing, is of paramount importnnce to the typhoid 
patient. Ile should be put to bed as soon as the indications point to 
this disease, and kept there continuously in the recumbent posture till 
the end of the attack. 'J'he sick-room should haYe a. sunny exposure if 
possible; should be cool and well ventilated, though free from strong 
currents; and perfect cleanliness both of the room and of the utensils 
employed in the management of the case should be attempted. The 
berl should be pro,·ided with a woven-wire mattress, upon which should 
be placed one of hair. A rubber cloth is spread beneath the sheet, and 
the latter kept smooth in order to lessen the clanger from bcd·sores. A 
seriously ill patient should lie on an air.cushion or, better still, a water
lwd, and to avoid bed-sores he should be instructed to turn gently to 
either side from time to time. His back, hips, and heels should be 
bathed frequently with a. mixture of alum and salt in dilute aJcohol. 
The use of the bc<l-pan and urinal is an absolute necessity. When a 
good nurse cannot be had, the attending physician must note in ·writiug 
the directions regarding the disinfection of the excreta, bed.linen, and 
utensils. as well as regarding the exhibition of the food, medicine, etc. 
'I1be mouth and throat shoul<l be kept clean, since by so doing we obvi
ate unpleasant and even dangerous complications (apthous ulcer, thrush, 
parotitis, lobular pneumonia, etc.), and in mild cases the patient him
self can attend to this, though not in severe attacks. In the latter the 
nurse or attendant should wash the mouth and tongue several times daily 
with a solution of boric acid (3 per cent.), and the throat may be sprayed 
at equal intervals with a similar solution. A frequent moistening of the 

1 For illustrative cases see Philadelphia Hoq>ilal Report, 1891, vol. i. p. 149. 



LVFE07'IOUS DISEASES. 

tongue a.nd mouth, and particularly the lips, with glycerin an<l water 
(equal parts) gives great comfort whi:11 they are dry and parched. 

(2) An appropriate liquid diet is highly scrv1ceablc, and the best 
article of foo<l is milk, which it is well to dilute with pla.in wa.ter (or 
lime-wa.ter), since a.Crated waters are objectionable in that they some
times increase the meteorism. The daily quantity shou ld not be less 
than tl.iree pinta, a.ntl it is important that the stools be cxa!uined, ~incc, 
if the milk be not thorough ly transformed, curds or (~n m1croscop1c cx
a.mina.tion) numerous fat-globules will be seen, in wh_1cb case a smal~cr 
amount should be g iven. If curds or fat al'e still seen, the milk 
should be peptonizcd. Expcrien.ce teaches tha,t milk is often better 
taken itnd better borne when a little bra.ncly, coffee, or tea. is a<l<l~d to 

~!i 10y~v:ocu~· %\\t,c~:~~~:tt~~ .• ::~~:1~~~ tr::~:C1 i;n :1~J'\cf~e~h~e~~11 ~~ndis~~~t~~ 
fol, we may replace them (wholly or in pa.rt) by mcat-,JUICCS or broths 

• of various sorts, together wit~1 one of the standanl infa~t'.s foods ma.de 
with milk or water. Albumlll-watcr, prepared by stra1111Ilg egg-wlute 
through a cloth a.n<l adding an equal part of water, had given much 
satisfaction in my ha.nds. It may be ma.de pleasant to the taste by 
fl:woring with vanilla or lcmon 1 a.nd with meat-juice and broths will 
often support a patient during the most trying period of the attack . 
'fhere arc typhoid subjects who cannot (on account of vomiting, etc.) 
take per oram sufficient nourishment to support life. In such cases we 
may substitute or supplement the usual method of feeding by rectal 
alimenta.tion 1 when from 3 to -l ounces (96.0-128. 0) of pcptonized milk, 
} ounce (16.0) of meat-juice, anrl a little egg-white may be combined, 
and employed at intervals of four hours. In the case referred to pre
viously, in which large hemorrhages occurred, vomiting was a distress
ing symptom, and the pa.tient was nourished a.t timC's in p<trt, and then 
altogether, by nutrient enemata. The latter mode of feeding in this 
disease may be tho means of sa.ving life, and it deserves a more ex
tended trial than it has hitherto received at the hands of the profession. 
In early convalescence the patient may take well-cooke<l plain rice, 
entire eggs (di luted). or thin custards. Solid food should not be 
allowed till the temperature has been at the normal grade for one week 
at least. When dcfonrcs~e~ce is much prolonged and tho patient be
comes very .weak, the aclm1111stration of soft food (eggs, finely scraped 
meat, etc.) is often followed by notable imprO\·emcnt a.n<l is a justifiable 
procedure. '.l'he return to a full, solid diet should invariably be very 
gradual. 

Pure cold water is an excellent drink for fever patients, and it should 
be offered to them regularly when on account of hebetude, delirium, or 
comtt they do not ask for it. Coffee, tea, lemonade1 a11d similar bever
ages, sweetened with glycerin or saccharin, are admissible. 

(3) Stimulants are useful in most cases, though by no means in all; 
but when the heart becomes enfeebled alcohol should be used rc<rardless 
of the temperature. In severe types whiskey is the best fo~m; in 
milder ones, some good wine, such as port, sherry, or madoira.. It is 
well to begiD with a moderate daily quantity, and then increase if 
necessary, until the indication is fulfilled. If the patient so desires ' we 
may use brandy iusto1id of whiskey, and it jg usually toward the dlose 
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of the secon<l or during the third week of the disease that the indica
tions for the use of alcohol <tr1se. It is not only the best spur for a. 
flagging heart. but is of eq ual va.lue in combating unfavorable nervous 
symptoms; and the time for commencing its use may be indica.tcd first 
by the latter sy.mptoms (e . . Cf· dclirium 1 coma. tremor, twitchings, 
etc.). The quantity to be administered must be regulated by its effects, 
which must be carefully studied in every instance, since it may act 
injuriously, and even aggravate the symptoms, though this is sclrlom 
tbe case. 'l'breatened collapse may be met by full doses of alcobol (!
ounce (16.0) eYery hour), wbicb should be supplemented by strychnin 
(gr. i'1f; 0.00{ every three hours), exh ibited subcutaneously till the 
drpression has been in great measure counteracted, a.t1d then continued 
in medium-sized closes (gr. :fr; 0.002 every four hours). Other cardiac 
stimulants are worthy of trial for their favorable supplementary action, 
and among these are digitalis, sulphuric ether, etc. 

(.J-) Hydrotherapy.-Th ere is at the present <lay general agreement 
among medical authors that the best mode of treating typhoid feyer is 
by means of the cold bath, which was originally introduced by Currie 
of .London (more than a century ago), and reintroduced and success
fully practiced by Brand of Stettin. There arc obstacles 1n the way of 
carrying out hydrotherapy in private famili(!S 1 but since convenient and 
inexpensive portable tubs have been devised by Batt and Furbush of 
Philaflelphia, Burr of Chicago, and others, most of the \'alid objections 
to the method have been remo,·ecl. At all event~, the benefits offered 
to the patient by this method are so great nnd varied that it becomes 
the duty of every physician who treats typhoid fever to be prepared to 
employ it. The beneficial influences of the baths are as follows: (1) 
They absorb the body-heat directly, thus reducing the temperature and 
overcoming the ill effects of high fever, this action becoming more 
marked after a day or two of the treatment; (2) They improve the ner
vous symptoms, also render the mind cle:tr; they diminish mental clul
ness, stupor, muscular tremors, and twitchings, and induce sleep: (3) 
'l'bey strengthen the heart, thus obviating the clanger of sudden cir
culatory collapse and the consequences of increasing cardiac weakness 
(hypostatic congestion of the lungs. venous thrombosis, etc.); (4) rrhey 
stimulate the respirations, whereby the inspirations are deepened and 
the tendenc.v to pulmonary complications greatly lessened, especially 
severe bronchitis, lobular pneumonia, etc.; (5) rl1be renal function is 
invigorated, and as a result the elimination of typhotoxins by the kid
ney• is increased (Hoque and Weil); (6) On account of the cleanliness 
of the skin which they ensure, bed-sores rarely occur; (7) They may 
shorter. the stay in the hospital or sick-room, but not the stay in bed, 
except, perhaps, in the lighter types. 

Um1uestionably, the good effects of the Brand method receive 
striking confirmation from statistical reports which have been pre
pared by Brand himself, Jiirgensen, and others abroad, and by Baruch, 
Osler, Wilson, and others at home. According to the warmest European 
advocates of the method, tbe mortality is less than 0.5 per cent., and no 
deaths occur in cases that come under treatment before the fifth day. 
The results among American clini cians, however, have been less flatter
ing, though strik ingly uniform, and show an average mortality of 7 .3 
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per cent. Of 102 cases of my own treated by cold and b:,: graduated 
cold baths, 8 died-giving a death-rate of 7.8 per cent.-whde prior to 
the use of the cold baths the lowest mortality was between 13 and 15 
per cent. . .. 

The details, which we will now consider, connected .with the adm1,ms
tmtion of this plan of treatment are of the .utmost 11~portan.ce . The 
tub is to be brought to the bedside of the patient, and Ill .lrnsp1tal prac
tice both bed and tub should be screened while the bath 1s Ill progress. 
After removing the night-dress and placing a large napkin around the 
lo ins, the patient shou ld be lowered into the b:ith by a sheet held at 
each corner by an attendant (and, if seriously ill, with the l_eas~ pos
sible disturbance), and there carefully supported and held wbde Ill the 
bath. If sleeping, the patient must be awakened anti the b.ath. de
layed for ten or fifteen minutes. Young subjects and adults m light 
cases of the disease may be handled properly by two pcr~ons, but I do 
not approve of allowing the patient to step from the bed into the bi~th, 

~:i.J';~l:~i~;~h~1~a~~s:·ud iir!!~:, :: c~~~t~:!1';, ~·~1~b~~lii~-/~~·:ci~it~~~~:~t~: 
in order to stimulate the peripheral circulation and as far as possible to 
avert chilliness and discomfort. 'fhe head of the patient rests upon a 
rubber air-cushion. At first be should be kept in the bath five to 
eight minutes; l:iter, ten or fifteen minutes, according to the severity 
of the case. The head and face are bathed at once from a basin, and a 
cold compress is applied to the forehead, and, if prominent nervous 
symptoms be present, often associated with high temperature, water at 
70° F. (21.1° C.) or lower should be poured from an elevation of about 
six inches upon the head anU nape of the neck several times <luring the 
bath. The cars must be stopped with cotton when douching is practiced. 
If while in the water the patient complains bitterly of the cold or is 
very restless, a stimulant may be aclministered-f]j (32.0) of whiskey, 
diluted-an<l if this fails he must be lifted into bed and further stimu
lated. If he be very young, highly sensitive, or elderly, it is best to 
place him at the commencement in water of a temperature of 85° or 
90° F. (29.4°-32.2° C.), and then gradually cool it down to 80° F. 
(26.6° C.). After he has become accustomed to the bath he may be 

~7.:~r~~d7~'~ F~(~3~0t~) t:;n~~~~t~r3° 't. ~~~.i~ gf:i:J~~J;,.~ic~ei;f~ 
unnecessary to go save in the rarest instances. rrhis is the gradually 
cooled bath of Zicmsscn. In the rigid Brand method , which is now gen
erally adopted, and which I employ except in the abo"e-mentioned 
instances, the patient is litled at once into a bath at 70° F. (21.1° C.) 
and kept there for fifteen minutes. 'rhe patient is to be removed from the 
bath to .the bed (previously protected by a blanket and mackintosh), 
wiped oft gently, after which the sheet, blanket, etc. are withdrawn and 
he is covered with a blanket. If now reaction be retarded, some hot 
broth or about an ounce of whiskey should be administered and active 
friction applied to the back and extremities. 

The effect of the bath is best shown by the rectal temperature 
which is ta.ken ha~f an hou~· after the conclusion of the bath, and agai~ 
a half hour later if the patient be not asleep. Usually the temperature 
will be found to be two or three degrees lower than before the plunge 
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(see Fig. 5). In obstinate and severe cases the fall may be less than 
one degree, in which case it is advisable to either prolong the bath to 
twenty minutes or to reduce sti ll further the temperature of the water. 
Protracted warm baths are highly recommended by Reisse and others 
when cold baths are badly borne or are unproductive of good results. 

In light cases the cold bath should be repeated every six or eight 
hours; in severe ones, every three or four hours, but more frequently 
than once in three hours is not adv isable, even in the worst cases. 

~~:~\~~1ts)":~:ui~ i~m~~!~.thjf:;\~;t tt0e t~fg~:c~~·~~~!,~tO s'fia~~~:tb. 
allowed to sleep for six or eight hours if he can do so. 

As before stated, there are a. number of conveni ent :rnd satisfactory 
portable tubs in the market, but that devised by Dr. C. L . Furbush of 

Philadelphia possesses certa in leading advantages (Figs. 6, 7). The 
fram e JS made of hght wood, and when folded is 4 inches (10.156 cm.) in 

Fm.i.-Portable bath-1ub, foldcd. 

depth, 14 inches (35.546 cm.) in width, and 5 feet 10 inches (1. 778 m.) 
m length, so that it can be placed in a closet or beneath a bed. Less 
tha.n two minutes ~Lrc required to prepare the bath, which the patient 
receive~ whi le lyi ng in bed . . When in use the ends are fastened by 
brass pms hung on small chams, and these hold the frame in a fixed 
position .. The tub proper is made of double-faced sheeting, reinfor.ced 
m the middle, so as to resist the greatest amount of pressure. The 
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sides of the sheet have a. casing through which is passed a wooden rod 
4 feet 4 inches long (1.320 meters), and outside of this a mnrgin 
of l} inches (3.808 cm.) is left for the brass eyelets, through which 
passes a rubber cord which is CO\'ered with woven cotton . This cord, 
which is attachctl to the sheet, is held to the frame by special brass 
fittings along the lower sides of the latter. By the use of the cord 
and wooden rods we ha.ve an even tension on botl1 sides, combined 
with ample resistance to withstand the prc~surc of the water. An ad
justable hca.d-rest fits into the end of the frame. The wooden rod al:-;o 
enables the attendant to roll up the sheet r1uickly after the hath. 
Through the bottom of the sheet a 1-inch rubber tube is fitted with a 
stopper1 and by means of this the tub can be emptied much sooner than 
by a siphon. Th e frame i:; coYeretl with i\·ol'y -en~tmel paint. and can be 
cleansed easily, and the entire weight of the outfit is 25 pounds (11.33 
kgms.). 

'Vhenever practicable, and when contraindications do not exist, baths 
are to be instituted and carried forward religiously, no matter how mild 
the case promises to be at the onset. Brand recommends that the baths be 
commenced when the temperature in the rectum reaches 102.2° F. (39° C.). 
The height of the temperature, per se, is not to be regarded as an abso
lute indication for the employment of the cold bath, since the facts must 
ever be remembered that the essential effect is a stimulation of the 
nene-centers which preside over the organic functions, respiration, cir
culation, etc., and that reduction of the temperature is the secondary 
effect. .Morco\·er, cold baths exert a marked preventive effect in 
ob,,iating serious symptoms and complications. I continue the baths 
until tbe evening temperature remains below 101° F (38.3° C.). 

The l'Ontraindications to the use of baths are-(1) Intestinal hemor
rhage. which is in itself attended with danger and requires absolute 
quiet for a time (fou1: dap), when the baths may be resumed if t l1 ere is 
no recurrence. (2) Peritonitis, the occurrence of which al w:1ys cxcitC's 
suspicion of perforation. Here, again, rest and a.II that the term im
plies must be procured. (3) E1·treme Cardiac lVeakness.-The excite
ment in the neccsRary handling of the patient connected with the bath 
might prove fatal, as I have witnessed in one ins.tance. This condi
tion is sometimes met \\ ith in cases that come under obsel'\'ation at a. 
late pc:rio<l, and have not been brought under proper treatment from the 
start, or in cases arisin~ in aged and previously cnfeeUled ~uhjects. (-t.) 
Cases that have progreS!>.Cd to an ;uh•anced i-tage (the third WC'C'k of tbe 
disease) should not be immersed. Dangerous and e\·cn fatal collapse 
has been ob~ened to follow cold baths under these circumRtanccs. 

Substitutes for tl1e Cold Bath.-'fhe prejudice which exists against 
the cold-ha.th treatment-at ]east in America-sometimes pro\·cs insur
mountable. Again, there are many physicians who do not avail them
selves of the means at command for carrying out hydrotherapy. In 
consequence of these facts substitutes for the cold and the gradual l.v 
cooled ba.ths are, unfortunately, quite commonly in vogue. Among 
tbcm cold sponging of tbe body of the patient is often resorted to, 
though it secures for him few and trivial advantages as compared witl1 
those of the baths. If this method be employed, the wnter should be 
of the temperature of the air of the room or ward. The limbs shou l<l 
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be sponged and dried in succession, and then the trunk .. Wheneve.r th.• 
temperature reaches 102.5° F. (39.1° C.) this measure 1s to be insti
tuted, ea.ch sponging being continued until the desired effect has been 
produced (a reduction of the temperature of lt0 to 2° F. or 1° C.), unless 
the patient gives signs of uneasiness, when it must be cut short. ~t 
may be repeated as often as required. To the water used for the appli
cations equal parts of vinegar or spirits should be added. The effic~cy 
of the cool sponging is greatly enhanced by the simultaneous applica
tion of the ice-cap, either constantly or during alternate hours. 

If this method fails, as it often does in severe types, the cold pack 
ma,y form a satisfactory substitute; and I have found it of g reat use 
with children, in whom the reaction after a cold bath is oft.cu delayed 
or imperfect. The pa.tient is placed upon a cot previously pr<'pared by 
spreading over it a blanket, which is in turn CO\'cred with a sheet doubled 
and wrung out of water of the req uired temperature, 70° to 80° F . 
(21.1°-26.6° C.). Tb e sbeet and blanket are now wrapped about tbe 
patient even ly, and he is left in the pack for a period va.rying from a 
half to one hour. Free diaphoresis generally ensues, and this aids in 
maintaining the fall of' temperature. 'J1he effect, in most instances, is 
to reduce the body-heat two degrees or more, and the treatment may be 
repeated a.t intervals of three or four hours if needful. The wet sheet 
a.lone may surround the patient, and be sprink led at short intenals with 
a watering-pot containiug water of a temperature of 70° F. (21.1° C.). 
In desperate cases in which cold baths are for adequate reasons out of 
the question ice-water enernata may be tried. If carefully administered, 
they n.ccomplish a reduction of the temperature sometimes by two or 
more degrees. Leiter's coil s may be applied to the head, chest, or ab
domen, and form the most convenient method of applying cold. 

Gua. ia col has been used for its potent ant ipyretic effect by JI. G. 
McCormick and others, from 10 to 30 minims (0.666- 2.0) being 
applied to the skin surface. I have seen its use followed by rigors, 
hyperpyrexia, etc., but McCormick has a<lopted the rule of using suffi
cient only to lower tbe temperature to 100° F. (37.7° C.), and has thus 
avoided all ill effects. 

(5) Internal Antipyretics.-Internal antipyretics are also effectual 
agents in combating immoderate temperatures, and certain of them, it 
must be confessed, have a powerful influence. Moreover, they soothe 
and moderate the nenous symptoms and act more or Jess potently as 
antiseptics. But even the most reliable of this group of medicaments 
(phenacetin 1 acetanilirl, and antipyrin) are open to the serious objection 
that they depress cardiac power, and on account of this I do not use 
t?cm in hospital prnctice (~vhere the Bra~•l ~ethod can be rigidly car
ried out)1 ancl very rarely mdeed at any tune in private practice. 
. .w~en th~ Brand metho~ cannot be eJ:?ployed, or, as rarely happens, 
it 1s meffcct1ve and there is present a high fever with decided nervous 
symptoms, internal :intipyretics are ~llow;ible if properly administered. 
'l'be safest among them is phenacetin, of which 5 grains (0.324) may 
be g iven at a dose (preferably about 3 P. M.), and rcpcatc<l after four 
hours should the first <lose fail of the desired effect. Acetanilid is more 
effective than phenacetin, but is _not q.uitc so free from injurious action 
as tbe latter. It may be prescribed m doses of 2 to 4 grains (0.129-
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0.2.59), to be followed by a second dose of equal size in four hours if 
necessary. The heart is alwa.ys to be guarded by the use of stimulants 
when internal antipyretics are exhibited. 

(6) Intestinal antiseptics are much used to destroy the bacillus of 
Eberth or to counteract the ill effects of its toxins. Unquestionably 
they meet neither of these leading indications1 but they a.re callccl for 
in an affection in which extensive intest inal ulceration and modernte 
tympauites are usual manifestations. The bowel antiseptic which I 
have employed quite extensively, and with uniformly good results1 is 
salol, this drug being broken in the intestinal canal into carbolic and 

!~~~ch!~~ ~~~~s,ina:y bhe~~~s.C<t~;~~c cZ~s~oi~t~o~~n3g g~~~~eso(~~~ 296-~~it~~, 
every three hours, preferably administered in capsule. -Wit,b it I usu
ally combine quinin in doses of 1 to 2 grains (0.0G48-0.129G) each. 
Henry speaks strongly in favor of thymol, which he prescribes in pill or 
capsule (gr. iiss-0. 1620) every three or four hours. I have employed 
this agent recently, and with gratifying results, in a. few cases in which 
debility wa.s a prominent feature. 

Lactoplw1in (gr. vij-xv-0.4536-0.9720 per dose), in starch capsules, 
up to lt drams (6.0) daily, according to the indications, is highly rec
ommended (Jaksch). Carbolic acid, iodin, and other antiseptic agents 
have their advocates, but my own experience with them has been too 
limited to warrant an expression of opinion as to their value in this 
disease. 

'l'u.rpentine fulfils in some cases a leadi ng indication. When the 
tongue is dry an<l brown, the abdomen distended, the general prostra
tion marked, and often muttering delirium present-symptoms of the 
typhoid state-the use of this agent, together with alcoholics, consti
tutes the best mo<le of treatment. 1'urpentine is best given in a capsule 
in the form of white turpentine-dose, 3 to 5 grains (0.1944-0.3240) 
every three hours. Its routine admin istration, however, is to be un
qualifiedly condemned. 

(7) Curative Inoculations with Cultures of Serum.-The brilliant results 
obtained from the use of anti toxic serum in diphtheria and Cf'rtain otber 
affections have led to attempts at curative inoculations in typhoid fever. 
1'hough their specific virtue is yet to be <lemonstr11ted, it is deemed 
proper to state the results which have been obta.ined as concisely as pos
sible. E . Frankel and ~fanchot have treated 57 cases of typhoid fever 
with a sterilized liquid <leri\·ed from a cu lture of the bacillus of Eberth 
in thymus bouillon and heated to H0° l!'. (60° C). Of this, t c.cm. was 
injected deeply into the gluteal region. No reaction followed the first 
injection . 'fhc next day 1 c.cm. was introduced into tbe other buttock. 
Thi s produced an elevation of temperature with chilliness, followed in 
three or four hours by decided sinking of the tcmpera.ture. 'r!lC fever, 
however, rose again if the injections were now omitted. :\Ioreover, 
when tbe latter were continued at intervals of two days in a.ugmenting 
doses (1 c.cm. each day), the fever assumed the remittent type and dis
appeared altogether after a few days. The splcnic enlargement and 
roseate spots, however, persisted . 

Rumpf, following the methods of Fri:iukel as to preparation and ad
ministration, treated 30 cases o( enteric fover with cultures of the bacil-
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Ius pyocya.ncus, with like results. F. Kra.u~ and Bushwell, after treat
ing 12 cases with the sterilized pyocyaneus bouillon, however, concluded 
that this method po:i.sessecl no specific curati\'C valu e. 

rive~"r~~1:~ ~~\~\,~,~~~:1~!r~~~:~. :b~1tu~::;t 0~r~~:e: ';1i:~id~J0:~-;,~1:.\1:g :~ 
temperature the general course of the disease was not p~rccpt1bly moch
fied. i\Iore recently. Klemperer and Levy bnve obta111ed the blood
serum from doO"S (a.fter inoculatin(I' them with bouillon-cultures of 
typhoid bacilli), ~lnd found it to be ~apable of ir?nrnn~zing s~scept~bl.e 
anima)f;, as the guinea-pig, etc., against the act10n of typhoid bac1ll1, 
and also of curing them when infected. This treatment was employed 
in 5 cases of human typhoid. all of which pursued a. mild course. 

Quite recently ])feiffcr and Kolle have shown the yrcsencc of a. ba..c
tericidal substa nce in the scrum of coterie-fever patients, as well as rn 
that of certain immunized animals. but the resu lt of their important 
researches bas furni shed a means of diagnosis of the disease rather than 
a specific means of cure (vide Diagnosis). 

{8) Treatment of Individual Symptoms and Complieations.-Jleadac/ie. 
-Early in typhoid the headache demands relief. Absolute rest and 
cold to the head frequent!.'' suffice. Depressant analgesics are to be 
twoided so far as may be, though it sometimes becomes necessary to 
resort to them. At such times those least objectionable arc to be selected. 
1 h:we found that a. mixture containing sodium bromid (gr. x to xv 
-0.6480 to 0.9720) and the deodorized tincture of opium (miij to v-
0. UJ98 to 0 . 33~0) in each dose, gi,'en a.t inte.rrnls of three or four hours, 
exercises a. striking palliative influence. In occasionaJ instances the 
above mixture fails. and then phenacetin (gr. ij to iij-O.J296 to 
0.1944) may be substituted for the opium in the same combination or 
scpa.rately in capsule. 

Jnsonmia.-Thc cold baths or other measures calculated to relieve 
the headache often procure for the patient refreshing sleep. It is im
portant not to allow him to go too long without sleep, since this tends 
to the de"elopment of a pronounced "typhoid state" an cl its concomi
tants. When the agents recommended for the headache fail, I employ 
morphin hypodermically in small doses (gr. TI:- to i-0.004 to 0.008) 
during the eveni ng hours, with excellent results, and have yet to wit
ness the unpleasa.nt. after-effects or the unfavorable influence upon the 
se<'retions that ha.ve been de~cribed by some authors. Codcin, su lfonal , 
and, more recently, chloralarn i<l , h~we pro\'ecl useful. 

hav~':!~.:~~l~~e:r~:~e u~:r~~;0tl~~ r~t:s::ti~~~ttl~~ 11a;~~r:~~I~~ 1~~~~:~~<~:~r~ 
culatory collapse in two instances. · 

Delfriztm.-8ince the introduction of the Brand method delirium 
rarely calls for special medication. I ha,·e obsen·ed, in common "ith 
others, partic:ularly during the a1hanced stages, tl1at in cases in "bi ch 
the cirt:uhttion was feeble and .in which typhornania was a prominent 
feature, the administration of st imulants with a free hand completely 
dispelled the nervous phenomena. lf nlcohol fails, ether (mx-0.666-
at a dose) may be given hyJ:>o<lerm1cally, :i.nd repented in one or two 
hours if necessary. 'J'o combine with the arterial some nervous ~timu
lant (musk, \':tlcrian, etc.) \1 ill be found ~eniceable, particularly in cases 
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in which the delirium assumes an hysteric type. Of special value in 
meeting this symptom arc the bromids, hyoscyamus, the persistent use 
of ice to the head, and the other agents suggested for the headache and 
insomnia. 

lromiling is rarely troublesome. Its chief cause is the irritation of 
the gastric mucosa, which may be caused by improper diet or medica
tion. The best measure for the relief of this symptom, after the 
rcmorn.l of the cause, is the use of ice, taken in small pieces and swal
lowed. If vomiting occur during the period of development, minute 
doses of calomel, combined with sodium bicarbonate, may be pre
scribed with good effect. If it occur cluriug the fastigium, the amount 
of milk taken should be reduced by one half, peptonizcd, and then 
diluted, preferably with lime-water. If the patient experience a strong 
aversion to milk, it must be suspended temporarily and liquid beef
peptonoids or broths substituted. Dry champagne ma.y be administered 
simultaneously. Excessi\•e irritability of the stomach calls for perfect 
rest of the organ for a period of not less than twenty-four hours, the 
p11tient being meanwhile supported by rectal alimentation and subcu
taneous medication . 

.Diarrliea more than any other single symptom claims special atten
tion. Two to four movements daily do not constitute diarrhea and do 
not demand treatment, but if this number of stools be exceeded, the 
condition should receive consideration. It may be caused by overfeed
ing or by improper food-as shown by the stools, as a rule-in which 
case regulation of the diet is curative. It is often due to ulcerated and 
catarrhal lesions of the intestines, and particularly the large bowel, and in 
such cases requires medical interference. Unquestionabl.v, the use of 
proper intestinal antiseptics and such as possess the property of insolu
bility to a high degree is most valuable. Astringents may be combined 
with the la,tter or given sepamtely. The subjoined formuhe have 
yielded better results in my own hands than numerous others which 
have been tried : 

Or, 

Or, 

iy. Bismuth. salicylat., 3ij (8.0); 
Betanapbtol, 3j (4.0). 

i\I. et ft. capsulre No. xxiv. 
Sig. One to be taken every three hours. 

JY. Salo!., 3j (4.0); 
Bismuth. subgallat., 5ij (8.0). 

l\[. et ft. capsulre No. xxiv. 
Sig. One every two or three hours. 

iy. l'Iumbi acetat., gr. xxiv (1.5,i5); 
Ext. opii, gr. iss-ij (0.007-0.1296). 

M. et ft. pi!. No. xij. 
Sig. One every three or four hours, as required. 

'l1hc last formula. ma.y be administered in the form of a suppository, 
both ingredients being doubled in quantity. · 

Late in typhoid fever, when the ulcers are fully developed, opium is 
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the rem edy par excellence, si nce it tends to arrest the peri ~taltic act~on 
which keeps up the diarrhea. and fayors the spread of the mflammat1on 
to the peritoneum. I ha.ve rtcently observed .brilliant ~·esul~s frow the 
use of rectal inj ections of an astringent sol~tion (t.a.nn.1c ac.1d 1-2 per 
cent.), alternated with an antiseptic solution (s:.ilicy lic acid 1-2 per 
cent.), each given once daily at intervals of tw~lve hours. . . 

Const~Jatiun, which is often present, and particularly until the mid
dle of the second week, is to be reli eved by simpl e enemata of soa psuds 
e'·ery second day. Calom el may be used in the early stage of dynamic 
cases. Its employment in this manner may be fo1lowcd by symptoms 
of a. milder type than arc ordinari ly encountered. If constipa.tion ex ists 
dur ing the third week, accompanied by an oscillat ing temperature-curve, 
as rarely occurs, saline laxat ives in small but repeated doses may cut 
short the attack. 

Tympanites.-Tbis is sometimes a most distressing symptom, and is 
often associated with marked diarrhea. 'J1hc claim has been made that 
if turpentine be administered in suitable closes throughout, both tym
panitcs and diarrhea are controlled . Turpentine is a good remedy, but 
only when certain indi cations ex ist (vide supra), and it is without the 
power to influence the general course of the affection. As a remedy 
for tympanites it is excellent and richly deserves a. trial. Wh en em
ployed for this symptom alone I prefer to apply it in the form of stupes 
over the a.bclomen, although when, as is frequ entl.v th e case, the gases 
occupy chiefly the large bowel , turpentine enema.ta should be g iven, and, 
these fai ling, a long rectal tube should be passed. 

The mcteorism is often increased by the milk tak en, and a change 
of foo<l from the latter to l iquid peptonoids, meat-juices, and albumin
water cures some and helps others. 

H emorrhages from the bowels, however sl ight, demand prompt and 
close attention, and complete rest must be secured immed iately. The 
bowel-movem ent$, if the hemorrhage bas been cop ious, must be allowed 
to pass into the clra.w-shect. Th e ice-bag (suspended if possibl e) should 
he applied to the r ig ht iliac region, and ice freely g iven by the mouth. 
Opium, to control peristalsis, is our chief relian ce among medici nal sub
stances. It should be administered in small doses at freq uent intrrrnls 
and, by preference, hypodermi cally. It may be combined with full 
doses of the acetate of lead to arrest the bowel-movements. Cases in 
which s li gh~ oo~ing.a.pp.ears from time. t~ tin~c a.re best control1 ed by the 
latter .combma.t1?n. m pill form . In similar mstances turpentine is (1uite 
efficacious, and 1t 1s also warmly recommended for cop ious hcmonhages 
by many authors. Ergotin may be used (hypodermi call,v. to be r epeated 
every hour) in severe bleedings. The amount of food should be " reatly 
restricted for about twelve hours. 

0 

P eritonitis.-\Vben this complication is due to perforation of the in
testine th e patient in almost every instance pa1:'ses {1uickly beyond hope, 
thoug? rc.covcry <lo~s. rarcl.y ~a,ke pl~ce when nature, with or without 
th e a1.cl of the phy~1cia.n , !units t~e mflamm a.t ion by the formation of 
~dbes1on s. Morphm sh?ulcl be given hypodermi cally to r eli eve suffcr
rn~, a~d the lapa~otom1st should be called immedia.tely. Opera tion 
offers little hope of cure, on account of the previous unfavorable local 
and general condition, but with the progress of convalescence the 
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chances of rPcovcry from this accident improve. Peritonitis due to 
direct extension of the infectious inflammation of the bowel without 
perforation often admits of successful treatment. lJnle:--s perforation be 
suspected the physician is justified in admini~tcring ~:dine purgati,·cs, 
at the same time controlling pain by means of small do~cs of morphin, 
which is without harmful effects, sa,·c that it somc,,hat <lelays the 
l'CCO\'Cry. 

Pnenmonia.-Bronclto-pneumonia was formerly (under the o\1l rli
gimc) the most frequent pulmonary complication, and is to be trci1te<l in 
the manner indicated in the section on this affection. 

Lobar Pnewmmia.-Tbc treatment of that form of pneumonia which 
occurs in the ad,·anced i:;tage of typhoid will be considered hereafter 
(t•icle Rccondary Pneumonia). That variety of lobar pneumonia which 
rarely inaugurates t)·phoid requires the same treatment, until the true 
typhoid symptoms a.rise, as a.dynamic forms of lobar pneumonia. (vide 
p. 154). 

The liypostati<' t·on,qestion of the bases of the lungs due to cardiac 
weakne~s and the decubitus of the patient is to be met by heart-stimu
lants and by chanµ:ing the position of the patient. 

Broncliitis.-Xo special measures are neccs~ary when the bronchitis 
is confinefl to the larµ:er tubes, as in typical cases, while, if scYere and 
cliffu!'ie, it~ ma.1rngement is identical with that of broncho-pncumonia, to 
which it leads. 

Lal'yngitis.-For this condition, which rarely develops in t~·phoid 
fe\'er, counter-irritation should be tried, and if tbi::; brinµ:s no relief a 
small blister ma)' be applied below the angle of tho juw on either i-idc. 
For edema. of the larynx scarification and the inhalation of simple or 
medicated steam arc measures to be used. 'l'hen, should suffocation be
come imminent, tracheotomy should be performed without delay. 

Be11-sores.-i1he preventive measures ha.re already been coni-idrred, 
hut the smallest bed-sore demands active treatment. It is to be kept 
clean by means of a. weak solution of some anti~eptic, and may then be 
dusteJ. with a powder composed of equal parts of boric acid, calomrl, 
and bismuth i if sluggish, with a powder made up of aristol and io<lo
form. I ha\'C found ungucntum balsa.mi pCrn\·iani (1 : :30) to be a. valu
able remedy in bed-sores. Rhould the edges of the ulcer become under
mined, a llrainage-tubc is sometimes necessary. 

Tlu·o11lboffi8 of the femoral vein is best treated by elcrn.ting the part 
and keeping it at perfect reF;t. Tlie following ointment may also be 
applied along the course of the vessel : 

JY. r ng. icbtbyol., 
Lanolin, <iri. 3ij (8.0); 
Ung. bclladonnao, q. s. ad :5j (32.0). 

Sig. Apply three times daily. 

After the swelling has subsided an elastic stocking should be worn for a 
couple of month8. 

(D) Management of Convalescence.-Somc of the points connected with 
this subject have already been discussed (diet, limrfo» gettin.l/ up, etc.). 
I rna.y ad!l that should a recnulescence occur the patient should he kept 
at rest in the recumbent posture and a return made to the liquid forms 

' 
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of food. Often a moderate laxative sencs a. good purpose, particularly 
jf an indi:;crction in diet have Ueen committed. The ulcer:.; may not he 
healed, though the temperature may ha..vc been normal for a wcc'k or ~en 
davs ~ hence tlw patient should not be allowed to ~tir about for a period 
or'two weeks rtfter the temperature has returned to tbc normal. At fir:;t 
his movements !o>hould be slow; he may soon, howevrr, he allowed to 
exercise ~cntly in the open ~ir during :"'casons of fornrablc weatLcr. 
::\Jcntal excitement is to he avoided, since 1t m:iy produce a rccrnclescence 
of fe,·cr. Occasionally1 during convalescence the diarrhea persists, being 
d11(' to colonic ulceration, and is best treated b,v restricting the diet to 
mi lk nnd other light . fo.r1~1s of albuminous food. 'l'he patient must be 
confined to bed. l\ led1c111al treatment b,r the oxid of zinc internally 
and the u::.c of astringent and antiseptic rectal injections. as before in<li
catcd, usually f)l'OH'S successful. Uonstipation may be a troublesome 
symptom in convalei:::ccncc, and is hcst relieved hy i-implc cnemata. ).Jo~t 
pa.ticnti; require tonics. We should bep;in \\ ith a vegetable salt of iron 
in combination with a simple bitter (suc·h as the infu!-lion of gentian), 
and later an inorganic snit of iron, with quinin ancl stryc:hnin, may be 
resorted to. If there be a predisposition to tuberculm:;is, cod-liver oil 
and crcasotc sl1ould he gi\•cn for a perio1l of two or three months. He
lapses arc to be tre:1tcd as primary attacks1 and recurrences in the same 
manner. 

MOUNTAIN F EVER. 

The term "mountain fever" should be re~arded as applicable on ly 
to that condition '1 hi ch develops shortly after ascent to a \'ery high alti
hale. There is no definite patholo,r;u nor ctiolo.r;,11, but the symptoms are 
attributnblo to tho effects of a rarefled air upon the organic functions 
(respiration, circulntion, etc.). 

rl'he symptoms arc a. much quickened pulse, urgent dyspnea, head
ache, \'ertigo, and a.t times nausea. and vom iting. 'J1!1erc ir.; a subfcbrile 
mo,·ement, the temperature touching 100° or e\·en 101° F. (38 .3° C.). 
Tbir:;t is present and the appetite i~ lost. Malaise and a. sense of ex
ham.;tion on attempting exertion are expNienced. J [cmoptysis has been 
noted, but rarel.v. The effect upon the human cconom~· of high nltitude 
varies with the extent of the differences in indiYidual re~ene nerve-force. 
HcRt and acclimatization will almost im·ariablv re!-lton .. ' healthv function. 

Different C'linicnl obRerYers h;ne dcpicti:-d 'as mountain fc~·er various 
forms of' illne~s ''hi ch might ha\'C been as propcrl~· referred to other 
well-re<'ognized cfo·~ases, e~peciall~7 t.1111l1oirl ft•iin-. 'l1 he lesion:.. of typhoid 
fr,·er were present Ill two 111stances that were nccropsicd. Curtin, how-

r~·l~::·;. ~~~l:l::~11~~11;~:~ 1 ~~l\:,~:t~~:ot~e 0r~:-~~~~~n t~;~at\~;~l ~:;1t(~tt~<T~11~~;11:1t~~ 
the clinical peculiarities of the acute infectious d1sea~es. 
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TYPHUS FEVER. 
(Sliip:fet·o·. Ctrmp:l'eter, Jttil-fet:er, etc.} 

Definition.-... \.n acute contagious disease of unknO\\ n i;;pecific eti
oloµ:,\~. I t is cba ractcrize<l frequently by an abrupt i1wasion, ancl is 
marked by rigor. high fovcr, early nenouR symptoms of ~reat promi
nence, a. maculo-pctechial eruption appear ing between tlie th ird and 
fifth days, and a te rmina,tion by crisis. 

Historic Note.-This affel'tion has been k11own from tinw im
memorial. 111 JT.19 the name i!Jpl1us, which is a,t p rl'srnt univer::ally 
em ployed, was p; i,·cn to it by Sauvagcs. In prcRanitary times it prc
\'ailcd extensively in ep idemic a.nd endemic forms, particula rly in lrc
land and HuRsia, anti :dso, th ough less f'requcntl .y, ill tbc scnpor t towns 
of our own country. It con5titu.ted one of the cbi cf plagues of' the olden 
tim es, if not the chiefr!'t, arul its dcrnstations among the armies were 
more destructi,·c of human life than even war itself. 

In 181:! typhus fo\•er first appeared in America in the New England 
States. lts rava~cs di<l not cease until e,·ery Eastern ::5tatc ba!l been 
Yisited by the plague, when it totally disappeared. In 183G it reappcal'e<l 
in l'hiladelphia in ,·indent form and with deadly effect. It was at this 
period that Gerhar1l began his careful stud ies, whic:h resulted in the 
separation of typhus from typhoid. During the last half ccutury com
paratively fe,, instances of typhus ba,·e been met with in this country, 
though it :still a.ppcars constantly in certain <1uartcr::;, a.broad (Great 
Brit<tiu. the eastern portion of Germany, Poland, Hussia, and some parts 
of Routhern Europe). All isolated cases and small groups of cases that 
ha,·e been ob:-cned in Ye ry recent times here h:l\'e been proper1.v attrib
uted to importations from other countries, and ch iefl y from lrcland. 
Since the epidemic in 1836 the disease has not ga.ine<l a foothold on our 
shores. although in the early part of 1893 it appeared in New York City, 
and 150 cases resulted. 

Pathology.-'l1he various viscera present no charactc ri ~t i c les ion s. 
After death the eruption continues to be visible, and oftC'n large ecchy
mosc::. are obscn·able on the dependent parts of the botl,v. 

Certain organs may present pathologic appearances. but they are 
not con!-itan t and are the result of t he secondar v infection "hi ch the 
typhus i1nitcs. 'l'h e serous membranes-the periCardium in particular, 
and at times the gastro-intestinal mucosa-arc the scat of ecchyrnoses. 
Th ere is hyperplasia of the lymph-follicles, but no subsequent ulcera
tion. H emorrhagic extravasation may a lso occur into the muscles, the 
latter being <lark t1111l often showing hyaline an<! ~ranular cha.nge:-0;; the 
l1eart-11mscle is especially a pt to undergo a granular degeneration. The 
spl1't'1l i:; con~i<lerably enlarged, soft (eYen difllucnt at times), and of a 
dark (frequently hluisb) red color. The liver is somewhat swollen a.n{l 
may be Roftene1l, while the lcidne.IJS not rarely manifest the changes 
belonging to nephritis . In other instances the,Y arc merely congested. 
In the lungs are found a var iety of lesions peculiar to different compli
cat ing conditions (bronchitis, lobu lar pn eumon ia., lobar pneumonia, pul
monary congestion with or without edema), and occasionally pleurisy 
(sero-fibrinou:-1 or purulent) may be present. lY'ervous lesion.~ arc con
spicuous by their absence. An effusion, either serous or sero.Jicmor-
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rhagic, into the subaracbnoid space an<l the \'cntric1cs may ~e noted, 
and quite commonly there is cerebral c:on,qcstion. In rare mstances 
there m:ty be a meningitis. The blood-changl's are marked, th~. col~r 
being dark, tLe fluidity much increased, "bile ~he coagulab1lity is 
greatly diminishc<l; and the inti ma of the aorta 1s frequently bloo<l
staincd. 

Etiology.-The direct cause or special micro-organism counectcd 
with the typhus contagion has no_t, as yet,. bee~ isolat~d, no.twithstau<l
infT the fact tba.t the morpholo<nc and b1oloo-1c studies of the blood 
obtained by Brannan and Uhecs~an from the finger-tips of six patients 

·during the mil<l epidemic of typhus in 1890 showed the. presence of. a 
bacillus that prO\'Cd pathogenic for rabbits, gurnea-p1gs, and. white 
ruicc.1 Lewaschcw 2 has also detected in the blood of typhus pat1cnt.s a 
distinctive micro-orf1anism. Further observations, however, with a new 
tO showing the con~tant presence of these micro-organisms in typhus 
fever, are necessary to demonstrate that they a.re the specific cause of 
the <lisease. 

It is a known fact. ne,·erthclcss. that when typhus arises in a locality 
in which it \\aS previously unknown, it is depcn<lcnt upon a transference 
of the typhus virus from without, and does not arise spontaneously; 
this cannot be too strongly cmphasize<l. The different modes of con
ve!Jance of this poison from one place to another are not known posi
tirnly, but we can Uc confident that its source is in a preceding case, 
an<l that it may lea.\·c the body in the expired air, in the ep ith el ial 
scales thrown off, and in other excretory or secretory products of the 
body. The poison is apt to be transmitted by contagion from the 
patient to others "ho approach him; and there is convincing proof that 
it ma.y be transferred by means of fomites (wen.ring apparel, articles of 
furniture, etc.). What its precise gatewa!J into the body is we do not 
definitely know, except that it is more likely to enter through the 
respiratory tract (by inhalation) than through the alimentary canal. 

Predisposing Ca.uses.-Thc influence of insanitar!J SW"l"Otmclings 
upon. the spread of this affection is positive an<l vital. Among sp~cial 
con<l1tions may be mentioneil filth, poverty, famine. and o\·crc:rowd1ng, 
an<l b('re it may be inferred that typhus is a disease of the lower classes. 
Broadly speaking, any condition of the system in which the natural 
vitalitv anJ rcsi~tance to bacterial inrnsion a.re lowered increases sus
ceptibility to the disease, and among additional influence:; which possess 
consi.dcrablc etiologic influence are O\'Crwork, intemperance, depressing 
emotions. etc . 

. Aye has no ~lircct influence. Obviously, however. the young an<l. 
m1ddle-agcd furn1!::ih a. preponderant proportion of cases, owing to the 
fac~ that th?y arc more liable t~ ~xp~surc to the virus than <luring other 
pcri~ds ofl1fc. Se.i: has.no poii1t1ve influence, an<l the season plays only 
a mmor pa.rt. Ep11lem1cs ma.y, however, occur rather more often in 
'~'inter than in the other .seasons, since the homes of the pauper popnla.
tion arc not so well ventila.tcd, and hence a.re less cleanly in winter than 
during; the rest of the yenr. 

Clinical History.- Incubation.-This lasts from nine to twelve 
1 ~ l n111ml of Ille Unirer.'lld Jledical &iences, 1893, p. 60, :-cction 11. 
2 lbid., p.lil , ~ction LL 
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days. 'l'here may be proclromal s.~·mptoms during the concluding days 
(one, two. or more of this period), such as anorexia, general malaise, 
etc .. but in mo!'it instances inN1sion is sudden. 

Pre-eruptive Stage.-'rhe early s.rmptoms are either a series of chills 
or one severe rig-or. accompanied by ,·ertigo, tinnitu , hca<lachc, muscu
lar pains. profounil prostration, and fever. The temperature quickly 
ascends to n hig_h Ie,·cl, reaching 104° or 105° :F. (40° or -l0.5° C.) 
as early as the secon1l or thinl day. The fever is continuous in type, 
an<l in severe cases a serious systemic condition may of'tcn be dcvC'loped. 
The pulse is accelerated proportionately to the temperature and i~ of 
goo<l volume. Bronchitis may be present, the appetite is lost1 and the 

~~~1;~e'. 5 ~~~1~;i~\:~~ ~~~itl1~s,11a~~ic~.aj;e~J~,~~sJ~-1~~;i\~c1~~a:~~n~p~Z1:~rs '1~~: 
urine is often scanty, its specific gravity is in creased, and it ma.)' conta.in 
a trace of albumin. rl'he cheeks a.re flushed an1l the e\~es are injected . 

..1.Yl'rl·ous ~.11mptom.O?. appear earl_Y-in the worst cases ~1t the \'Cr)' onset 
- and are quite pronounced. At first there may be either mi1d or 
active delirium. but ~oon there is stupor or e\·en actual eouw, and the 
face takes on a dull, stupi<l look. With few exceptions the spleen on 
})alpation is found to be enlarged. 

Eruptive Stage.-Bctween the third and fifth <lavs of the inrn.!!ion 
the ellaracterilltic eruption appears with(Juf an accmn°panyin.9 decline in 
tlte temperature. The rash comes out first upon the trunk, chest, and 
abdomen, extending thence over the rest of the skin-surface of tl1e body, 
but, strangely enough, often sparing the face. The crimson-red macuhe 
arc chanµ-Nl in two or three days to a darker hue. hccoming hemor
rhagic (petechia~). and when coa lescence occurs we ha.vc the spotted 
effect that has cau;":c<l the 1rnmc of $(pfJtteclfei1er to be gi\·en to it. This 
name is also given to cercbro-spinal meningitis, in which the emption , 
though it rcscrnOlcs that in typl1us fe\·er, does not apprar n.t any gh·cn 
time and is extremely inconstant. Not all of the rnacu lte are converted, 
but some may remain as rose·spots, and these ilisappe:n when prci<.secl 
upon, while the petechi~-e do not. It is chiefly in the milder grades of 
t.\·phus that the roRe-spots fail to become peteehial (1•ide h~fra). The 
skin-surface between the spots is sometime8 diffusely hyperemic, 
and the eruption is u"uall.'· rather abundant, thou7h in well-authenti
cated cases it La~ been :;;ca11ty or eYen wholly mis!'ing. l~nlike many 
other erupti\·e diReascs in the stage of ernption, the i::ymptoms of typhus 

~~'~:1~~~~u~1~~;~~t~7i~~;~~c'!f~;~e ri;~;hl~~a\ ~1~r! ~~~-c(·1 1~~~csC. /'~~~ ~~·~n~ 
higher. \\ith i;.Jight nocturnal remi!:'sions. The puJ<::;c brcom('s quite 
rapid (120-HO or more), feeble, and po'8ibly irregular (often dicrotic), 
and the rc~pirations increa~e markedly in freqnC'ncy. At this time 
seYerc hronchitis, leading to bnmcho-pne1u11011ia, is apt to occur as a. 
complication. The tongue is brown, fissun .. •jl. tremu lou!-1, and occasion
ally black arnl rolled up, without power to protrutlc from the mouth. 
Sorrlcs form on the tcctl1 a.tHl lips. Th e urine is scanty, hi~h-colorcd, 
and often albuminous, ancl there ma.y be retention from paralysis of' the 
blail<ler. 

The nervous disturbance is intense, and ma.y ta kc thC' form of typho
mania, leading to complete coma or maniacal <lelirium. 'l1110 patient 
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often lies with eyes open, staring into space. yet unconscious and in the 
condition known as coma-tiigil. The motor nenes show derangement 
(tremors, subsultus tcnclinum, etc.). and carphologia. (picking at the bed
clothes) is n common symptom. The decubitus is dorsal. as a rule; the 
flushed cheeks graduai'ly become dusky, the face exp ressionless, and the 
pupils often contracted. 'The prostration reaches an extreme degree, 
and absolute exhaustion often terminates life. 

As a rule, in favorable cases the end of the febrile period comes by 
crisis between the fourteenth and seventeenth days of the disease, and 
the temperature drops in the course of twcnty-fOur or thirty-six hours 
to normal. Immediately preceding the crisis there is generally a great 
and sudden rise of the temperature ( pe1·tm·batio tritica), anrl the dec1ine 
may be interrupted by slight irregularities or fresh exacerbations. The 
occurrence of the crisis is marked by rapid improvement in the symp
toms in general. The stupor suddenly gives place to a clear mind 
(sometimes following a profound sleep), the eruption fades quickly, the 
facial pheuomcmi disappear in inverse order of their appearance. and 
the general strength is rapidl y reCOYered. 

Leading Symptoms and Complications.-Course of the Fever.-Al
though the temperature, as stated aboYe, rises rapidly on the first day 
of tbe illness, it should be added that the highest grade is usually 
reached as late as the fifth or sixth day. Maximum temperatures of 
105°, 106°, or even 107° F. (40.5°-41.6° C.) are common. Ilyperpy
rexia usually heralds a fatal termination, the temperature mounting to 
108°, 109° F. U2.7° C.), or higher, though in light cases the acme may 
not exceed 103° F . (39.4° C.). During the height of the affection the 
temperatu re pursues the continued type (slight rnorninµ; remi~~ i o ns), 
with moderate oscilla,tions, till the occurrence of' the crisis which has 
been described. The fall of temperature may occasionally be more 
~~~1~l~~~~ 11~han before indicated, though this is a. comparatively rare phe-

'l'h c lungs freq uently present comp.Iications (i·ide Pathology), among 
which the most common arc bronch1ti~, broncho-pncumonia, and hy
postatic congestion. Broncho-pneurnonia. is especially <langerous, its 
deYclopment often preceding a. fatal termination, and it may lead to 
pulmonary ga ngrene. If the gangrenous. consolidated areaS connect 
\\ ith the pleura1 empyerna. commonly results. Rcro-fibrinous pleurisy 
also rna.y occur as a secondary event, as may lobar pneumonia, and to 
r?CO,!! ni zc the. latter the local physical s igns mm:;t be fully nppreciated, 
since the ra t10nal symptoms are feebly cxprc~scd. 

'l'he heart in typLus continues to grow progressively we3ker until , in 
~1any cases1 a fatal i8su~ is reached. _'This is rnanifo~t<'d by the change 
m the character of the first sound, '"h1ch becomes more and more indis
tinct ns the case p~·ogre~~es, A systolic murmur (probably of hemic 
origin) may be audible at the apex. 

Tli e nervous .phenom~na have been s uffi ci cnt~y d.ctailed. 1'Ie11in,r;itis 
has been met with, but 1s very rare as a. compl1cat1on. RC'fcrence has 
been made to the occurrence of the ordinary febrile alburninnria in this 
disease, nncl it remai ns to b? pointed out that lienrnrrlwyit· nephriti.'1 
very rarely intcncne.!l,. Dunng the febrile period the uric acid and 
urea increase in lfUantity, "bile the cblorids decrease. 
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The digestive tract r:nely presents distressing symptoms and compli
cations. Hematemcsis is most common, and eancrwn oris has been 
noted occasionally. Cases in which the mouth docs not recci\'C proper 
care are apt to develop parotitis, which often pai;:scs on to suppuration, 
and 8eptie processes, causing abscesses in different parts of the body 
(joints, subcutaneous tissue, etc.), ma.y arise as complicating events . 

.Among the sequehe, ncuritis, followed by paralyses, dcsen•cs first 
place, and ,qangrene of the remote extremities (toes, fingers, etc.) has 
also been observed. 

'l'he general course and duration of typhus arc ntriable. 'There is a. 
111ilcl ljjpe whose course is run in from seven to ten days, and in such the 
crisis occurs soon af'tcr the appearance of the eruption , wh ich mtty 11ot 
proceed to the petechial stage. In this type the development of serious 
symptoms or grnre complications is the exception. A mal(qnant type, 
howeYer, also occurs (typlius .'Jicleran.'J), and this often proves fatal before 
the time for the apprarance of the rash. 

Some epidemics are characterized by the relative frequency of light 
forms, and others by the severer types of the disease. 

Diagnosis.-On the known presence of an epidemic with speci01l 
causati\·e factors (unhygienic surroundings, exposure to the poison. etc.), 
and with the course a.nd characteristic symptoms, the diagnosis of typhus 
fe\•er can be made. Of special value is the eruption-its time of appear
ance (third to fifth day), mode of distributiou, pctechial character. and 
peculiar behavior under pressure. The recognitio n of lighter types, on 
the one hand. a.nd malignant, on the other, is not possible from the 
symptoms alone, but it is so from the light afforded by a definite know
ledge of the exif.ltence of an epidemic in the vicinity. 

Differential Diagnosis.-T,1jphoid.fever is distinguiRhecl from this affec
tion by (a) its gradual onset. unaccompanied by severe rigor; (b) the 
relatively diminisl.ic<l violence ancl tht• later development of the nervous 
symptoms; (e) the less intense lumbo-muscular pain~; (rl) the less abun
dant eruption, which is 11on-petechial ~rnd appears Oil the SC\'Cnth 01· 

eighth day; and (e) the grndual conrnle~ucnC'c . 
flt•n'bto-.'(pi1wl menin_qiti.'1 ma.v be distiu_2uishctl by a more intense 

headache, by retraction of the head. h,vpercstbesia, intolerance of sounds, 
photophobia, pal"iies of the eye-muscles (~trabismus), iL greater tendency 
to conrnlsions. a1Hl. finall.v, by both the abs.ence of the typhu8 eruption 
and the countenanee absolu tely devoid of exprrssion. 

[/rl'lliia i ... ex('lucled by the absence of the previow:~ histor.Y \\ hich it 
always gi\•cs (headache, \'Omiting, and diarrhea. extending O\"CI' a rnria
ble period of time), by the presence in typhus of high temperature :tnd 
a petechitd eruption, and by the absence of edema of the extremities 
and face. Characteristic urinary pLenomeu:t are associated in uremia, 
and it must not be forgotten that among tbe rarer compli cations of 
typhus is a('ufe ltemordw,qic nephn'ti.s. 

In pnt1w10nia the mode of onset is not unlike that of typhus, hut 
the early development of the local physical signs. thr :tbsencc of' the 
typhus eruption, and the non-epidemic appca.rance of' the disen:.;e are 
points which serve to dist inguish the former from the latter disease. 

Relapses are among th e rarest of clinical cvent1:1, aml one attack, as 
a rule, bestows immunity for life. 
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Prognosis.-'I'o arriYe at a correct 1n·o~11o:sis it is nccrssary_to con
sider (l) the degree of sererity of the particular type from which the 
patie.nt is suffering, (2) the number and character of the complicatmg 
conditions prcRcnt, or likcl_v to occur if' the ci~~c be o.f a. s?verc grade, 
and (:3) any peculiar circumstances connected with the 1ucl1ndual, .amon~ 
'\ liicL his food-supply and his sanitary surroundings are de~ervmg of 
chief mention. In genera.I terms, typhus fever is a gram disease, but 
its frequency of occurrence, and also its vimlencc, have been markedly 
reduced in consequence of better sanitation. rJ1l1c mortali~.v-rate has 
been, duri ng the last half century, lowered immensely, and is between 
10 anU 20 per cent. at tbc present d~y. . . 

Treatment.-'J'his need not be discussed at lcngth1 smce 1t em
braces, in the main, tbc sa.me principles that were C\•olvetl in the treat
ment of typboid fever. 

Prophyiaxis demands tltorou.r;lt disinfection and absolute isolation. A 
special hospital for contagious disea~es is always to be preferred to the 
best accommodations obtainable in pri\1ate families. \\'hen, ho,,e,·er, 
patients caunot be tran:sfcrred to special hospital wards and must be 
treated in private houses, the sick-room must be kept clean, well-,·en
tilated, and at a temperature ranging from G0° to 65° F. (15.5° to 
18.3° C.). :No one other than the doctor and nurse should be allowed 
to occupy or C\'en enter the room. 'l'he thorough di!'.infcction already 
described under ~r~1 phoitl Fever must be e11force1l with equal care. and 
thl' importance of supplying fresh air to typhus patients has been abun
dantly shown by the great re<luction in the mortality-rate among those 
treated in tents as compared with that in the hospital wards. 

The genera.I management, including the use of stimulants1 in this 
disease docs not differ from tha.t advise<l in typ l.1 oid fever, except that a. 
more prompt return to solid food can be made du r ing conrn lescence than 
in typhoid. F resh water shou ld be given freely, and, in view of the 
blu nted sensibi lities of the patient. should be offered at regular intervals. 
I l ydrotherapy constitutes the best means at our command for controllin(J' 
(by virtue of its stimulating effect upon the cardiac and respiratory cen~ 
ters-) the temperature and the nervous symptoms,'' hilc at tbe same time 
it obv iates dangerous complications. In addition, the use of antiseptic 
agents and tonic measures is to be recommended. The fact that typhus 
is a.. $elf-limiting affection, and therefore cur:ible if life can be Spared 
unul it has run its usual courr.;e. giYes those measures that are mtended 
to combat exhaustion high rank in the treatment of this atfection. 

RELAPSING FEVER. 
( fl:l1ris Re1·111·rC111t; Relapsi119 T!Jpltus.) 

D efi_nition.-.An acut.e infectious ~iscase.caused by the spirillum of 
Obermeier, aml character1zecl b.'' febrile periods which usually last six 
da,vs. an<l arc separated by afcbrile periods of the same duration . 

His t oric N ote.-'l'he. fir~t accurate :tccount of this affection was 
puLli~becl in 1 i39, d1ough 1t is known to have prcvaile<l in Europ(' llncl 



REL.JPSI.\'G FEl"EJI. 73 

Ireland prior to that period. During the next century numerous epi
demic outbreaks, more or less cxtensi,·e, occurred, and in 18-!-1 the dis
l'asc ma<lc its first appearance in America at the l1hil:ulclphia. H ospital, 
being Lrought by immigrants from Ireland. Subsequently small groups 
of cases occmTE:d, and were reported by Flint and others, and in 186!) 
it prevailed considernbl~· in Philadelphia (where it "as studied especially 
by E. Rhoads and William Pepper) and in other large cities of' the coun
try. 'l1his was the last epidemic appearance of the tliscase in the "Gnitcd 
States, though in the years 1885 and 1886 Hussia. was \'isitcd by an 
epidemic of considerable magnitude. 

Pathology.-Thc solid organs of the body present no characteristic 
anatomic changes, though when clca.tb occurs during the febrile period 
the ''arious viscera (heart. li,·er, kidneys) arc tbe scat of cloudy swelling, 
and sometimes of hemorrhagic infarct and extra.vasa.tion. 1-'hc spleen 
shows the most constant alterations, being enlarged, but in size it ex
hibits a great variability. Infarction is fr011ucnt, and the lymphoid ele
ment of' the heme-marrow often shows hyperplasia. If jaundice has been 
pre~ent during life, it is ,·isible after death. 

Etiology.-Bacteriology.-ln 1873, Obermeier discovered in the 
blood of patients suffering from relapsing fe,·er a special organism1 the 
spirillum Obumeieri, and subsequent 
im·cstigations by others have fully 
confirmed his obsen•ations with refer
ence to the causal relation of this mi
cro-organi::.m to relapsing fe,·er. 'rhe 
specific agent. or 11piroel1eta, is a deli
cate filamentous organi~m of spiral 
form and much elongated, its length 
equalling four to six times the diam
eter of a rc<l blood-corpuscle (Fig. 8). 
Examined under the microscope dur
ing a. pyretic period, it is seen to ex
hibit acti,·e motion among the blood
cells, this motion being spiral and 
following the long axis of the org-an
ism. It is aerobic. nnd mar be dem- FIG. 8.-Bacilhl!l of relapsin~. fo\•Cr (from 
onstratcd in dry Mood bj~ staining human blood);)( lOOO(Gunther) 

with anilin colors, but the spirillum . 
has ne,·er been found in other fluids or secretions of the body. It is 
also apparent in the blood onl.v during the paroxysms, and 'Dr. Yan 
Dyke Cartcr·s careful studies ham shown that by inoculation of the 
blood containing spiri ll ar organisms or their germs the disease ma~· be 
con,·eyed to new or old ~ubjeets . Shortly before the cr i si~ the spirilla 
disappear from the blood, and <tre, as a rule, absent during the whole of 
the succeeding- apyrexial period, :rn<l inoculation now fails to produce 
the disease. After death tlw.v are found in all the organs. but they ba.Ye 
not been cultirntcd succc::.~fu lh• on artificial media., and littlr is known 
of their iifc-history. · 

Predisposing Ca.uses.-Age.-The complaint is mo~t common in young 
adults between fifteen nnt.1 twenty.fi,,e ~·ears. 

Sex.-.\. larger proportion of males thnn females is affected. 
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The, disease is especially apt to prevail in times of famine, an<l, in 
short, the same unhygienic surrounding:0: that produce typhus also pre-
dispose to relapsing fo\'cr. . . . . 

Clinica l History.-Tbc incubation pcno<l ranges 111 its duration 
from four to ten days, though sometimes it i~ ercn bricfor; and in this 
stage certain s.vmptoms (malaise, fugitiYe pain~, etc.) ma.y app_ear. _ 

The invasion is quite abrupt, often occurrmg on a.wakcn111g 1~ the 
morning, and commonly the attack is. usLcr~d i~ wit~ 

1
a scv?re ngor, 

~~~~~~gt~;~~~~~~~.b~'~,~~:t~?h~~~~,~~~',g,?:,.:!~;,e~~~~;.c 1~~;~,~~1~0[h~cfi;'~~ 
an(l limbs, and mnrked physical prostra.twn . The temperature .rises 
soon, and often rapidly, reaching 105°-106° F. (·H.1° U.), or higher 
sti ll, on the first or secon<l day. The sk in is <lry and pungent, and p1~e
sents very soo n either a. "characterist ic dirty-yellow color " or a cl1s
tinctly bronzed appearnnce. 'l'he cheeks are flushed, the eyes .sunk~n, 
and profuse perspirations often take place (sometimes alternating with 
chills), in consequence of which sudamina, are frequently ob~erved . Other 
forms of eruption have been described, but none that are either constant 
or characteristic. In certain epidemics lie1pes labialis has been \'cry gen
erally not iced. At first the tongue is moist and coa.ted with a. yellowish
white fur, and later it may become brown 1 dry. and fissured, with sorties 
on the teeth. Cleeratiiie stomatitis has been obscned occasionally, and 
catarrhal plrnr.vngitis and mild tonsillitis may be ev idenced by pain on 
swaJlowing and other symptoms. Among the earl ier symptoms are ex
cessive thirst, anorexia, nausea, and vomiting. The vornitus ma,y be 
yellowish-green 1 green, or eren black in color, and consist of bile in 
nuying proportions (rarely, also, blood) and gast ri c secret ions. Con
st ipation often precedes invasion, and is apt to continue throughout the 
attack. 

The pulse rises rapidly with the temperature, though the normal 
ratio between the two is not maintained. At first the pulse is full and 
strong. and its beats number from 100 to 140 or more per minute: hut 
in serious cases it becomes weak, irregular, or e\·cn intermittent, "hi le 
at the same time the heart-sounds grow more and more feeble an<I indis
tinct. H cmic murmurs may be audible. The nen·outf derangements 
arc not of a gra\'e character, but the headache per~ists an<l is severe 
throughout, and the patirnt is restive and sleepless. Delirium is not 

. common. and . though occasionally this S,Ymptom assumes a prominence 
toward the crisis, the intellect rema!ns clear as a rule. rl'he urine pre
sents the or1linary febrile characteristics, and may contain albumin and 
casts. It also rOntains bile-pigment "hen jaun°dice is present. The 
respira.tions arc accelerated, and immediately preceding the crisis urgent 
dyspnca. may be dC\·clopcd. 

The ph~sical signs during the febri le paroxYRmR arc few. 'l'he epi
ga~tric rcg1011 un<l tl1e .ucnc-trunks arc tcnde;· to the touch, while the 
foi kin-surfa('C and ccrta.111 muscles arc often hyprreRthetic. Palpation 
tlctcc~s :t v~~ria.b l c d.c~rcc ?f eula.rgemcnt of .the spleen and liver, antl 
the :.1gns of bronch1t1R 1 of lobular pneumonrn, and of hvpostatic con
gcst i.ou o~ the .lungH 1:iay be pr~seHt. '11bc ~ympto1m:i i~bovc detailed 
persist with slight <lady Auctua.t1ons of temperature till there occurs a 
turning-point. 
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The Crisis.-This occurs from the fifth to the sen•nth ,Jav. an<l 
rareh· as htte a~ tlw tenth. It is ~ometimes herahl<.'d bv a critiC'al ri:-;e 
of teinperaturc. the mercury touching 108° F . (-1:2.2° c.). but C\·idpnccd 
chiefly by a rapid fall of temperature (within twch·c hour~) to or below 
the normal, with profuse sweating. Coincidently, all other symptoms 
disappear with manl'llous rapidity. 'J'Le critic:.d ~wcat ma~' be replaced. 
b_,~ diarrhea, intc:oainal hemorrhage, metrorrhagia, or epista,xi~, and then 
follows a speedy afebrilc conrnlcsccnce. so that after the lapse of a day 
or two the patient cxprc ... ,,,cs him~clf as being well. 

During the intcn-a ls between the paroxysms the skin may exhibit a. 
faintly ja.undicc1l tint; there may be trivial evening exaccrba.tions of 
tempemturc, particularly if' complications be present an<l outlast the 
fe''er stage; and the. spleen is e,·idently enlarged. There may be, 
though rarely, but a smgle paroxysm. As a rule, at the expiration of 
the second week there will be a recurrence of all the active symptoms 
of the primary attack, including the rigor or fits of chilliness and 
fever. Quite frequently a third pyrexial stage takes place, and rarely a 
fourth or eHn fifth. 

The duration of the first relaps.e is briefer than the primary pyretic 
stage. and if there be s.ubsequeut relap8es. each succectling one is sepa
rated from its predecessor by the usual apyrexial period, but is briefer 

l 2 .. 4·,6i89JO111'!1314 I) 1617181920 
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Ft•;. 9.-TemJK'rature·curve or rt·lap!<ini:: r~•\·pr 

and lighter. H ence, ~hould a fourth or a fifth febrile period occur. it 
i~, as a rule, rp1ite r111limcntar_v. The relative duration and sevcrity of 
the different fobrilc period~, their manner of recurrence. a111l the ('our~e 
of the fc''er arc con .... idcratiom; that can bcf:l;t be npprN·iate1l h,r a. glance 
at the accomp:inyin~ temperature-chart (vide Fig. H) . 

Complications.-'l' hc;c arc not fre11ucnt. , \ t tl1c hca1l of the list 
stands lobar pneumonia. <rnd next tomes Uron<:ho-pneumonia, which is 
alwa.ys second<1r_v. Other conditions, belonginµ; to the lattC'r cla1'~ . are 
septico-pycmic proce<:.<:.c~, iritis, irirlo-choroiditi'.", s11ppuratiYc Jlarotiti:-, 
laryngitic:;, cntcro-coliti!'t, and neuritis. In pregnant womC'n abortion 
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ma_v take place. Epistaxis has been noted, and has ~':en. proved dan
p;croui in some epidemics. Acute hemorrhagic ncphr1t1;.; is a. very rare 
but serious complication "hen it 1loes occur, and may be dependent 
upon a primary affection. ~\s the result , most probabl,v, of the very 
high temperature the heart may become exhausted, an<l the occurrence 
of sudden paralysis is not unknown. . 

Clinical Varieties.-Thc difference in the general course of cases in 
different epidemics, and ernn in the same one, is, for the mo~t part, the 
direct result of the Yarying degrees of intensity of the infcct1011. Thus 
very light or C\'Cll rudimentary cases occur in which the. whole course 
may be made up of one or two brief febrile periods. and their resemblance 
to ordinitry intcrmittcnts may be close. '~'be so-called" bilious.typltoi~,'' 
which is a form of relapsing fever. occupies tbe other extremity, bcmg 
of malignant type. It is sometimes clrnracterizc<l by the usual symp
toms of the disca8c, only greatly intensified; but more often, perhaps, 
the condition early merges into a typhoid state. to which arc ad<le.d cer
tain rrntYe features and complications (marked ictcru.s, hcmatemcs1s and 
hcm~Thagcs from other outlets of the body, uremia., sudden col lapse; 
etc.) . Septic and pyemic proce:::ses, includiu~ infarctions, are common 
accompaniments, and the outcome is frequently unfa,·oraLle. 

Diagnosis.-Thc prevalence of an epidemic in which the cases pre
sent similar symptoms; the sudden onset: the cour se and intensity of 
the fe,·er with its concomitants ; the termination bY crisis on or a.bout 
the sc,·enth clay; and the peculiar manner of rc1)ctition of the fcver
attacks after an afebrile period of equal duration,-arc points that dis
tinguish relapsi ng fever from other affections \\hich simulate it more or 
less closely. Additional symptoms tbat arc of special value for <liag
nosis arc-enlargement of the spleen and liver, a. uegativc character of 
the nenous nnd a prominence of the ga:--tric phenomena, and jaundice. 
'l'o be able to state that relapsing fC\·cr is potiitively present the spiro
cheta Obermeieri must be found in the blood, and this is particularly 
true in the earlier cases of an epidemic, before they ha.vc pas.sed 
through their typical relapses. To demonstrate the presence of this 
para~dte in the blood during the fever-stage is not a difficult task. A 
drop of blood obtaincfl from the finger-tip is to be examined microscopi
cally without pre,·ious dilution. On account of their size and motility 
the Rp irilla can be readily detected, and usually the attention of the ex-

~~~:t~~~p~1:~~~:1.Te~l~~1~.vt~!er!1c~I1i~~:11:~i~~li:~(·:~~~\'~~pc~:t; ~~ ~~=n~l~~ 
spira~~ with a 811ake-like motion. rrheir identity 1uay be confirmed by 
~tainmg with anilin colorR, and, in exceptional cases, hy injecting them 
mto tLe blood of the rnonkc)' , in whom they produce the disease. 

Diffe_rential Diagnosis.-'lyplms .fe1•er ma.y be mistaken for relapsing 
fore~·, Rmce both httve tlie s::i.~nc predii:;posing ca.uses, both prevail cpi
dcm1cally. both are charactenzed by an abrupt onset1 with or witlwut 
pr?<lro1~1cR. a1_1d .h.v. a c.ontinued type of fe\·cr. On the other hand, ccr
ta111 pomtR of 1l 1 ~tmct1011 serrn to separate them reliably. In relapsing 
fever the eyes arc clear but hollowed, the checks are ttl1shcd, and there 
is a.. clirty-yellow tint of skin; in typhu.s t.he ~yes arc inj<:cted, the 
pupils, co~1tractc~l'. the face wears ~ ~tupul. inanimate expression, and 
there 1s 1n adt.l1t1on the characteristic maculo-pctechial eruption. In 
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relapsing fever the intellect remains clear, or there ma.y be delirium 
towar<l the height of the febrile paroxysm; in t_yphus stupor dc\'clops 
early, an<l la.tl'r there is coma. or coma-Yigil, with acute or low-muttering 
delirium and :u.lynamic symptoms. In the former disease the primary 
period of fever is briefer than in t~~phus hy <L ratio of 7 to 1-l. Re
lapses arc the rule in rebpsing fever, and the exception in typhus; 
while in the blood of relapsing fever pa.ticnts may be found the spiril
lum, which is a.bscnt in typhus fever. 

Pel and Ebstcin have described a febrile condition which sometimes 
occurs in pseudo-leukemia. a tHl simulates tha.t of relapsing fever; Lut it 
may be distinguished by the absence of the spirilla. from the blood, the 
general enhirgcment of the lymplrntic glands, as well as of the liver and 
spleen, and the fact th:.Lt the pyrexial periods do not te nd to grow 
shorter. 

Prognosis. -The prognosis of relapsing fever is good, but of "bil
ious typhoid" it is bad indeed . ~\part from the type. we must consider, 
in this as in all other acute infectious diseases, the number, character, 
a.nd frequency of occurrence of the ,·arious complications. As stated, 
these are few, infre<p1cnt, and mostly benign. Among those signalizing 
danger are se,·ere hemorrhages (epistaxis, metrorrhagia, hcmatcmesis, 
etc.), premature labor, signs of uremia and f)UCope, marked jaundice 
and exccssi,·e \'Omiting, urgent diarrhea. etc. Perhaps the most fre
quent causc8 of tleatb are pneumonia and acute beUlorrhagic nephritis . 
Individual circum:-;tances exert an influence upon the prognosis, rind of 
those that render it more grave are the want of good nursing. priYa.tion, 
a previously enfeebled :-;y:stem, and old age (the Uiseasc being more fatal 
in elderly than in youn~cr subjects). 

The duration depends upon the number of paroxysnu:1, since the 
latter arc of definite length . ln the majority of cases there is but one 
relaps.e. and in this e,·ent the disease la.sts from eighteen to twenty days. 

Treatme nt.-'11bc ~cncral management, includi ng the time and use 
of stimulants, must be based on the same principles as are employed in 
typhoid fever. 'l'Lc fc,·cr, as well as the nervous and other leading symp· 
toms, is to be opposed by the cold or gradually cooled bath, emplo.rccl as 
indicated in the article on the treatment of the latter disease. lf, a!'i may 
happen, there arc allcr1u<Lte reasons why baln('O·therapeutics cnnnot be 
used, then cold spongings, with the ice.cap or the colt! pack, may be tried. 
Internal antipyrctics may be resened for use in cai:;es in whic:h the tem
perature is very high and the abo,·e.mentioncd means arc impracticable. 
;;mall doses of phenacetin (!(r. ij to v-0.1296 to 0.3U0) or acetanilid 
(gr. ij to iij-0.1296 to 0.194-J.) arc to be admini8tcrcd, at the same time 
guarding the heart, and the signs of collapse must be promptly met by 
the free yet prudent use of stimulants (strychnin, alcoholics, ammonium, 
etc.) . Vomiting often induces marked debi lity, and call ::; for the use of 
ice or iced champagne and small doses of cocain, morphin, or dilute 
hydrocyanic acid, preceded by a mercurial laxative. Countcr·irritntion 
over the cpigastrium is also useful. For the intense muscula.r pain, 
restlessness, and sleeplessness nothing is so good as morphin given :sub· 
cutaneously, and Dover's pow<ler may be employed if the pain be of 
modcrnte severity. Du r ing the intermissions the patient shoul<l be 
kept indoors for ten days or more, lest exposure or sudden exertion 
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predispose him to a relapse. Solid food may now be graduall1 resumed, 
an<l tonics ju<licious;ly gi,·en. The treatment of relap1Sr1S <l1ffcr.s Ill no 
way from that of the tirst febrile period. 

MALARIAL FEVER. 
(Chills and J'ever; rever a1ul #t911e; S1l'flmp l?ei:er.) 

Definition.-An infectious, non-contagious disease caused by the 
hemator.oa. of La.,·cran. I t is characterized by :;;picn ic enlargement, 
brief' febrile attacks \\hi ch recur periodically, mclancmia, an<l a tcn<l-

~~~r~· ,,i ~1; 1·~l~~~~~1~~i1ct~~!c~, iw_ ~i~·c(y i~~~:~s~~i"~ 1(t) tj 1~t~:.1;,~~;t~1~n.f~i~~~·,. (it) 
l'erni1·iotts intermittent: (III.) Remittent fi'l't'J": (IY.) 1llaladal ca
dw.ria: (V.) J.liasked i11lermittents; and (YI.) Jialari1tl hematuria. 

Historic Note.-Therc are few disca!'lCS with which the profes
sion has been acquainted longer than witli the wore typical forms of 
malaria, and chief among fhe earliest known hot-beds of this di~ease 
were the city of Rome, the Pontine marshes about the latter, and the 
swamps along the lower Danube. Except in the extremes of latitude 
there are few localities in which malaria has not been endemic, with 
srasonal cpitlemic outbreaks; yet it is pretty general ly believed that the 
prernlence of the disease long has been, and still is, diminishing. 'l1his 
view is fully corrohorate<l by my own obsenations. 

A simi lar progl'essive decrease, with sl ight annual variations, was 
noted during a period of five years (from 1885 to 1889) when the cases 
from four leading hospitals of Philadelphia were considered together. 
'l'he total number of cases for this space of time was 11 32. It was also 
found that a tra.ciug representing the number of cases of malaria ad
mitted into the Pennsylvania lfospital yearly <luring tho period extend
ing from 1853 to 1893, inclusive, showed a. similar tendency to decline, 
though in a somewhat l c~s striking degree. Osler has called attention 
to tLe fact that tLe diagnosis of malaria was much more frequently 
made before the di::.Co\·ery of the parasite than has since been the case, 
and. that, tLercfore, early statistics of this di8case arc apt to be mis
lc•ad1ng. 

N cw England, once a region in which the di!'easc wa!'I very prevalent, 
now affords few cases. In the southern portion of the L-nitcd States, 
also, the i:icvcrcr forms of malaria prerniled extensively, but a. marked 
tendency to progressive reduction in the number of ca!'ICS bas also been 
ob~ened,. h?rc. It mus~ not be ~orgotten, _howe\·cr .. that in some districts 
of tho Crnted States, from which malaria. had <l1sappcared

1 
it has re

appeared, "bile other localities, formerly free from the disease, have 
become more or l e~s malarious. In foreign lands (1~ngland , l?rance, 
Germany, etc.) the consta.ntly dccrcasi11g prevalence and virulence of 
this dise:ii;:.c have been noted by numerous careful obs('l"\'Cl'S. 

Pathology.-' l'he chief and most constant morbid lesions are 
attributable to the direct effect of the malarial parasites upon the blood. 
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'fhe symptomatic anemia (often quite pronounced) results from the de

struction of rc<l corpuscles, which may be obscl'\'ed in all stages, by the 
parasites. 'l1here is a. marked tendency to ::tn accumulation of pigment 
in the blood and in certain of the intC'rna l organs, particularl.v the 

spleen and liver. 'To n.ccount for this is the fact mentioned in the de
scription of the amcboo (h~fra) that the hemoglobin of the blood is con

verted into melanin (p igment) by the organisms. The malarial parasite 
a.l:so engenders a toxin which may be in pHt responsible for the morbid 

lesions of the disease. 
1'/te spleen is engorged with blood, and at first is swollen (chiefly 

during the febrile paroxysm)_. bttt it soon becomrs permanently enlarged 
("ague-cake"). A mre accident in intermittent fever is rupture of the 

spleen. H emorrhagic infarcts are occasio nall y pre~entetl by ihis organ. 
'l'he litter is also engorged, but not to the same extent as the spleen. 
'11/i e heatl-chamha.~ mav be found to be acutely dilated. 
Etiology.-(!) Soil._:_It is a gcnerall_v acce1ited fact that a cer tain 

condition of the soi l, especially as regards a considerabl e humidity, is 
c~scnt ial to the dc\·elopment of the malarial poison. Marshes arc often 

highl.r malarious, an1l particularly the swamps. that are OYerHowed at 
certain season:; and exposed to the influence of the atmosphere at certain 
other seasons, are breedin:_:;-placcs for malaria. Fresh-water marshes 
fa\•Or the development of the mafarial orga nism, and are most fruitful 
in influencing its growth when located near the coast and tainted with 

salt water. Again. marshy districts affording lu xur ian t vegetation are 
notorious as malarial foc i. K e<'p ing in remembrance the foregoing facts, 
we can readily see why malaria. is unusually preva lent in certain coun

tries (chiefly tropical), and why it is chiefl.v confined to the low-lying es
tuarie:s and the deltas of river~. The same facts explain satisfactorily 
whv certain districts which were ven· liable to the affection shou ld have 
beComc, as the result of denudation Or the virgin soil and its subsequent 
drainage and culti\ratiou for longer or shorter period~, entirely free from 
the compl:tint. On the other hand, the upturning or removing the sur

face of the virg in soi l may be followed by the appearance of malaria in 
localities in which it has been previously unknown. While we regard 
the soi l as the naturnl ·~home and cradle" of the m;tlarial poison, we 

are not ac11uainte<l, as yet1 with all of the telluric conditions upon which 
its presence or absence depends; and it is an error even to regard all 
mar.shy districts as bciug nece:i.sarily malarial, since the disease has been 

met with on dry, sandy soils, and even on distinctly rocky strata. 
(2) Climate.-Malaria is more pre,·alcnt in tropical and subtropical 

than in temperate climates, and more common in the latter than in the 
polar zon('S. H ence it occurR more frc(1uentl,r in the southern than in 

the northern States of our own country. 'l'empemture, per se. consti
t ute5 the in<lispcnsablc factor, tlie virus of ma.laria. heing ina.ctivc at 

temperatures be1ow Q;)° F. (18.3° 0.), while very l1igh temperatures 

may arrest the plasmorlirrl _q1·ou1tlt. For the det•elopment and propa,qation 
of the malarial para~ite the presence of an abundance of atmospheric 

oxygen is also apparently es~ential, though the inHuence of 111oisturt• 
in the air upon tbc malarial germ is little understood. 

(3) The winds ma.y transfer the pois;on from place to place, but trees 
planted in rows or clumps often successfully intercept the poison as it 
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is being dispersed by air-currents through the lower strata of the atmo
sphere. f:oitrong winds tend to dry the soil by ha.Rtening the surface 
evaporation, an<l become an influential factor in combating one of the 
conditions of soil essential to the de,·clopment of malaria. 

(4) Rapidly-growing trees also dry the soil by absorbing enormous 
quantities of water. They arc probably efficient, ho" ever, on ly in 
localities t lmt ha,·c no natural subsoil drainage 1-a condition often met 
with in malarial tfost ri cts. In the Roman Cam pugna extensive experi
ments have been made with the eucalyptus tree, and the results have 
been remarkable, districts protected in thi s manner becoming almost 
entirely free from malaria in a fow years. 

(5) Seasons.-In temperate latitudes most cases arc developed in the 
autumn, the maximal period corresponding with th e month of Septem-

· \ .:_::_-
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which IS based upon 484 l cases of malaria gathered from the records 
of the Je,ulmg Philadelphia hospitals. 
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autumn than in summer and winter in tcmpC'ratc regions an~ probably 
in error. An inspC'ction of the tracing will conYiucc the most skeptical 
that the spring, unlike the autumn, is unattended with increased prc,·a
lence of the disease, which is in abeyance not only during the winter, 
but also practically during the spring. although the <:ascs arc RCCn to 
increase during the latter period. In the tropics the case seems to 
be different, and two maximum periods-spring and autumn-an<l two 
minimum-summer an<l winter-obtain. Autumn has. however, the 
greater number of cases. 

(6) Gravitation.-'l'hc malarial poison escapes from the soi l into the 
supcrja.ccnt strata of air. 'rhat it <loes not rise f~r above the cartl.1'i; 
i;:urface is shown by the fact that persons occupyrng the upper stones 
of a house or living on slight elevations arc affected with rclatirn 
infrct1ucncy. 

(7) Race exerts little influence in other lands thnn our own, but in 
the United State~ ncgrocs are less susceptibl e thn.n arc the whites. 

(8) Sex is without effect when men a.ncl women are e<1ually exposed. 
Cases are, howC\'H, \'astl:'i"· more fre(1uent among: males because of their 
increased lrn.bility to cxpo~ure, and particularly while following certain 
occupations (agriculture, marsh-draining. etc.). The 50-t-t cases col
lecte<l by myself ga.\'e the numerical proportion of G to 1 in faror of 
males. 

The Malarial Parasite.-In 1879, Klebs and TommO'i Crudcli i>olated 
a low vegetable Ol'~anism-the bacillus malaria~-and claimed it to be 
the special agent producing all forms of malaria. 'l'hc evidence 
affol'ded by subsequent experiments of other obsener , however, failed 
to corroborate their inve~tigations, and it remained for La\'eran in 1880 
to <liscornr tbe specific parasite in the blood of patients affected with 
malaria. The announcement of his <lisco\'l:ry failC'd to attract wide
spreail attention until 1883, when :Uarcbiafava 1 CC'll i. and Golgi pub
lished the re~mlts of their confirmatory investigation". t-;incc then tbc 
claims ?f L:weran ha\'e been abundantly corroborat('d by Councilma n, 
Osler, James, Dock, Koplik, :incl others in the L'nitcd Ktatc.:.:, b,r \ran 
Dyke Carter in Ind ia, ~ml, more recently, b~r numC'rous ]?rcnclt. Eng
lish, GC'rman, ancl Bus!'ian obser vers. It would seem, therefore, as 
though the e\•idence as to the specificity of this or~anisrn were nlmo~t 
complete, and, at all e\'Cnts. it has inrnriabl,r been found to be al"~ociatcd 
with the different form~ of malaria. 

The malarial parasite belong~ to a. sub-class of the protozoa kno" n 
a~ hematozoa. Of thc> latt('r. three \'aricties, corresponding with the 
thr~e leading cliniral forms of the affection, have been distingui:d1e<l, 
and the evolution of' two of these para~ites at least takes place within 
the re<l blood-corpuscles. They enter the red cells in the form of smal l, 
non-pigmented pla~modia, exhibiting ameboid motion, and then feed 
upon their host, transforming, a.t the same time, the hemoglobin of the 
latter into dark pigment-granules as they develop. Wh en the intra
globular plasmodia bave consumed the red blood-corpuscles t he granu les 
of pigment accumulate in tbc center of the par:isite, while on its periph
ery the processes of subdivision and sporulation a.re taking place, 
forming fresh gcnera.tions of hema.tozoa. 'l'hese you ng paraRitcs assume 
the form of minute, more or less spheric, byaJinc bodies, which again 

G 
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en~er the reel blood-corpusclcti an<l start on a new c~vclc _of dc,:cI~pmcnt. 
It 1s probable. as Golgi suggests, that the third nmct,v 1s not. int1m~tcl~v 

~1l11~·e~~~(~sw il~~~1!~ c i 1~i rt~~~ a:;1~~r~~l ~cl~~'.;; n~u ( SJ~~c~~. i t~o~~~~:1\~~~1w !11~;~~ )~ 
~l'Li c special varieties of the malarial parasite will be described sepa
mtoly. 

(1) '1.'hc Ameba ('(lU'iill,</ '1.'ertian Intennittent Fevf'?'.-'l'his bcg!ns 
its cycle .. of evolution in the re<l blood-corpuscle as a ~mal l. hyaline 
amcba.. Its development is attended with the appearance in its inte
rior of' fin e, brown, motile gran ul es in the form of pigment, a11d 
"lien maturccl it about equals the size of a. normal red corpm;cle. Lt 
now assumes a. spheric form, the pigment collecting centrally, a_nd 
spornlation into fifteen to twenty or more segments follows. The tertian 
pttrasitcs arc exceed ingly numerous in the blood, and pa~s through the 
various stages of tlicir lifc-c.rc:le almost simultaneously, tbe spornlation 

(bo~;i).cn t}l!·l~e ~~~~:~~!i~~~ ~~c~~~~· i~1~ 1:::;~1~ i;a1~:: y:!a~~ll ~~· s a tl~·~wp1~~~~;: 
of sporulation, which is attended. most probably, with the dc,·elopment 
of a. to:rin, and the symptoms of the disease may be attributable ch iefly 
to the effects of the latter. Th e red corpuscle that includes the parasite 
becomes enla.rgerl and dccolorizecl as the latter cle,·elops. ~rhe parasite 
of tertian intermittent runs its cycle in about forty-eight hours. llcncr 
infection by a sin gle generation would result in sporu lation every second 
day, followed by the malarial paroxysm. Quite common ly, infection by 
two groups of para~ites occurs on successiYe days 1 and, since each has a. 
definite period of eYolution, a. daily malarial pnroxysm is the result 
(quotidian intermittent). Multiple infection with this parasite may 
occur, but with great rarity. 

(2) 'l'he .Ameba Nmsing Quarta11 .Fever.-'l'his ca nnot he distinguished 
from the tcrtittn pttrasite at the beginning of its brief carrcr, but later 
differences arc clearly perceptibl e. Its :11ncboid mo\·cmcms arc more 
deliberate, and its pigment-granules are coarser, darker, and also less 
motile than thos.c of the tertian organisms. rn1ike the latter, it docs 
not attain the size of the rc<l corpuscles, and during sporula.tion the seg
ments (fin to ten in number) encircle in an orderly way the central 
pigment-mass or clump1 '·rosettes" of great beauty thus being formed. 
The rc<l blood-corpuscle that harbors the quartan parasite contracts 
upon its destroyer, appears ~hrivelle<I, and its color changc.!'li at the s.ame 
time from the normal to a deep greenish or bronzed tint. J r sporulates 
about seventy-two hours after it enters the re<l c-orpuscle; hence, if onlv 
one group of paras.itcs be present, febrile attacks oc(·ur cn•ry fourth da-i1 

forming the simple quartan intermittent. On the other hand, doub
0

lc 
11uartan infection re!'mlts in paroxysm~ on two successi,·c days. foll owed 

~~' ~{:r~~tc~:~~:~~~: 11c~11:~!~g<l~1i\~ d~~.:~:~.1~~:~;~~n~~~:fc~~;~r i\~1t:1~~~~~::~~t~ 
Infection b_y more than three groups of the quartan para~ite may occur. 
but is very rare. 

(3) '1.'lte Ameba causing Estivo-autu,mnal FeN•r.<i>.-The cycle of this 
yaricty is cvohe1l, chiefly, in certain of the intrrna,l viscC>;·a

1 
and the 

micro1'copic cx~minatio~ ?f the blood _in tbe ,·:.u·.ious stages of the dis
ease docs not gn·c a pos1t1ve result, as m the tertian and quartan types. 
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The organism invades the red bloocl-corpu8clc, but to \\hat extent is not 
definitely known. It is a quite sma ll hyaline bo1 ly, its size at matttrity 
scarcely equalli ng one-half the dimensions of the red corpuscle, and it 
accumulates n .• ry few fine pigment-granules. 'fhc parnsitc is not to be 
found in the later stages, except in the blood from certain internal Yis
ccra. such as tht• spleen, bone-marrow, etc. After the condition has 
lasted a week or more characterist ic oval and crcsccntic bodies, "hich 
arc more or \eil.s rcf'ractiYC, mav be ob.served in the fresh blood. rl'hcse 
so-called "sickle-form bodies,.· sho"· central roLls ancl clumps of coarse 
pigment, and arc especially connected with this category of malarial 
fevers. The red corpuscle, at whose expense the parasite <l evclops, as
sumes a brass,v hue, often becoming shriYelled and sometim es notched. 

Th e time occupiefl by the life-cycle of this parasite is sti ll an un
settled question, but it is gcnernlly beJie,red to vary between the ex
tremes of twenty-four and forty-eight hours. ln one of my 011 n cases 
tlie febrile paroxysms recurred every seventy-two hours. For the differ
ences in the periocl of Cl'Oluti on there is no Ratisfactory expla nati on, 
though the Yrtriation may be connected with the circumstance that it 
frcf1uently (though by Rcci<lcnt ?) penetrates into the red bloo<l-corpusclc. 

Oilice, or ./la,qella>, ex hibit ing actirn motion, may grow from all of the 
before-mentioned vari et ic.0:.1 an<l not infrequently they become detached 
and float free in the blood-stream. Th ey are most common in blood 
aspirated from the spleen, but their true significance is not kno" n. 
The ci lia ted forms, according to :\lanson, prob:tbl_y do not exi:-;t in the 
blood inside the body, but <lerelop very shortly after it is rlra.wn, c~pe
ciall,Y in the esti,•o-autu mna.1 type. Csually the presence of tl1e f'ilia is 
only indica.terl by occas ional oscillatory movements of' the re<l blood
cells surrou1Hling the parasite. 

Mode of Infection.-The exact manner in which the human subject 
is infected with th e rnalari:LI parasite is not und erstood. It is known 
to a certainty, however, tba.t the disease can be communicated hy 
injecting the blood of a patient into a healthy individual. On the 
other han<l, it is in no sense a contagious disease, si nce the poison, after 
it enters the body of a human being or inferior animal, cannot esca pe 
in an acti,•c form from the J;ttter into th e surrou nding a.tm o~ph c re. 
:Jlost probably the poison enter.rs the system through tlJC medium of 
inhalntion, and rarely through the digestive tract. 

Immunity.-Persons who lrn ve had malaria arc more liable to fresh 
attacks than before, although they may experience no in conrenicncc so 
long as they reside in a non-malarial district. 

Incubation.-Th c period of in cubation ''aries in different casC's and 
according to the different clinica.I types. Thus it is, on the whole, 
briefer in the remittcnt than in the intermittent forms of ma.la.rial dis
ease, the time usuall.v ra ngin~ from five to twenty or more days. 

(LJ I ntermittent Fever.-Symptoms.-'J'he clini cal history pre· 
sents itself under two heads: (a) the parox.n;:ms, and (b) the manner 
in which the paroxysms recur. 

(a) Tl1e P urO.l',1pnnlj.-Th ere may be premon itions lasting from one to 
several days. ancl most s ign ificant. ,vet not distinctive, arc headache, 
pain in the nape of tbe neck, yawning, a. yellowish compl f>.xion, and a. 
slight spleni c enlargement. In a large proportion of the cases, how-
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e\'er, the onset is abrupt. Typical paroxysms present three stagcs
chill, fever, and Siweating. 'l'bc chill is intcns~. caw;in~ more or less 
shivering, and often chattering of the teeth. )Jalaise 1s markc<l, the 
ski n is cool and pa.le, and the face slightly c,rauotic. This st~gr u~u-

~~~no8cccu~~s::i1tt:1cit~11~11~~.i~~Tai~o~~:~,th'~'~:~!18 t~1~e:~:;~ ~1~:i~~~/s I:~~!~~ 
from one to two hour8. rl'hc internal temperature rii:;cs rapi<lly dunug 
the time of the chill. 

'l'hc hot sta.r;e succeeds the chill, an1l, in JO:triking contra!:'t "ith the 
first stage, the face wears a. <lecide<l ilush anJ the skiu is burning hot to 

MEMEMEMEMEMEMEMEMEMEMEMEMEMEMEMEMEME 
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the touch. The tcmpcra.ture continues to rise, but not so rapi<lly as in 
the first ~ta~e. Its ma.x1mum level, usually from 10-t0 to lQGO F. (-too 
to 4:1 ° C.), is soon rcachc<l 1 and may either be maintained uniformly for 
several houl's, or the curve may show two small immmit~ if t lie tempera
ture be rccor<lc<l fre11ucntly (Fig. 11). 'rbc pulse is full and bounding, 
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except in the rare instances in which a.cute <lilata.tion of the heart en
sues, when it is quite f('cble and sometimct'i irregular. The length of the 
second stage exceeds that of the first. being from three to six hours. 
The temperature gcnera1ly begin~ to decline bcfon• the closf' of the 
febrile stage. 

When s1t•er1th1,;J 1 which soon becomes profuse, sets in, the symptoms 
of the hot Rtngc arc promptly rclic\'ell. The tcmp('raturP foils b,Y cri~is, 
touching the normal lc:,·cl in _a few hours; the <lcclinc, bowc\'Cr, i!-i lc~s 
rapid than the rise at the begrnuing of the paroxysm. The fall may be 
unbroken by an,v fresh cJe,•ation~ of temperature, though more often the 
btter occur, and less frequently <lcfoncscenc<" occur:;; b,v steps, the tem
perature dropping one 01· more _degrees, nnd rcnrnining at the new \e,·el 
for a. short period (Fig. 12). It again drops a.bout an equal distance, 

FIG. 12.-Tempernture·curve in a case of tertian intermittent fc\•er (Sahli). 

and so on until the normal is reached. r~mnll5•, following- the parox
ysm, the temperature becomes subnormal (about fl7° F.; 31)° C.). The 
length of the typical malarial paroxysm ranges, in all i-avc cxception~tl 
instances, from eight to tweh·e hours. 

(b) The Jlanner in lrliich the Parox.vsms Rec1u.-'l'hc Rpecial cha
racteristic of thiR form of intermittent iR the regularit.v with which the 
paroxysmR recur in ca!-lcs that are not under trratment. The intern1is
sion, or timr between two successi,·c p:iroxyRms, is most frequently 
twenty-four hours (11uotidian intermittent fc\·er); almost aR often it is 
forty-eight hour8 (tertian intermittent); and leRs fre<Luently it. is Rev
enty-two hours (quartan intermittent). If there be two paroxysms on 
one dn..v-:1 rare occu1T{'llCe-tllc term "double quotidi1t11" i:;i usC'1l to 
designate the case. Of the aborn type::;, a:;; statc(l in the lifc.-histor,Y of 
the parasite, two only-the tertfrrn and the (JlU1rtau-l1tt\·c been clearly 
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?isti nguishc<l. The quotidian ague (the most fre~1ucnt cli1~ica l vari ety) 
is generally due to double infection by the tertian para!:iJte, and very 
rarely is it to be attributed to the presence in the blood of ~Ince gr?ups 
of the ltnartan parasite, rcimlting in daily sporu lation . It r·wmet1mes 
happens that the parox~~~m:; recur a couple of hours late r each Rucccs
sive d:iy, when it is c:i ll cd a "1·etardin9" intermittent fever. or they 
may recur a little earlier, when the term "<mticipatin,q" is employed. 

Other J!Ore or Les.,. l'ltararteristir iSifmptoms.-Apart from the pa1:
oxysms and the regularity with which they recu r, spln1ic mlar,qe!1U'nt is 
a lmost always pre:;ent, and hence is of considerable clinical import. 
After the first parox.rsm or two the swelling is usua.lly mark ed a_nd 
demonstrable, especial ly by palpation. 'J1he organ can be sh ~w n ~o. 10-
crease in Rir.e with each succeeding paroxysm. T enderness is clic1ted 
on pressure, nnd commonly outlasts the course of th e a ffection for a con
~iderable length of time. Moderate enlargement of the li\•er may be 
present. but this is neither so s ignifica nt nor so constant as en largement 
of th e spleen. 

Connected with the skin are two symptoms of consi<lerable diagnostic 
value: (1) a yellou•islt -brown diseoloratio11, the so-called "malarial com
pl ex ion," due to the deposition of pigment; and (2) !terpes. 1'he latter 
occurs usually on the prolabia. or on the nose, though rarely elsewhere. 
Other skin-crnptions, as urticaria. purpura, etc., ba\·e been described by 
authors, but they hnve no r eal clinical worth . 

As stated under Pathology, acute dilatation of the heart may develop, 
attended" ith the usua l physical s igns of this condition, but it rarely la sts 
longeJ" than the brief febrile paroxysm . ~lurmurs of fun ctional origi n 
may also be hC'ard in the heart during the attack, and the lunys upon 
auscultation sometimes present the signs of a dry bronchitis. 

Th e 'lu·ine may contain a small amount of album in during the py rex
ial period, and rnrely there is acute nephritis, but only in the severest 
types. 'Th ere is a temporary increase in the amount of' urea. eliminated 
during th e fobrilc moYC'1nent 1 and this may be obser ved from two to six 
or eight hours before t he chill , so that an apprnarbing parnx_y~m can be 
foretold if a lj Uantita.tive analysis of the urine be made nt the proper 
time (Jaccoml). The increased proportion of urea in the urine is occa
sioned in the same manner as in fevers genera lly. 

Gastro-inte~tinal ,ri;ymptomfs may be present, but are not prominent 1 

if we except a. diarrhea which is sometimes considC'rable. Catarrlial 
.imrndice may be observed, but this is limited to the graver forms of 
intermittent . 

Clinical Varieties.-Besi~les the typical attacks, mild or rudimentnry 
fo rms arc met with, these either being due to slight infection or appear
ing as t he rC'mnant of cases of usual severi ty after active treatment. 
'1111e ~eparntc stages of th e febrile attacks are not well marked, and one 
or more may be missing; thus the chi ll may be absent (dumb ague), 
and less frequently the sweating stage may fail to appea r. 

In children tlwrc is no rig-or notic?able. Th ey grow pale, the vis
ible mucous membranes often be ing slightly li vid during the chil l, and 
the paroxysms may be initiated by a conrnlsion or Uy other nenous 
phenomena. 

(II.) Pernicious Malarial I ntermittent.-'l'his truly serious form 
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occurs chiefly in highl.r malarial districts, and rarely also in the wide
spread regions in which the simple rnricty prevails. Hence in the CnitC'd 
States it is encountered most frequently in tbc Southern and Southwest
ern States. In this form of malaria, the pnrasitcs of esti\'o-auturnna.l 
fever a.re constantly associated. The paroxysms do not recur with strict 
regularity, and the primary paroxysms are rarely pernicious in clrnrac
ter: but second or subsel1ucnt attacks may. in addition to the mrnal 
s~·mptoms, present the gravest phenomena. 

Pathology.-'l'his type of' malaria, may arise (1) us a fresh infection, 
and (2) as a reinfection . 

(1) liifection.-The blood is more or less hydrernic, urn] the blootl
clisks are in all stages of disintegration. Th e spleen is considentbly 
swollen. soft, and its parenchyma is turbid and lake-colored, all its 
tissue elements being more than natural_ly pigmented, though this may 
not be macroscopically appreciable. Lpon microscopic examination, 
howe\•er, pigment-granules and red corpuscles containing parasites and 
phagocytes are observed, particularly in the pulp adjacent to the arte
rioles. 'rhe liver is enlarged, soft, and turbid, and pigmentation occurs, 
but it is also microscopic. In the minute \'C::;sels phagocytes and para
sites containing pigment are perceptible within tho red corpuscles. and 
numerous smaJI necrotic areas haYe been obscl'\'e<l. 'fhe kidne_yi; show 
microscopic pigmentation. most marked in the Yicinity of its blood-sup
ply. :\Iinute areas of cell-death are sometimes seen . TLe brain may 
be abnormally colored, assuming in severe cases a chocolate tint, and 
in mild types a lighter hue. The brain-tissue is often anemic, nnd 
more rarely edematous. Occasionally there is congestion. The minute 

<lf:~:1~~~~1 ~;)~~1: 1~~~s~na:~eg:.:~:;~1(~~o~~:~~~:g '~r~~aJ~~~:r~~t(rsP~~i~·a~~~,~~1: 
infiltration and minute hemorrhages may rarely occur, producing a. focal 
lesion. 

(2) Rehifection.-The blood is often extremely h,vclremic. The spleen 
may or ma.y not be much enlarged, and is usually quite firm, witb a 
well.marked pigmentation that is obvious to the naked eye. 'l'he litier 
is . as a. rule, increased in size to a. moderate extent only, and is some
what in<lurated. while macroscopically it is seen to be dee .. ply pigmented. 

l~~ec~~nt\~5 E:::~~nt;A~Y 1~~:r~~~:~Y~ c~:i~:~1'.~1~~e:~;i:t~ 1 11~~;~1~~r;~~ 
<tnd kidneys, apart from the fact that the amount of pigment present is 
relatively greater, arc entirely nnalogous to those met with when a. fresh 
infection occurs. 

Clinical Varieties.-Thrf"e \'arieties merit description: 
(a) Con.9estfre Chills (A/gicl Fotm).-'l'he•e are accompanied by 

raging .e;astro-intestina.I S)~mptoms (vomiting, pur~ing, etc.), inducing 
systemic collapse, which simulates to a nicety the al~id 1".tage of cholera. 
'l'he temperature of the intenor of the body is much elevated. Trne 
clysenteric symptoms ma,r arise. :rncl in a certain proportion of the ca8CS 

jaundice, followed by gra.ve nervous symptoms, may be a secondary 
de\•elopment. This condition is to be discriminated from yellow fever, 
with wLicb it has frcqucutly been confounded. ' L11.w parasites in this 
affection center in a special manner in the gnstro-intestinnl mucosa, in 
the vesse ls of which tbey may be seen in unusual numbers, sometimes 
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forming distinct thrombi. Jn the l-nitcd States this is the most com
mon among the pernicious forms. 

(b) Ilemaluric Panicious 1lialaria.-ln this form tbc chill is SC\'Cre 

and prolonged, and during the bot stage the urine. is l>~oody and ~canty. 
coutainin~ <:oMiderablc albumin, with bloody, cp1thclrn l and granular 
cast.s. H emorrhages from other outlets of the. body (mouth, rectum. 

~~:[~ :-:~~u~a ~~~'11 -';~~~~c~a;'n ~;lti~h;~~e~ ~·~,~~~~-1~1~~" ;~· 1 ~~a11:i'.~~r 1~~~ i l e~~~:!'~~ 
intens ified. 'l111c mind ma:· remain clear throughout, although the 
pati ent is rcst l c~s and anxious. "Crinary fluppressio n may ensue, and 
uremic toxemia be supcraddcd; the greatest dangers being cardinc fail
ure, uremia , and delirium (or coma independently of tbc latter). Death 
is rarely the direct consct1ucncc of excessi,·e l o~s of blood. 

(r·) Comatose Forw.-'l'hc ch ill ma.y be absent. Grave .cerebral 
symptoms, as acute delirium or sudden coma, seize the patient V!Olen_tly. 
'J'hc hot stage is attendcrl with high fen•r, and if the patient sur v1Ycs 
the paroxysm, the \'iolcnt nerrous symptoms either dis<1ppca.r suddenly 
with the appearance of the swea.ting stage, or may outlast the latter by 

E~1~:b~~1:;~~F\~;~,~i::':.i:f~~~,~~~~!.~E~t~~~:~\~,i;:~~l~c~~:~;'.·~f~~~~j~~~; 
pletc th rombi, and induce, as a consec1ucnce, pathologic lesions in the 
adjacent ~tructnre~. 

(UL) Remittent or Continued Malarial Fevers (Estivo
autumnal Fever).-On account of the intensity of the gastro- intcs
t in::il symptoms this variety is also termed biliou!1 remitlent ferer. lts 
SC\'erity cxcrcds th:it of in termittent malarial fever . It prevails for the 
g reat part in warm and truly tropical clima,tcs, thougl1 it is also seen in 
its milder forms in temperate clim::ites. The e:;itivo-au tu mnal parasites 
previously described arc th e specific cause of the di sease. 

Pathology.-i\lehtnosis of th e spleen, liver, and bruin is generall~v 
obserred; on the other band, in rare instances in \\hicb the specific 
parasite had cvc.•n hc.'en demonstrated during life, the interna l organs 
were found to be non-pigmented on autopsy. 'J'be degree of the pig
mentation depends upon the length of time that the patient has been 
infocted, as well as upon the frequency of reinfection. The spleen, if 
it be a frc ... h infection, becomes swollen, but is soft; in protracted caseR 
it become permanently cnlarf_!ecl and firm. On microl"lcopie examination 
the pif!mcnt is seen to be most abundant in the splcnic pulp and within 

?L~1~ ·~~;~~0:!1tt 1~f1a ~I'~ ~n ~~u 1~ ~i 1~~ t ~: h~o;~~~e~f i~'~:~! ~: ~·;;1~ 1 ~1: :1:~!~~ ei 1~:~ nt1:~ 
hepatic tissue clements (especially Kupffer's cells. H~~ell-i. n~sel-wall f'. 
an<l periYal'cular tissue) gi,·es to the organ a, bronzed appe::irance ("bronze lil'er "). 
lar l~~ ~I i1 ~ l~~~~:;:c1i1~i~~~~~'a l~i~·i ~ ;1 sro~ng·t~~ :~1 ~\fi~~t i~~~e~h ~ t~ai:i~ i~11~ .. ~~,\~i c~\~ 
almost bl a.ck color. 1 lcrc, again, mo~t of tbc pigment js in and around 
the arterioles. 'l'h c latter are often found stuffed with plrngocvtes and 
blood-disb which contain pigmented parasites. Puncta.tc hcm'orrbarres 
may occur in tbl' bra.in. Other organs and t i:;sucs of the body. incl ~c.1-
ing the lymphatic glands and the skin, become more or less c.ICcply pig-
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rncnted. 'l111e blood sho"s marked hydrernia, with partly or wholly de
generated red blood-disks in abundance. 

Symptoms.-There may be prodromal symptoms, such as headache, 
anorexia, and epigastric oppression. lasting a. day or two, but these signs 
are variable. There may be daily or bi-daily paroxysms of fever which 
resemble the ordinary quotidian and tertian intermittent forms, with this 
difference, howe\·er, that the febrile paroxysms arc of longer duration 
(twenty hours or more). Both the rise at the onset and the decline at 
the end of the paroxysm arc more gradual than in true intermittent 
malarial fe,·er, anrl the initial chill may even be ''holly absent . The 
febrile attacks arc often '·anticipating," so that it may happen that the 
succeeding paroxysm will begin before the elevated temperature of the 
preceding touches the normal level 1 giving rise to a remittent type of 
fc,·er which often exhibits considerable irregularity. The remissions 
may become shorter and !'ihorter, producing finally a continued type of 
cune-continued malarial fc,·er. 

In l!f/Jical eases of rcmittcnt fever a chill generally occurs at the on
set. but is less scYcre tLan in malaria.I intermittents. ~hortly after the 
chill tbc temperature rises rapidly, so that in ten or twelve hours it ma.v 
reach 10.+0 or 105° F. (40.5° C.). The pulse is full and accelerated to 
100 or 120. <llld there is rending headache. Xausea. an<l Yomiting tire 
common: oppression in the epignstrium is intense, au<l there is wcll
markc<l tendcmcss in the latter region. 'fhe .vp/ern is found to be C"ll

largeil on palpation. .J..Yen1ous s.11mptoms (delirium, coma, etc.) may 
develop speedily, aud rarely a mild bronchitis may also arise. 

~bout midnight the remission in the temperature and sweating 
bcgm, in consequence of which the headache an<l gastric symptoms 
largely disappear. The temperature usually drop~ to 100° F. (37.7° 
C.) by the next morning, to be followed by a new exacerbation of fever, 
which commences about noon of the second da,v. The same symptoms 
now repea.t themselves. ~L1 he affection has usually, by this time, reached 
its acme, ancl the temperature may have risen to 106° F. (-H.1° U.). 
Gra.ve nel'\'OUS symptoms may also have appeared. ~J1hc urine is p::rently 
dimmished in amount or even suppressed; it is often slightly albumin
ous, sometimes even bloody, wLilc either a sli)!bl laenmtogenous ('r) or 
marked hepatogenous ja.undice may appear. Jlerpes labia/is is quite 
common. The nocturnal remission again ensues. and in the mild t.11pes 
or in those brought promptly under suitable treatm<'nt the febrile parox
y::.ms grow briefer until the remittent i!'i merp;ed imo an intermittent form 
of fHer. The cour:-;e of light cases is run, u-...ually, within two \\eeks. 

In Set'ere types or in neglected cases the separate febrile parox:·sms 
grow lon~er until the remissions become slight an<l simuhLtC continued 
fovers. These are the ca!'ies that are distinguished b_v tbc same symp
toms as those that mark typhoid fe\•er, sa,·e tlie eruption which is pecu
liar to the latter. The discovery of' Laveran is of the highest practical 
value in this category of cases. The course of the attack, if not prop
erly treated, generally prolongs itself to tbree. four, or more weeks. and 
under these circumstances the r-;alient features of pernicious i11ten11ittcnt 
ID<t." suddenly appcas anti the <liscase ma.y terminate life. On the other 
hand, mild fornrn, in \\hich the fever is of the continut!tl type, also 
occur, .a.nd these _yield promptly to the specific-t1uiui11. 
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(IV.) Malarial Cachexia.-This is an exc"cdingly chronic condi
tion, an<l is usually a remnant of one of tLe acute forms, particularly of 
the ordinary inter

0

mittcnts. When the latter arc not proJ~Cr.ly treated, 
they are apt to drag on, and finally assume the characterist1c fcatur~s 
of chronic malarial cachexia. 'l'be condition may, bowevrr, develop in 

truly malarial localities without the intervention of primary acute mala-
ria. It originates, howev.er, only ~n truly malarial .<lis_tri cts.. n 

rl'be symptoms are vaned both rn character and Ill mtens1ty. 1hcrc 
is fever at intcnals, but chills do not occu r, and the temperature-curve 
is typical neither of remittcnt nor intermittent fever, but may approxi
mate either the one or tLc other. Again, the fever is sometimes wholly 
irregular, though its range is not high, an~ it seldom excels 103° F. 
(39.4° C.). 'l'b c skin often presents the dirty yellowish-brown com
plexion to a runrkecl degree. 'l'he spleen is enormously enlarged and 
intlurated, and hypertrophy with hardening of the liver may also be 
pronounced. The blood is profoundly ancmic1 the count in one of my 
own cases showing but 1,300,000 red corpuscles per cubic.millimctc.r. 

)!any of the local and general symptoms that rcm:un to be given 
(including, in part, the fever) are chiefly dependent upon the well
marked anemia. Among general features may be mentioned debility, 
frequent sweatings, and dropsy. 1Yerrous symptoms may also be notice
able, and chief among these are tremors, neuralgia, palsies, vertigo, 
wakefulness, and nervous palpitation of the heart. Among the rarest 
concomitants of this condition is paraplegia. Slight cough and dys
pnea e\'iclence the presence of mild bronchitis; and anorexia, nausea, 
diarrhea, and other symptoms mark the presence of chronic gastro
intestinal catarrh. 'l'he joints and voluntary musc]es may be painful. 
Hemorrhages from the various mucous surfaces and into the reti na are 
common; and I have seen one case in which spo ngy, easily-bleeding 
gums, with cut<Lncous cccliymoses and numerous petecbioo, pointed to 
the ex istence of associated scorbutus. 'l'uberculosis finally developed 
and carried off the patient. Not only the latter affection, but also 
chronic dysentery. chronic Bright's disease. and amyloid disease, may 
develop and pro,'e serious complications. These cases do well, gener
ally, if the patient can be remo"ed permanently from the malarial 
distri?t and if proper treatment be persistently pursued. In long
standing cases the spleen does not return to its natural dimensions. In 
all other instances, howe,·er, complete recovery may be expected, though 
it may require months or enn years to bring it about. 

(V.) Masked Intennittent.-This presents itself in much the same 
forms as chronic malarial cachexia, but with the important difference that 
there is no fever. This type comprises a long list of conditions at the 
head of which stands neura(qia, most frec1uently involving the s~praor
bital ~ranch of the trigeminus. ~fte~ as.triking per~odicity is observed, 
the painful paroxysms usually hegmnmg m the mornrnrr and terminatin" 
~n ~he l:tt~ :Lfter~1o?n hours, the patient's sufferings i;creasing stead ily 
rn mtens1ty until just before the cl?se ?f the a~tack, when they sud
denly a.bate. Among otLer nerves 11nplicated with relative frequency 
a.re the occipital. the iut~r~ostals, and the sciatic. Except the blood
appean1nces be charactcnst1c or unless the attacks yield promptly to 
quinin, a certain diitgnosis of malarial neuralgia should not be ventured. 
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~Jaskcd intcrmittents may assume the forms of paresthC'sia.. anesthesia. 
conrnlsions, or paralysis; non-febrile intermittent malaria may also 
appear under the guise of edema, hemorrhages from the various mucous 
outlets of the body or into the skin, intestinal Uux (1liarrhca1 dysentery), 
dyspepsia, etc. But, since these affections may all obry the law of 
periodicity, caution should be used in pronounc.:ing in favor of malarial 
infection. Indeed, unless they yield readily to the therapeutic specific, 
a. positive statement had better be withheld. 

(VI.) Malarial Hematuria and Hemoglobinuria.-1 have pre
viously described a. hemorrhagic form of pcmicious intermittent in many 
cases of which hcmaturia is a prominent symptom. Among other gen
eral fe:1tures are jaundice, prostration , nervous symptoms, and nephritis 
(Plelrn). 'l'hc blood ~how:s pigmented para:sitrs (forming rosette~) and 
sometimes crescents u.nc.l pigwented leukocytrs. 

Boisson 1 in 3 cases of hemoglobinuric fever, occurring in sold iers 
attacked with malaria. in l\Iadagascar, found an enormous r cc.luction in 
the red corpuscles, reaching 670,000 in 1 case, while 7 out of 10 red 
cells contained parasites. I have observed several instances of malarial 
hematuria in the K ensington district of Philadelphia, and find that 
the.v are met with wherever the moderate forms of mala.ria prevail. 

1'he symptoms consist of a mild cold stage. a subfchrile temperature 
to which is added bema.turia, or more often hemoglobinuria. The par
oxysms may recur <lail_v, bi-daily, or at longer intenals, and in severe 
forms the hemoglobinuria may be continuous, with aggravations at def
inite intervals. 'l'he dia_qnosis demands the demonstration of the ma
larial parasites in the blood. and of the hemoglobin in the urine. Tyson 
recommends Teichmann "s (hem in crysta ls) test to show the presence of 
hemoglobin. 'l'he earthy phosphates are precipitatcd1 filtered out, an'l 
a sma ll portion placed on a. glass s lide itncl carefully warmed until com
pletely dry. A minute granule of common salt is carried on the point 
of a knife to the dried mass and thoroughly mixed with it. Any excess 
of salt is then removed, the mixture is covered with a thin glass cover, a 
hair iuterpose<l, and a drop or two of glacial acetic acid allowed to pass 
under. The slide is then carefu lly warmed until bubbles begin to make 
their appearance. After cooling, hemin crystals can be seen by the a id 
of the microscope, and, though often ve ry small and incompletely crystal
lized, are easi ly recognizable by an amplification of 300 diameters. 
Chemica lly the,v are hydrochlorate of bcmatin. 

Complications.-'l 'he author's analysis of 1780 casrs of malaria 
showed compli cations in about 10 per cent. The more common among 
these were not particularly grave in nature, as may be seen b_v a g lance 
at the subjoined list, in whi ch they are placed in the ordrr of frequenc:· 
of occurrence: Enteritis (16), nephritis (14), rheum:itism (10). typhoid 
fel'Cr (8), loba r pneumonia (5), jaundice (5), and dysentery (4). The 
opinion of the profession is, and long has been, divided upon the ques
tion, " Has pneumonia any special conn ect ion with malaria'?" buti ac
cord ing to the results of my own collective in vest i gat i on~. lobar 7meu
monia c.an not be r egarded as being frequently in associcttion with the 
latter ch scase. 'l111at it is so rarely, however, cannot be denied, since 
the diag nosis in two of the cases was confirmed by autopsy. 

'Ret•.deA!ed.1 '.\fay 10, 1896. 
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T.11plwid faa is a complication of malaria. according to .these re
searches, but the rclation~hip between the::;e two leading affections can
not be close. 

Diagnosis.-(1) Of Intermittents.-'l'bis is 11uite <lillicult, unless 
the brief febrile paroxysms, with their characteristic st.ages and o~her 
more or less diagnostic features (enlarged spleen, malarial complcx10n. 
an<l herpes), together with the rigid periodicity of the paroxyi;;ms, be 

~~~~=1~1: · re;i
1

~:s ~~1~11~~:ra~~:is~{~!:~c~~· \~11 ~::1ee;l~~ ~\~h~~; :~1~~c~·1~~~o~~~ 
examination of the blood cannot be made earl~· a positive diagnosis is 
rarely pos!"liblr until after the patient has been observed long enough 
to al:'ccrtain the manner in which the paroxysms recur, in addition to 
noting the symptoms presented. 'The only unquestionable method of 

:~·ii~r~~~\~, it~)Z·'~e1;_11~~~s0~fq~:~~~o~~~-~~~t:(:~~;~1~1,!~)~f the bloo<l, which 
Differential Diagnosis.-Non-ma.larial affections, exhibiting an inter

mittent form of fe\'CI\ are often mistaken for malarial intermittents. Of 
these (a) pyemia is very apt to be thus confounded, owing to the fact 
that it may present a similar temperature-rnnge. It will be observed, 
howen•r, thr1t the chills recur at more irregular intervals, and in this 
disease the more profoun<l prostration and other general features during 
the inten-a]s between the febrile exacerbations serve to disting:uish it 
from intermittent malarial foyers . 'l1he etiolo~ic fa.ctors and place of 
residC'ncc arc also to be considered. In doubtful instances e\·ery effort 
should be made to exnmine the bloo1l microscopically, and. if this be im
possible, the therapeutic test will, as a. rule, rcmoYe the doubt. Lcu
kocytosis is common in pyemia and absent in malaria. 

(b) .Acute tuberculosis and, more rarely, incipient clironic tuberculosis 
may present rt febrile movement in no way differing from quotidian 
intermittent, except thnt in the former the pyrexia. de\·elops in the after
noon, instead of tLe forenoon, as in the latter. A clear historv, the 
associated loc:d and general symptoms, along with the rrsults of ; care
ful pLysical exnmination, usually render tuberculosis probable a.nd dis
tinguish it from malarial intennittents. LC'ukocytosis is common in 
tuberculosis and is absent in malaria, while in tUbercu1osis the chills 
recur despite the use of quinin, and this is not the case in malaria. 
. (c•) Cl~ert~tive endo.carclitl~S m_a~· exhibit :m intermittent p_vrexia, but 
in this affection the history JS diflerent, and the associated clinical fea
tures are more numerous and. as a rule. deciclcdh· more rrrave. In eu
<leavoring to eliminate a disease of ::;o serious a Charactc~ as ulcerative 
endocarditiR, when the s~·mptoms are stronµl)- suspieiou~ of the latter a. 
blo.od-exa!11ination sh?t~ld be. made without dela~·. The irregular forms 
of 111tcnmttent~ are difficult Ill t~e ex~reme to d1ag:nmiticate. If, in HIS

pecte<I ca~es of 11 erratic·· malaria. qumin is re~istcd. we cannot feel cer
tain of our diagnosis unless we obtain tbe microscopic e\ri<lcnce of the 
pres.encc of the malarial parasite in the blootl. 

(:2). The dhtgnosis. of remittent fever would b? easily made if it did not 
somrtnncs bear a. strong resemblance to typhoid fever . On account of 
this fact its ccrta.in diagno:-;is demands the detection in the blood of the 
es.tivo~trntun~nal para~ite: This, at ~rst, is a small hyalinC', motile bod\• 
with little pigment, but 1n cnses lastmg a week or more assumes the OY~l 
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or cre:"centic shape with much pigment. In typl1oid faer the bi1'tory 

f~oi:~~ t~h: :;i~:a~t1~~~u:~~;~:e ... ti~~1~,.r::~~:~ui~ a1~=~~~:e:t~:~~;.au~\~~~~~ 
typhoid has its characteristic eruption. Remittent fo,·cr must not be 
confounde1l with typho-rnalaria. nor with continued thermic feyer 
(Guitfro,). 

The following i~ a rea1ly and efficient method of examining ~he hloo<l: 
The finger or lobe of the ear i~ carefull_,- clcan:-ed. and then ;:;li~htl~· cut 
with a 'harp lancet. The fir .. t drop of blooJ ii' wiped awn.y an<l the sec
ond collected on the center of a clean cover-glass, which is immediately 
placed upon a clean slide and the blood allo"ed to $pread in :t thin film. 
The examination tShould be ID<Hle with an oil-immcr.sion objecti\'C. If 
t.lc~irable to presene the specimen or if impo~~ib l e to mtlkc thC' micro
o:.copic examination at once. smears shou1d be prC'parC'd by laying anothl'r 
co,·cr upon the first, allowing- the blood tO spreaU in a. thin layer. and 
then :"-}i1ling them apart l\Uickly ant.I dr.Ying in the air. '!'he ~pecimen 
ma.'- then be fixed in a mixture of equal parts of alcohol an1l ether, by 
heat or one of the other u:;:.ual methods. The most ~ati~factoH stain is 
methylene blue. A few drops of a water:; solution l"houhl be placed 
upon the co,·er-glass. allowed to remain about a minute, and ,,a,,.hed off' 
wnh elean water. The ~pecimen can be examined in water or dried and 
mounte1l in Canada balsam. The organisms appear ns :imall blue bodies, 
often containing pigment. Eosin may be u...;ed as a counter·:-,tain. For 
the cre~cent and ornl forms, which are sometimes difficult tO find. it may 
be a<lvantagC'ous to allow a drop of blood to <lr.'- upon the COYer-glass 
without :-=:prea1ling. fix a...; before. an<l then wa~h "ith dilute acetic acid: 
wa...;h thoroughly with waler an<l ~tain :is before. The reel ce1ls are di::_..· 
Eoh·ed. and only the ''bite cell::; and the parasitcSi remain upon the slule. 

Prognosis.-.. :\.11 easPs of uncomplicated intermittent feyer under 
prompt and proper treatment will probably reco,·er, thouµ-h fatalities 
sometimes occur. It is to be borne cli,.rinctlv in mind that in certain 
malarious regions and in certain sea~ons penliciou~ types arc prernlent, 
but, o:.ince these arise only after one or more preceding: mild attack!:', 
the.'· are pre,·entable. Primary pernieioux attach are moderate!,,· dan
gerou~. while recurrences are highly so. The mortality-rate in this 
variet.' of malaria. i~ between 20 and 25 per cent., and simple intermit
tent fever may. if nol checked, ..;uddenly de,·elop into the mMt malig· 
nant type and result fatally. 

In ro11ittn1t faa a fatal i:;.-.ue may be due to a~thenia. particularly 
"hen the type i~ ~c,·ere and when. following: the typhoitl state, wrong 
notion..; :t...; to treatment prernil. The seYerity of the infection may be 
e .... rimated by appreciating the degree of fe,·er anJ thC' se\'erity of the 
nenous symptoms. Suppression of urine, followed by uremic symp
toms, hemorrhages. and intense jaundice, arc the chief untoward com· 
plication~. 

Treatment.-L For intermittent malarial fever there if;; an almof;;t 
infallible remeJ,r in <1uinin. " W hen shall its use be commence<l?" is 
a pertinent ques.tion. I t would certainly seem high ly desirable to check 
the course of the disease as soon as possible, an<l especially since trans
mis .. ion of the s imple intermittents into the pernicious forms may occur 
if the d i ~ea~e be not arrested. At the present clay ~pecific treatment is 
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often delayed in order to gi,·c full opportunity for makin~ a blood-ex
amination with a Yicw to completing the diagnosis. There is no dcc1ded 
advantage in commencing the uge of fJUinin during the first paroxysm, 
when the blootl rna.y be examined: but on finding the Ca!"\C to be one of 
malaria, quinin should be a_dministered _after tbe parox.nm, so as ~o .Pr~~ 
vent a recurrence. For like reason, 1f the history at the ph_rs1cian s 
first visit, combined with the symptoms_ presented, m~ke the <liagno:~is 
of intermittent malaria reasonably certam, and there 1s no opportumty 
to examine the blood microscopically, the principal antipcriodic remedy 
should be commenced M the close of the paroxysm, especially if the 

pat~~~~ <~~iJ~;~i~~r~~1 ~~~a:.1j~e~~e~cj~s~r~~~:ectly upon the intracorpuscu-
lar hcmatozort. 

During the pa1·01'!J8nl we ~hould aim to make the patient comforta~le. 
Ile is to rcma.in in bed, is to be well covered, and external heat applied 
during the cold stage; an<l he .is to be lightly coYere<l, given cooling 
drinks and cold spongings durmg the hot stage . 

.Durin,q tlte apyre:rial inlt!rvals the patient may lea\'C his bed, pro
Yided that he feel stronK enough, and, as before intimated, the specific 
reme<l.v i gi,·cn during the afebrile period. Certain authors recommend 
that the eutire dail,Y quantity be gi,·en at one dose from four to six 
hours before the succeeding paroxysm is expected, the object being to 
surcharge the blood at the time when the bematozoa. sporulate. Others 
i;?:i,·c the remedy in cli,·ided portions, administering the last dose from 
four to six hours before the next paroxysm is clue. It may matter little 
'1 hicL of these two methods is pursued, yet my own experience leads 
me to favor the divided closes rather than the single large ones. The 
total a.mount per day required to cut short the intermittents is from 16 
to 20 grains (1.036 to 1.296) iu most temperate climates. When this 
fails more may be givcn-2J to 30 grains (1.555-1.0H). My own prac
tice has b~cn to administer immediately after the close of the sweating 
stage gr. 1v or v (0.259 or 0.324), repeating the same dose a few hours 
later, and the remaining 8 or 10 grains (0.518 or 0.648) (or one-half the 
daily dose) six hours before the time for the next paroxysm. I have 
tht~s e:;ca.pcd the slight toxic symptoms (tinnitus, deafness, nausea, etc.) 
~l'h1cb are apt to follow single la,rge doses. 1'he remedy is best given 
in capsules. followed by a. few drops of dilute h~'drochlorie acid, with a 
'"icw to dissoh·ing the quinin in the stomacli. After the nttarks cease 
to recur qui~in should be continued in .ai!lounts of 6 to 8 grains (0.388 
to 0.518) d:uly for several days. If qu1nin cannot be taken per oram, 
it may be tried. b:v c~~ma or by suppositories in appropriately large 
dos~s. Rectal 1rr1t:Lb1lit.y may thus be procluce<l, yet. in very ~·otrng 
subjects, '\ho cannot be rnduce<l to swallow capsules. I have for n long 
time administered quinin by suppository. 

1:bc physiologic effects. of the . drug ca? be quickly obtained by 
a<lm1111dtcnng 1t hypoderm1cally. Hence, 1f there be no time for ab
sorption from the ~tomach (four hours being the !-d1ortest period it is safe 
to allow), the drug should be thus ern1~lo_v~d: For this purpose the 
more so~ublc salts (hydr~bromate, etc.) of qu1n.m arc to be preferred to 
the ordinary aucl more msoluLle sulphate, which requires the addition 
of n mineral :Leid. 
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~Iany preparations of cinchona other than the ·alts of quinin ma.y 
be tried, and among these cinchonin administered in the same manner 
as the latter is the best substitute. Some contend that the sulphate of 
quinidin has antipcriodic power, almost equal to quinin. In prolonged 
cases the salts of quinin and other preparntions of cinchona sometimes 
lose their specific influence. and arsenic is then to be employed, either 
alone or in combination with the former agents. The dose of the 
arsenic, beginning with ntiv (0.266) t. i. d. of Fowler's solution, must 
be slowly increased until its full physiologic effects arc produced. 
Arscnious acid often docs better service than Fowler's solution, although 
it has to be administered in augmenting closes to the amount finally of 
gr. } (0.0162) daily. So soon as the disease is controlled the dose of 
arsenic is to be greatly reduced, but the drug is not to be altogether 
withdrawi:t for several days. Administered as abO\'C indi cated, this rC'm
edy is most efficacious in malarial cach~xia and nutsked forms of inter
mittents, an<l should in the latter conditions be combi ned with iron and 
c1uinin. While in charge of the out-patient service of the Episcopal 
Hospital, Philadelphia, 1 cmplo.ved in ch ron ic malarial eachexia, with 
very satisfactory results. the sulphate of cinchonidin in daily doses of 
~r. xxx-xl (1.944-2.592). In this class of cases lrarburg's tincture 
(5ss (lG.O) three times a day) has been warmly recommended. 

2. The Treatment of Pernicious lntermittents.-(a) PropltlJlaxis.-By 
treating a.II ordinary intermittents actively after the first paroxysms the 
occurrence of pernicious forms can be ob\•iated. Not to pursue this 
course in seasons an<l in localities in which these serious types arc known 
to prevail, but to delay for second and third paroxysms in order to be 
able to study the blood, is criminal. 

(h) '1.'lie .first pernicious aftctck must be treated immediately, and t here 
is not a moment to be lost. Hence in all varieties of pernicious inter
mittcnts quinin should be administered hypodcrmically until the patient 
is fully cinchonized-a cond ition that must then be maintained fo r sev
eral days. In all \'arieties stimulants are to be used freely if the lJCart's 
action becomes feeble, and the patient is to be well nourished through
out. There a.re other deta.ils, though of relatively minor importance, 
and they \'a.ry with the individual forms. Thus in "congestive chills" 
external warmth is useful, and morphin combined with atropin should 
be gi\'en bypodermically, this combination tending to allay gastro-intes
tinal symptom!ol. as well a.I.\ to warm the extremities, and meeting really 
important indications. Rectal feeding must be resorted to should the 
stoma.ch refuse to retain nouri~hmcnt. In the comatose form the ner
vous symptoms are niost successfully combated by prompt and energetic 
antiperiodic treatment, together with vigorous ~timul:ttion and feeding, 
since they are not due to ccrehral conge)'oition, Lut to tbc intensity of the 
infectious proce~s. 

(r) During the a pyrexial period ever)~ effort must be ma.de to prevent 
a recurrence of the paroxysm, and to this end the patient must be kept 
fully cinchonir.ed until the t im e for tLe next paroxysm is over, a.n<l tLen 
be removc1l from the ma.la.rial to a non-malarial district. 

3. Treatment of Remittent Fever.-The mode of treatment in this form 
differs somewhat from tbttt appropriate for intermittenls. At the onset 
a mild mercurial is advantageous (calomel gr. t (0.0162) Cl'cry hour for 
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three doses), followed by a saline laxative (Rochelle salts, 5ij; 8.0). 
During the febrile ex~cerbations cool ~pongings of' the b~dy, together 
with the use of the ice-cap, are sernceable. The gastric symptoms 
demand chipped ice by the mouth or small doses of cocain, and a mus
tard plaster externally. Immediately after the first remission sets in 
9uinin must be exhibited, and large doses are now indicated (gr. xv 
(0.972), to be repeated at 8 or 9 A. >r.). A third and even a fourth dose 
of the same size may be required. 1-'he exacerbations of fever gcner
a.l ly yield to this remedy, but if, as rarely happens, they do not, then 
small doses of pi locarpin(gr. t tot; 0.008 to 0.010) may be adminis
tered hypodcrmical ly Llurn1g the ~eight of the fever. '.l' h1s cause~ f~·cc 
sweating in ma.ny instances, and in consc~luence rende rs. the 1·cm1ss1on 
more marked and more prolonged; thu:-;, m Rhort, rendcrmg the course 
of the affection speedily fayorable. The heart, however, must Ue care
fully gua.rdcd when this depressing agent is prescribed . 

.A case that has been allowed to run on for one. two, or more weeks 
is often greatly benefited by the use of Warburg's tincture, as before 
recommended, for sev<:'ral days, when 4uinin ma,Y IJe re-employed. 'l1he 
patient, especially if the case be protracted, must be vigorously fod, an<l 
pu rectu111 if it cannot be accomplished by .the mouth. ln typical 
cases, which are promptly controlled by quinm, stimulants are rarely 
needed, or at least not until the com·ale~cent :stage is ani,·ed at. In 
severe and neglected ca:-;es the indications for their employment may 
be presented early, and they should then be gi,·en, the physician con
forming to the same rules as in typhoid and other acute infectious dis
eases. Tbe renal conge::-.tion and anuria are to be met by internal dia
pboretics (pi locarpin, etc.) and by saline laxatives. :'\ lost efficacious, 
perhaps. is a. combi ned hot-water and ~team bath. The patirnt is placf!d 
in hot water, and then :t blanket is put around tbc neck, its free ends 
being allowed to extend over the edges of the tub. This may be re
peated, if necessary. 

4. Treatment of Malarial Hematuria.-Thc treatment of hematuria as 
a symptom of grn,·c types ha:-:. been embraced in the treatment of hem
orrhagic pernici.ous malaria. The use of quinin in moderate doses (gr. 
xvj-1.036-(lady) successfully relieves the bemoglobinuria occurriug 
in connection with mild forms of malaria, and its subsequent use in 
smaller doses (g~" iij .(0.19-!) to gr. 1-j (0.388) daily) will pre1·cnt a 
reeurren.ce. It is c~a11ned by some writers that quinin may produce 
hematuria (Plchn, R1chardson, and others), and also that tbifi remedy 
is of no value in combating this symptom. 'l'he specific remedy ~hould 

;:~\~1~t:;l~~,~~o~~~~\!1:~let'~:~·~;;:~1~: 1~:t (~~~~~~~~;' t~u~~e~: ~n~J1~~: ~L-~~e~~ 
m pern1c1ous forms. 

DYSENTERY. 

Definition.-An infectious inflammatory disease of the larO'e intes
tine, cl.1a~·actcrize<l anatomically by ulceration of the inte:-:.tina1°mucosa, 
and cl1mcally by fre(luent mucous nnd bloo<ly discharges, tenesmus, 
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fever and prostration becoming profound, a tendency to abscess-forma.
tiou in the portal system, to paralysi~, and, finally, to pronounced anemia. 
It is a truly epidemic disease, yet it also occurs constantly in cnt.lemic 
form, an<l particularly docs this occur in tcmpPrate climate~. 

Historic N ote.-Fcw diseases have been longer known than dys
entery, of which we ha.Ye a. description by ll ippocr~tcs. Galen local
ized t11e chief seat of the affection in the colon, an<l m 1626, Rcnnertus 
defined its sporadic and epidemic character and l'lomc of its leading c:lini
c<.il features . '.l'o l\Iorgagni belongs the credit of having made the fir::it 
postmortem aMtornic study of the disease. }?urthcr and more accu
rate pathologfo contributions were made in thr earlier part of the 
present century by Cruveilhier a.nd Rokitansky, and, more recently still, 
the whole subject of the morbid anatomy of this disease has been care
fu lly invC'Rtigated by Vil-chow, whose results have settled most of the 
questions connected with the subject. In the \;11itcd States dysentery 
bas prevailed epidemically upward of a century, the time of greatest 
prevalence in different districts having been about the mitl<llc part of 
the present century (18-17-55). Woodward has given u8 the only com
plete record of the various outbreaks in this country, and an account of 
the ra.\•a.ges of dysentery in both armies during the War of the Uebellion 
is given in his Report, which records 259,071 cases of acute and 28,4.51 
of chronic <ly cntery. The disease is fa.r less frc11uent than formerly, 
owing to the a<lrn.nce ma.de in recent times in ~anitary ~cicnce, in cou
::~ue~nce of which some of the predisposing conditions have been o,·er-

Etiology.-As stated below, there are three distinct clinical types 
of the affection, each of which has special etiologic factors. A fow 
f;encral etiologic considerations, having reference to the different forms 
111 common, may be a.dtluce<l here, an<l, as each variety presents different 
anatomic lesions in lea.ding particu lars, their pathology wil l be con
sidered separately. 

Among disposing factors, season heads the list, dysentery being most 
common in the summer and autumn; great and sudden cLauges of tem
perature are more potent than equal changes in humidity . Climate 
has a marked effect, an<l high temperature must be regarded as a pow
erful agency, since the disease is much more prevalent in warm than in 
cold climates, though it is met with in epidemic form as far north as 
:Norway. )falarial dislrirts suffer more than non-malarial. This m<1y 
be due to the fact than an attack of malaria may leave the body of the 
sufferer more receptive to the specific poison of dysentery, or the ex
ternal conditions which favor the de\·elopment of lhc plasmodia may 
also farnr the growth of the dyseuteric poison. The latter view gains 
some support from the well-known fa.ct that water taken from stagnant 
pools in marshy localities (in wh ich malaria. is apt to prevail) may give 
ri~e to the symptoms of dysentery. Unhygienic conditious, as shown by 
the local epidemic outbreaks in jails, barrack:-, institutions, etc. 1 predis
pose to the affection. 

Among factors connected with the individual arc (a) catarrltal con
ditions of the intestinal tract, particu larly if the latter be c:iusetl by 
unripe fruit or other unwholesome forms of foo<l; (b) Age. Although 
no age enjoys immunity against dysentery, most ca8es arc met with in 

7 
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adults u1uler thirty-fh·c years. Sex au<l race are probably without 
appreciable iuHucnce. 

C ATARRHAL D YSENTERY. 

Pathology.-'l'Lcrc arc t110 forms: (a) Jn this the solitary follicles 
are affected chiefly, and are the seat of hyperplasia , followed by necro
sis, with the fon~rntion of small ulcers. rJ'his is common in children . 
(b) H ere a. pumlcnt inflammation of the entire mucosa, with more or 
less erosion of' the surface and supcTficial ulceration, ex ists. In both 
forms the lesions arc mainl,Y confi ned to the large intestine, though the 
ileum is sometime~ implicated to a Jc;;;.scr extent. 

Special Etiology.-'l'Lc specific bacillus of catarrhal dysentery is 
not known to a ccrtuinty. lt is probable, howcYcr, that it will b? shown 
to be the bacillus coli commums, which may become pathogemc when 
the state of' the mucous membrane of the bowel is altered by sudden 
changes of temperature, etc. (.Arnaud. Jiaurcl). 

Clinical History.-'l'bere may be pro<lromes, la.sting one or two 
days. which take the form of a mild gastro-intestinal disorder (anorexia, 
slight pains in the abdomen. follo11·ed by diarrhea). 

'!'he characteristic symptoms are mild colicky pains in the abdomen, 
followed by discharges from the bowel, which at first number from 
three to six d:Lily. Boon they become frequent and are accompanied 
by straining and ten('smus, and now their number ranges fro_m ten to 
no less than one hundred or more per day. Indeed, the desire to go 
to stool may be almost constant, and the rectum_ is the scat of intense 
burning sensations during au<l after each evacuation of the bowel. 'l111e 
character of tLe discharges varies with the different periods of the affec
tion. During the first thirty-six or forty-eight hours they are fcculent 
(sometimes scybnJous masses), rather copious, and intermingled with some 
mucus and blood. For the next four or five da.ys the stools are scanty, 
measuring from 2 drams (8.0) to t ounce (16.0), and are made up of 
a scro-mucous fluid or of a. muco-purulcnt material with bloorl. '!'he 
chief constituents of the stools are mucus, blood, and pus, any one of 
which may pr('ponclera.te, thus giving rise to mucous (most frequently), 
purulent, or bloody stools. 

Jiicroscopic examination of the usually ~fa iry stools shows red 
bloo1l-corpuscles, numerous leukocytes, generally large, onll or round 
epithelioid cells containing fat-globules, rncuoles1 and bacteria (espe
cially those of putrefaction). Occasiona.lly the Ct'reomonas intntinalis 
is seen (Osler). 

A few shreds (portions of necrosed mucous membrane) may appear 
from time to time in the discharges, and particularly in sernre forms of 
the affection. These usually increase in number at t11c close of the 
first week, and a little later ihe discbarges become less frequent and the 
amount of mucus and blood diminishes. 'l'he stools arc now of a. greasy 
brown or d::irk-grcen appeantnce, fecal matter reappearing in them) and 
soon t l1 ey ar(' again fully formed. 

Otlu•r 1S:11mptoms Referable to the Alimentary Tract.-The tongue 
has a grca!'.Y coating-moist at first. dry later-and a.t last ma_v become 
red and gl<tzc<l. Anorexia is present, with exces~i,-c thirst, and ''Omit-
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ing may rarely occur. A distressing though uncom1!1on symptom is 
hiccough. There will usually be tenderness over the lmc of the colon, 
but there is an ab:.:.cnce of tympanites, and the abdomen is apt to be flat 
a.n<l ;.;omewhat tense. 

The general isymptoms are well marked in the severer types. The 
patient is much debilitated, sometimes C\'Cll collapsed, as shown by tbe 
small, fre(1ucnt pulse, cool skin-surface, the rapid wa:.:.ting, and "cak, 
hoarse voice. 'L1hc temperature is not much clcYatcd . though it m:ty 
touch 103° or 10-1° F. (40° C.) at the outset, and the curve is an irrcgu
larlv rcmittent one. 

biagnosis.-This can easily be made upon the intestinal features 
an<l li·om the character of the stools-frequent, small, slimy (or bloody) 
discharges, accompa.niccl by distressing tenesmus. 

Differential Diagnosis.-Symptoms simulating dysenter.r may appear 
in the course of certain rectal affections, such as strangulated hemor
rhoids, syphilis, and epithelioma. In these conditions, however, there is 
a different history and the S~'mptoms of proctitis a.re usuall.v less acute, 
while a physical examination of the rectum will settle the diagnosis in 
doubtful cases. 

Prognosis.-The duration of mild cases is from eight to ten days, 
and in severe types from three to four weeks. The prognosis \·aric8 in 
different epidemics or according to the type of the affection; but com
monly tbix is not aggravated and recovery is generally to be expected. 
Occasionally, howm·er, a dangerous condition arises. Besides the pro
found prostration and circulatory collapse above referred to, serious ner
\'OUS symptoms (great restlessness, deliri_um followed by coma) may de
velop and cause a. fatal termination. When death occurs it is usua lly 
due to exhaustion, and is seen particularly in persons previously enfee
bled or in the aged. Complications influencing the prognosis are excep
tional, though peritonitis and liver-abscess may rarely appear. 

A MEB!C D YSENTERY ( T ROPICAL D YSENTERY). 

B a cteriology.-This form of d,vsentery is caused by the amceba 
coli or the amceba dysrnferice (Councilman and Lafleur). 'L1he amooba 
d,rsenterim is a unicellular, motile organism, in size 3 to 7 times the 
diameter of a red blood-corpuscle (15 to 30 micromillimeters). Its pro
toplasm consists of two zones-an outer colorless (ectosarc) and an inner 
granular zone (en<losarc), with a \•isible nucleus anti one or more vac
uoles. l'his micro-organism was first described by Lamb! (1850), but it 
remained for Liisch, an<I especially Kartulis, to show its close associa.
tion with dysrntcr.v. It is now generally held to be the speci6c cause 
of tropical dyscnter.v. 'l111c ameba. (ama:ba roli miti11) is occasionally 
found in healthy indi\·iduals, and al:-;o in other bowel-aJfoctions than 
dysentcr.v (muco'us enteritis, simple diarrhea, proctitis due to engorge
ment), and two species are recognized-a. virulent and a benign form 
(Quincke a.ncl Roos) . 'l'he ameba is found not onl.v in the discharges, 
but a lso in the pus from the secondary liver-abscesses. 

Hehir has found the bacillus clysentericus associa.tccl witb the ama'ba 
coli, and com1idcrs it to be pathogenic. Ile describe~ it as a short, straight 
bacillus, usually of a length a.bout equal to ouc-third the diameter of a 
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red blood-corpuscle, with rounded ends, sometim~s jointed, rarely 
cuned. Later investigations, however, ba,·e not entirely confirmed the 
claims of this observer. 

The mode of transference of the ameba i8 not definitelv known, 
though the chief source of the dysenteric germs is most probably the 
drinking-water. 1'he poison is feebly communicable by contact. 

Amcbic dysentery is not confined to the tropics, but is met with also, 
though less frcqucnlly, throughout Europe and North America. 

Pathology.-'l111c lesions are almost always situated in the large 
intestine, though rarely the ileum may be invaded. '.rhc first visi.ble 
change is a hypcrcmii.i of the mucosa, most marked in the descendmg 
colon and rectum; but the changes which produce the character ist ic 
clysenteric ulcer begin with infiltrat ion and swel ling of the subrnucosa, 
fo llowed by necrosis. which im·olves the overlying mucosa with its epi
thelium (Kruse i1tH1 Pasquale). How the amebre reach the submucosa 
bas not yet been ob~crved. 'l1he visible infiltration occurs usually in 
circumscribed areas which :ire ornl or hemispheric in shape, and 
project n.bovc the level of the surrounding mucosa. The submucosa. 
presents a grayish·yellow appearance, and is soon thrown off in the 
form of a. slough. 

'l1he ulcers take various shapes-chiefly inegular, and less frequently 
round or ornl. 'Their edges are ragged and undermined, and the floor, 
which is more or less co\·ered with pultaceous material, is rough or 
cratet··like, and formed by the muscularis or the outer serous coat of the 
intestine. From the manner in which the ulcers are formed it is obvious 
that cellular infiltration (followed by necrosis) ma.v occupy the sub
mucosa for a greater or less distance beyond the borders of the ulcers 
In this way fistulous chan nels may be produced beneath the mucosa and 
connect two or more ulcers. Usually this ulcerative process affects only 
certain portions of the large gut, especially the flexures-hepatic and 
sigrnoid-an<l tLc recturu; but it ma.v be general, and I have seen one 
instance of this kin11. Similar cases arc not uncommon in which the 
ulcers are so numerous as to include almost the entire mucosa of the 
large intestine. 

lfealing .is attended with the development of fibrous tissue along the 
edges and 111 the base of the ulcer, and secondary contraction of this 
new connecti\·c tissue is often productive of colonic stricture, "bi ch is 
usually either partial or irregular. The cases that come to autopsy often 
show diphtbcritic inflammation as a secondary or terminal condition. 

The microscope reveals proliferation of ihe fixed conncctive·tissue 
?ells, ancl the presence of amebre in the walls and the base of the ulcers, 
m the lymph·spacC's, and rarely in the blood-vessels. Pus can only 
occasionally be detected. 

The liv~r may be the scat of prominent lesions. These are (a) ab
scesses, which may be single or multiple, the latter beinfl' sma ll and the 
formc1: often la.rge. The single or solittll'y abscess is ~1sua11; situated 
near e1th.cr the upper ?on vex or the lower concave surface, while the ab
sccsS·C:tv1ty is formed m a manner similar to the intestinal ulcers. The 
area. a.ffcctcd is at first infiltrated: it then becomes necrotic, an<l -finally 
more or less liquefied. 1I pon the full dc1·elopment of the first stMe the 
part inrnded is a grayish·ycllow pulta.ccous mass, but in the sec;nd or 
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necrotic stage the abscess contains a yellowjsh or greenish-yellow, spongy 
material with beginning liquefaction. The contents of the mature abscess. 
consist of a. greenish- or reddish-yellow purulent material an<l of rem
nants of liver-tissue. 'fhe walls of the recent abscess are irregular and 
ragged, those of au old a.bscess being dense and fibrous, and a section of 
the abscess-wall shows an inner necrotic zone, a middle zone (in which 
there is great proliferation of the connecti,,e-tissue cells, compression 
and atrophy of the liver-cells), and an outer zone of intense hyperemia 
(Osler). 'l'he contents of the abscess show either few or many amebre, 
and only rarely pus. WLen pus is present it is due to a secondary 
infection by the pyogenic germs. In what wa,v the amcbre gain 
access to the li,·er is not definitely known, but it is proba.blc that in 
multiple abscesses they a1·~ propagated along the blood-current, either 
from the ulcers or from a. smgle primary focus. Cultures are generally 
sterile. 

(6) ri1he parcncbyma of the liver may be the seat of numerous circum
scribed necrotic spots, which are supposed to be due to the action of the 
chemical secretions of the amebro. 

'l'he lungs sometimes show changes similar to those in the liver, 
which arc the result of direct extension of the hepatic abscess through 
the diaphra~m into the lower lobe of the right lung. 

Clinical History.-The mode of onset is rnriablc except in a. small 
proportion of the cases, in which it is sudden with well-marked symp
toms. When, as generally happens, it is insidious, the initial symptom 
is often a trivial diarrhea. The affection is then characterized chiefly 
by intermissions and more or less marked exacerbations of diarrhea, the 
IiC1ui<l stools containing necrotic tissue of a grayish.brown and sometimes 
yellowish-gray color. l'he latter arc often bloody and mucoicl 1 particu· 
larl_v at the outset, and in full_v deYelopecl cases arc fluid. ~L'hc number 
of discha.rgcs per da.y is exceedingly rnriable in different epidemics, and 
even in indi\•idual cases, though in most instances they range from six 
to eight or ten daily. 

JJlieruseopfr ei·amination of the feces during the exacerbations dis
closes amebrc that are almost invarittbl,\· endowed with motion, though 
mmally not when the stools have become formed. Tencsmus is not a 
prominent feature iu most cases, and ma,Y be entirely absent. Colicky 
abdominal pains arc rare, and nausea and rnmitin~ arc equally so. 

General Symptoms.-The febrile movement is usually present, but it 
is slight and exhibits marked rnriations. In certain instances, howcrcr, 
the temperature is below the normal cun·e throuf!hout the entin• or 
greater part of the course. From the time of onset thC'rc is gradual 
though progress.in• loss of flesh and !:.'trengtb, and anemia usually be
comes well markc(l. 

Complications.-•:rhe most common i:- lupatir- abscess. and second
ary to the latter may arise ab~cess of the right lung. Authors arc not 
ap:recd as to the frequency of occurrence of lircr·a.b~cess 1 in a.mebic 
cly,.,cntcry, but it il'!i certainly comparatively rare in this country, not 
exceeding, perhaps, 3 per cent. of the cases. Peritonitis may result 
from perforation of a <l_rs1:?nteric ulcer, causing death. The point of pcr-

Ah~~~ri:1h~h~li~ft1i1~i~,;0~r15~~=a~~:1~~t~J;~ ~~i~·e~~a<ler is referred to the scclion on Hepatic 
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foratior. may, ho\\C~vcr. be in the rectum, when periproctitis is ~he res~lt; 
or it llla\' be in the cecum, when perityphlitis is the sc11ucl. In trop1caJ 
or snhtr~opical countries the disease is often complicated "ith malarial 
affcc:tions, and in malarial regions intermittent and rcmittcnt fcnrs arc 
aiuonrr tLe commoner complications. The pre~cnce of an intermittent 
fever e-is not

1 
however, sufficient to warrant the assumption that malaria 

complica.tcs dysentery; a,nd in order to show the latter combination we 
must be able to demonstrate the presence of the plasmodium malarice. 
In pyemia and in suppurati\'C processes generally- conditions sometimes 
met with in dysentery-the tcmpcrature-cun•c is often di~tinctly inter
mittent. '1.'yplwi1lfei1er is a rare complication. ' l'he latter disease can
not be sa id to coex ist with dysentery unleRs all of' t he charactcriRtic 
symptoms a rc JH'CRcnt. Certain cases of dysentery arc characterized by 
tbc <lHelopmcut of the typhoid state. and pyemia and Reptico-pyemia 
may appear late. . \_111 011~ ~pe('ial manifc~ta.tions of the latter are pyle
phlcbitis, pcricar<litis, endo1.:arditis, pleuritis, and rheum~1toid pains in 
the joints. 

Diagnosis.-Tbe slow course, marked by intcrmis~ions and exacer
bations of Ulood,v fluid stools, the mild general symptoms, apart from 
emaciation and debility, arc c:haracteristic features, but a po:-;iti,·e 
recognition of the affection demands a microscopic examinati.on of 
the stools. Cases have been recorded lJv Councilman and Lafleur 
in which the diagnosis rested upon amebre being found in the sputa., 
the latter heing complicated with pulmotrnry and hepatic absce10ses 
which discharged through a bronchus, while the intestinal symptoms 
were negative. 

Prognosis .-'l'hc prognosis is graver than in the catarrh:il va.
rict,v, and the mortality-rate in certain epiLlemics has been frightfu l, 
particularly amon~ soldiers in the field (amo11 nt.ing to 70 or even 80 per 
cent.). In F-porncl ic cases the danger to life is lc~s, the mortality-rate in 
tcmper::itc climates being not over 5 or G per cent. 'l'he com 1)licat ions 
'' hich render the pro:rno~is unfo.rorable arc various (peritoniti~. hepatic 
and pulmonary abRcess, pyemia secondary to tbe latter, broncl10-pneu
mon.ia, malaria, etc.):. death ma)'. be due to hemorrhage or peritonitis, 
but rn a preponderating proportion of the cases to asthcnia. ~ \_ dan
gerous clc~rce of debility is indicated b.y ;?reat nenous depression; a 
cool, clammy Rkin : a sunken, pinched facies; a dr.'' tongue: a. feeble, 
rapid l~ul~c: ~n.11 by restlessness, alternating with marked apathy or low 
muttenn~ clelmum. 

Cours~ and Dur~tion.-The avcra.ge duration ranges from eight to 
ten weeks 1.u uncomplicated cases; the disease can, howc,·cr, be cut !;hort 
by appropriate t!·eatmcnt. It manifests an innate tendcney to pursue a. 
chrome course, mterrupted by frequent exacerbation~ or true relapses, 
a.nd conrnle~ccnce occupies a. long period of' time in consequence of 
the mark ed anemia. and debility \' lucL ensue. 

DIPHTHERITIC DYSENTERY. 

Thi s is an intestinal !nf-lamn~~tion (usu~~lly colonic), :~ccornpanied by 
a. croupous, or true, d1pLthcrit1c exudat10n. Two cl111ic:al forms are 
recognized: 
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PRDL\ RY Du·11-r11ERIT1c Dr~E:-:TERY. 

In mihl gradl's of t~is rare affection a. ~rayish -~rc Jl ~w, croupo~~ e~u
datc appear:; upon the mflame1l muc:osa. with <l necrosis of tl1e epithelial 
layer that is often limi ted to the top surface of the folds of' the colon. 
11; oth er instances the diphtheritic infiltration invoh·cs al l the layers of 
the bowel, which now becomes greatl _v enlarged, it :-; mucous mC'mbranc 
bein11 converted into a. yellowish-brown. th ick, cla8tic mass, l':lOmctimcs 
cxte~tl ing along tht.• cniirc length of the large inte!;tinc. The cbanges 
may be confined to the c ircum~c rib cLl areas, and thick sloughs may be 
c:a.:st off, lc:t,·ing behind ulcc~·s ?f corrcspomling si11:c anti depth . Again, 
these gro!:':; lesions may be limited to certain i:;ect ions of the large bowel, 
as the l'Cctum OI' the flc xurcs of t he co lon. In protrauted ca:-sc.s cy lin
der~ of pseudo-membrane of con.sidcrable lengt h nrn y become separa ted 
and t•vacuated with the stools. 

Clinical History.-The affection usually has an acute on ~<'t and 
one clrnrac:tcrizecl by the appearance simultancou:-.ly of se\'crc local and 

~~~~~;~a!. i!·~~11 !~;~~~~i1;., :~~~~·~c~·~~~ tfic ~1 :~1ai1~~!:l11 a~~~i 1 ~'a~11;~l :t~ll~~:~~·i 1~~ 1~::~~~ 
tratioa and delirium. Se\·erc abdominal pains arc comp lain ed of, and 
the dii;chargcs arc apt to be ,·ery numerous, c:o11tai11i11g shrf'ds :uul 
large sloughs, or e\·cn tubular piece5, of fal~e mc·mhrane. '\'hen these 
c lements arc present in the :-.tool.s the ]a,ttcr arc of a. dark-brown color, 
emitt ing a fetid 01 lor arnl generally containi~1 ,!!; more or le:->s blood and 
mucus. Tcn esmus may be present, and particularly ''hen the rectum 
is involved. 

Th e physical signs arc often prominent. 'l'hc belly in most in i:;tanccs 
is greatly di stendr d, and on pressure very tender-signs due to the fact 
that the lesio ns arc situated chi efly in the la rge bowel, and not, as a 
rule, to pcritonitiR. 

'fhc diagnosis rests upon the intestinal symptoms and the charac
ter of the dejections, 3Ssoci:ttcd with a gra\'C general condition sudden ly 
de\·elopcd in a. prr,·iously healthy in<lividual. 

Th e prognosis is almost wholly unfa rn ra.bl c. (kcasionall v 1·ccov
ery follows, though more fre<1uc.:ntiy the disease tt1kcs on a ~chronic 
course. 

SEC'OSD.\RY DtPIITllEHfTlC DY:O:.EXTEHY. 

H erc the lesions arc sim ilar in kind to tho~e of thC' prim:1r.Y form, 
but in the majority of instances of a le_ss intcni:;e grnde. Barely thc,v 
may be both extcnsi\'C and severe. Tlrn; Yariety is met with as a ter
minal condition in not a few acute and chronic disra;.;(':o:;; among the 
former it is with g reat relati\•e fre11 uency seen to develop in pneumonia 
(Bris towc), and l e~s frecluently, though in not rare im1ta 11 ces, in t:·phoid 
fever, according to my own obser vat ion. Among: tl1 ronic affC'ction~, 
upon which this conditi on may become cngrafted, arc ncphriti H, org:rn ic 
disease of the hC'art, and pulmonary tubercu losis. 

Clinical History.-No characteristic sym ptoms attend npon itR in
vasion. 'l111crc may IJe s lig ht dinrrhea.-two to four li 11 ui1l ::;tools daily 
-but it is not of'rcn accompa.nicd by tormina and tenci:;mus, and the 
discharges rarely contain any noticeable amount of blood or mucus. 
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Very rarely shreds of psen<lo-membr:rne are p:lssed with t~e s too1s. 
Secondary <lipbthcritic dysentery often i1Hluccs. fatal astbcu1a. 

'L1he diagnosis is in most cases merely conjectural. . 
Sequelre.-A relapse is most likely to occur , and each attack m

creases the liability of the patient to subsequent attacks. :Moreover, 

~n J::::3~:c;;· l~g~:~~~~·c~~~e~~~t:~~~~~;1~t}t~b:y~~~-~e1:~ "~a~~I~~ ~~~~~~~ 
n eph ri tis follows <lysenter.r. 'J1b e most interesting sequel, however, ~s 
paralysis, which occur~ mainly in the form of paraplegia (S. 'Ve1r 
Mi tchell ). Stricture of the bowel may be a sequel, but it is surpris
ingly rare. 

Treatment.- Propbyla:ris.-This embraces isolation and a thorough 
disinfection of the discharges, which contain the specific germ of the 
disease, as soon as passed. The drinking-wntC'r during the epidemic 
prevalence of dysentery should be thoroughly boiled, and healthy per
sons should amid the use of improper food, wh ile unhygieDic su rrou ud
ings (o\'Crcrowcling, etc.) are to be corrected as far as possible. All 
sufferers from dysentery must be kept in bed, and should occupy a. well
aircd apartment. 

The diet should consist of mi lk and light an imal broths during the 
period of ncti\·e intesti nal symptoms, and iu the amebic form of the dis
ease it is well to allow easily digestible solids, as raw oysters, eggs, w<'ll
boiled rice, fow l, fi sh, etc., in small quantities. During convalescence a. 
return to the usual dietary is gmdually to be made. 

Stimulants.-With the development of 11 sthenia. and cardiac failure 
st im ulants must be employed. as in other acute infect ious diseases, and 
alcoho li cs may be supplemented by t he use of strychnin in cases of 
extreme debility. 

Medicinal Treatment.- lf scyba lous m:isses be passing sti ll , the treat
ment should be commenced by administeri ng a. dose of castor oil or a 
saline purge, and this may be r epeated if necessa ry. It is well to con ~ 
vert dysentery into rlianhea, thus cleansing the bo,\·el thoroughly, if 
the car.;e be seen early. In the later stages purgatives arc attended with 
baneful effects. 

Ipecacuanha. l1as long been, and st ill is, regarded as posscssin" a 
specific influence in cases of dysentery. Its administration is usu~By 
preceded by a dose of opium (laudanum or morph in) "bi ch is given 
when the stomach has been empty for a few hours. :\Jost authors ree
ommrnd that large doses-gr. xx to 5j (1.29 to 4.0}--shou ld be admin
istrred; hut it is prnbable that a small dose-gr .. ! to~- (0.010 to 0.016) 
every half hour-is (1uitc as cffectn·e : an<l in ch ildren the 8maller doses 
are to be preferred and ''ill be fouo<l to be tp1ite efficacious. Other 
r emC'<lics sl.1 ould also be employed, and among the8e opium is particularly 
beneficial 111 combination with ipccacuanha. or in tlic form of Dover's 
po'~'(lC'r, which contains b?th agen~ies. Three chief sym}Jtomntic indi
cations arc met by the op1um-pam1 re!'itlcssne!-!s, ~n<l 111Hluc peristalsis 
-and to obtain the best C'ffects from th e opiate 1t shou ld be adminis
tered in t lie form of morphin hypo<lermically. In ca~eH in which tenes
rnus is a.n unusually <li!';tressing feature rm opium suppos.itorv (gr. ij-
0.12%) or huld:mum (ntxxx-2.0, b_v enema.) cxerci~es a· beneficial 
effect. Bismuth in full doses is useful (;;ss-j-2.0-l.O evC'ry two hour3), 
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and in cases of sporadic dysentery I have frequently found the follow
ing formula productive of happy effects: 

~· Pulv. ipecac. et opii, 
Bismuthi subnitra.t., 
Salol, 
~I. et ft. chart. No. xij. 

S ig. One every hour or two. 

3SS (2.0); 
3ss (16.0); 
3ss (2.0). 

Among other intestinal antiseptics recommended in highest terms 
by some are na.phthalin and mercuric chlorid. I am entirely con
vinced that the vigorous employment of supportive measures (appropri
ate food, alcoholics if necessary) is of far h.igbcr importance than the 
use of any known medicaments internally, since unfavorable cases tend 
naturally to asthenia and death, while favorable ones tend as certainly 
to recovery without energetic medicinal treatment. 

Antiseptic irrigation of the bowel would be, if properly carried out, 
a curative measure, since by this means we may destroy the amebre, and 
solutions of ntLmerous antiseptic substances and astringents have been 
recommended for this purpose. Lnfortunately, the bowel is frequently 
so irritable as to seriously interfere with this mode of medication . If, 
on this account, large injections cannot be given, small ones should be 
substituted and the quantity gradually incre<lsed. Preliminary to their 
use we ma_v also employ coca.in in the form of a suppository, or a small 
quantity of a solution of cocain (-1 per cent.), or a laudanum enema 
(tnxxx-2.0, in starch-water). after which a large injection may be toler
ated if administered slowly and the flow be interrupted at short inter
vals. Among the best agents are silver nitrate (gr. ss-;j-0.032-
0.064-ad 3j-32.0), tannic acid (1 to 2 per cent.), salicylic acid (1 
to 2 per cent.), and mercuric cblorid (1: 6000). I ba-·e for a number 
of years been in the habit of employing these astringents a.nd antisep
tic soluti ons alternately, atlministering ea.ch once daily. 'l1he tann ic
acicl and the salicylic-acid solution s a.re best borne during the more 
active ~t~Lges of the <lisea~e . The temperature of the water should, a.t 
first, range from 100° to 110° F. (37.7°-13.3° C.), and subsequently 
this may be slightly reduced. The patient <luring the administra.tion 
of the encmata should assume the dorsal position or that upon the left 
side, but in either case with the hips well clernted, so as to aid the 
flow b,v gra\'Jtation . In amebic dysentery warm injections of quinin 
(strength 1: 1000-1: 5000) hal'e been tl'ed with good effects by some 
author-.:., but with directly contrary effects by other~. 

Lo(·al means in the form of hot fomentations, light poultices. and 
turpentine stupes often afforcl much comfort. The rnriom~ complications 
must be met by appropriate treatment, as under other circumstances. 

CHRONIC DYSENTERY. 

This form of the disease almost always succeeds an acute attack. 
Very rarely is it chronic fro111 the start, and particularly if it be the 
amcbic \'ariety. 

Pathology.-In most instances the large intestine is still the scat of 
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ulceration. Some of the ulcers show no fligns of healing; in others this 
p_rocess is going on; while in still others it is com~lctcd and pu~kcrcd 
cicatrices arc presented. 'The ulcers arc deeply p1gmentcd, ~s 1s the 
unulceratc<l mucosa, which often presents a slate-gray or black1i;h col?r. 
The submucous and mu~cular coats arc bypertrophic<l, as a rule, with 
occasional narrowing of .the lumen of the bowel, ~~n~ cystic dcgcncmti~n 
of the intestinal glands 1s sometimes observed. It 1s to be noted that m 
a. certain, though small, percentage of tbc cases ulceration does not occur, 
the mucosa everywhere presenting an uneven, puckered aspect, <lue to 
dcpo::.its of fibrous tissue. 

Symptoms and Diagnosis.-;\lany of the most characteristic fea
tures of the acute form arc either but feebly expressed or altogether 
wanting. 'l1his is particularly true of the tormina and tencsmus. Cer
tain clements fcmnd in the stools of the acute type (blood, sh rcdR of pscudo
mcmbranc, and ti~suc) are also rarely present. True dyscntcric ~ymp-

~~:~:' !:?'~~;~~~~:sa! ~~~i:: f~~~naH:~u~: ~;l~1?c;!a~io(~0s;,e~i~· o11~ 0~~~t~~~1~c~ 
~~~i~~~~o:~ ·~~~l~~~dta~~~): b:t~bge ~~1~~:s~;~e c~~~~11y f~~tl~~c~i' ~1~~t~::r~~~ 
undigested particles of food, with considerable mucus; an<l in severe 
forms blood and pus may be constantly present in the di8charges. In 
many cases the stools are semifluid (pultaceous), and rarely they contain 
scybala; or the rather frequent liqui<l or scmifluid discharges may alter
nate with constipation. In such in~tances the lesions arc apt to be ~itu
ated in the lowest portion of the large intestine. Th e character of the 
discharges is much influenced by the sort of food taken; thus when a 
mixed dietary is partaken of, they are thin. more frequent, and contain 
more undigested masses of food. Gaseous distention of the intestines is 
often an nnnoyinµ: :;;.ymptom. 
. 'L1he physical signs arc negative, save for slight tenderness along the 

!me of the colon . 
Associated symptoms referable to other organs are not without value 

in the diagnosis. The gastric digestion is poor, the appetite genera\1y 
impaired (though variable), and the tongue iR clean, red, and glazed, 
P.rescnting the ~ppeai:ance of ra.w beef. There are progressh·e emacia
tion and asthenia, which C\'entually reach nn extreme degree. 'l'he skin
~urface become~ dry, harsh, and cool, the facics grim, the pulse cxceed
mgly feeble, the mental faculties greatly weakened in the :ulvauce<l 
stage; a~(I, a!'i ~n th~ a.c~1te form so in ~he chronic, death is usua.lly due 
to asthenm-w1th tl11s difference, that m the latter the en<l is reached 
more slowly. Ra.rely peritonitis in consequence of perforation of the 
bowel is the immediate cau~e of death. 

Dift'erential Diagnosis.-The disease is cliscriminatcd from chronic 
d~·a1Thea, often with great difficulty. I~ chronic dysentery t l1 ere is the 
history of an antecedent acute attack, with the appearance from time to 
time of exacerbation:;;., at" hich periods mucus, pus, and often blood are 

~~:~1:n:~Jn:t~~c t~is~~a:~~~~~p~~i~dh~t;e;:i::' ~~·t ~!18~ s~~tfoi~~~~~l 1;~i1~ !~ed 
tene:-;mu~, and the pre.<Zence of these features would scn·c to eliminate 
chron ic diarrhea. From tuberrulous ulcerolion of the intestines it is dis
tinguished by the absence of any history of tuberculosis, family or per-
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sonal, and of tuberculous new growths in other portions of the bo1ly, 
partitularly the lung;s. 

The complications arc the same as in acute dysentery, if we except 
the greater liability, llue to the great and protracted weakness of the 
patient, to certain serious intenening diseases (chronic nephritis, tuber· 
culosis, pneumonia, etc.). Glccration of the cornC'a has frequently been 
noted. 

The duration is long, the disease lasting for many months or cYcn 
seH•ra.l vcars. 

Tre3.tment.-rJ1his should be directed mainly to the local condition, 
and shoultl co11sisL in mctho<lic irrigation of tho bowel with a view to 
promoting the hcalin~ of the ulcers . Formerly it was sought to accom· 
pli~h the latter in!licn.tion by the use of certain remedies internally, as 
silYer nitrate, balsam of copaiba, bismuth subnit.rate, etc., but tbc only 
preparation which I have found to Le useful is the zinc oxid (gr. v-x-
0.32-1--0.648) three times daily. The latter preparation is markedly pal· 
liativc. sometimes even curative. 

InteRtinnl irn:gation is to be tried, and should be alternated with 
various disinfoctauts and ilStringent remedies, as ad\•ocatcd in th(' acute 
form. Among individual remedies the silver nitrate (gr. ss-ij-0.03:2-
0.120-ad .~j-3~.0) every second day is doubtless the best. On interven
ing days antiseptic remedies may be used in solution, such as mercuric 
ehlorid (1 : 6000) or ><iiicylic acid (1 to Z per cent.); and of other uoc
ful agents I may mention tannic acid, aluw, acetate of lead, creolin, and 
11uinin sulphate. 

Prior to the use of anv of the aborn·rnentioned enema.ta the bowels 
should be well flushed with a large injection of tepid water, so as to 
remo\·e the fecnl n.nd other irritating materials. rL1he same <letai ls are to 
be observed in carryinf! out this mocle of treatment as in the a.cute forms 
of dysentery. Ga.lla.y 1 h;lS related the cura,tive effects of large eneurnta 
of a solution of crystallized silver nitrate in distilled wa.ter, a scruple to a 
quart (1.296 per liter), to which 20 or 30 drops of laudanum lrnve been 
addc<l. Amelioration follO\n; the third or fourth W[tshing, but a course 
of sixty is recommendl'<i to secure permanent relief. I agree with the 
late Austin Flint that the lower pttrt of the rectum shoul<I be examined 
with the speculum, and appropriate topical applications made if ulcers in 
this s ituation be disco\•ered. 

'.L1he dii!fetic treatment in chronic dysentery is of the utmost import· 
ance, and the lighte!'t forms of albuminous foods nre to be a1lhered to 
strictly, to the exclu~ion of vegetable substances. ~!ilk is excellent when 
it can be taken. It is well to examine the stools, and if on microscopic 
examination curds or numerous fat.globules appear, the amount of milk 
should be reduced or skim.milk substituted. Other form~ of food that are 
allowable and useful are cg:g·white. meat.broths or beef.juice, wllC',\'1 and 
the like. '.L1J10 p:Ltient !'hould wear flannels next the skin, so as to protect 
against the vici~situdes of' .weather, and, while open·air exercise is ui-;eful, 
it shoul<l be moderate. During inclement W<'alhcr the patient should 
remain in.doors. I h:tve known chanp;e of climate, with proper re~ula.· 
tion of the mode of livi11g, to be productive of ra.ther brilliant results. 

1 "H:ulical Cure for Chronic Dysentery of Recunen~ Type," Brili.4t .tlfcd. J ow·1wl, 
Xo. liiV1 p. 27G. 
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Tonics and alcoholic stimulants are sometimes required to assist the appe
tite, digestion, and systemic strength, and among the mo.st etli~acious tonic 
remedjes are iron, strychnin, mineral a.ci<ls, and arsewc, which may be 
used in succession. 

CHOLERA (EPIDEMIC). 
(. lsiatic Cltolera; Cholera Algida, de.) 

Definition.-Cholera is an acute, infectious, epidemic disease. Its 
specific ca.use is the spirillum of Koch, and its most characteristic symp
toms are copious wMery <lcjections, painful cramps, co~ l apsc, and suppres
sion of the excretions. In some localities it is endcm1c. 

Historic Note.-During the Middle Ages cholera made deplor
able ravages, chiefly along the belts of the Ganges, and has probably 
been endemic in India. for centuries. Only during the present century, 
howe,·e1-, has the disease been widely known in Europe and America, and 
when it has appeared it has always been in the epidemic form. 'l1he 
march of epidemics has been from east to west, and alwa.ys along the lines 
of commerce and travel by land or sea, sometimes spreading over the en
tire globe. While interesting, it would not be profitable to the student to 
detail here the progress of the rnrious epillemics of cholera. in Europe and 
America.. It will suffic!! to state the years in which the chief of these 
occu1Ted: in 1831-32, in 1835-36, in 1847-19, being brought by immi
grnut ships from EuTOpe; in 1852 in Europe (touching our shores in 1854 
and prevailing extensively); in 1859 (Europe), in 1866-67 (milcl out
breaks in America), in 1869-73 (America in 1873), in 1884 (in Europe). 
aml in 1892-93 (abroad). It is seen that there have been no epideruic 
visitations in America. since 1873, though a few small groups of cases 
ha.Ye on several occnsions been brought to our shores. 

P a thology.-The body is generally much emaciated, the features 
sharp a.ncl dra.wn 7 a.nd the sk in of the <lepen<lent parts pre~ents a mottled 
appearance. A post-mortem rise of tempernt11rc often occurs. The tis
sues are dry, owing to the draining of the liquids of the bmly. and hence 
putrefaction is delayo<l. The kidneys, liver, and heart, as well as other 
Or,!!ans in a less degree. show excessive dourly swelling and often consid
erable fatty degeneration of th~ parcnchymatous tissues. Rigor mortis 
comes on directly after death, 1s persistent, and the muscles often con
tract so :is to cause the body to assume various uncommon positions. 

The Visceral Lesions.-The chief of the~c arc eonfine<l to the intestinal 
canal. and depcn<l greatly upon the pcrio<l of the disease at which death 
occurs. In the ea.rly stage the seres.a of' the small bowel is conrrested, 
presenting a. roseate hue. The muscularjs is rl"'l:ixed. The mucos; is the 
seat of catarrh, heiog: deeply injected, swolleu, at times edematous, and 
often ~oatcd in the early st:ip;e with more or lef:.s tough rnueu~. f:.hortly 
the coils of intestine a.re filled with an almo8t transparent or slicrhtly tur
bid liquid (''rice water"), and, oceasion:iJ\y a. small amount ~f c.lotted 
bloo1l is ~een in the bowel. The solitary follic:les and Peycr's patches are 
at first swollen, and may 1ater, in rare instances, become ulceraterl. De-
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nudation of the epithelial lining-most probably a. post-mortem change
is the rule, and large or small ecchymotic spots are visible in the mtc~tinal 
mucosa. If the patient has died late in the disease (stage of reaction), 
patches of false membra.ne (<lipbtheritic), sometimes dark-brown in color 
and fetid, may be found anywhere along the intestinal canal, though 
chiefly in the large bowel; and this secondary croupous-<liphthcritic pro
cess may attack other mucous surfaces (bile-<lucts, vagina, etc.). 'l1he bacm.1 
arc observed in the mucous membrane of the intestine n.nJ. in the dejections. 

The stomach shows changes similar in character to those found in the 
intestines. At first the mucosa is congested; then, as the result of trans
u<lation, it becomes filletl with "rice-water" nrnterial. Soon the hyper
emic mucosa. becomes swollen and ecchymoses appear. At last the organ 
is empty <rnd collapsed. 

The esophagus also exhibits about the same changes, though with an 
absence of the chnracteristic transudation. 

The spleen, contrary to its condition in other infectious diseases, is 
small as a rule, though if <lea.th occur late it may show some degree of 
enlargement with softening. 

The liver presents marked passive hyperemia. and cloudy swel1jng, 
with minute spots of beginning fatty change. Desquamation of the 
epithelium of the cystic mucosa. may occur and lead to a blocking of the 
bile-ducts. 

The kidneys show important lesions, being enlarged from passive con
gestion, especially the cortex, and the capsule being somewhat adherent. 
1l 1hey exhibit clou<ly swelling and decided coagulation-necrosis. Desqua
mation of the epithelium in the ur.iniferous tubules is extensive. Micro
scopically, the histologic changes are those of acute nephritis in the cases 
in which deuth takes place in the advanced stage. 

The bla.dder-cha.nges differ in no way from those of other mucous mem
brnnes. Its mucosa is congested, ecchymotic, and sometimes the seat of 
diphtherit ic deposit. 'J'he ureters and the pelves of the kidneys may also 
present identical appearances. 

The Circulatory Syst.em.- The pericardium is dry, the parietal layer 
being covere<l with an adhesive secretion, while the viscera.I layer is the 
scat of more or less ecchymosis. The heart is dry and anemic-lookjng. 
The left \'entricle is contracted, while the right is often distended with 
blood and soft clots, the latter sometimes extending to the pulmonary 
artery an<l the superior and inferior venIB ca.vre. Outside of the heart 
the ''eins, inclu<ling the cerebral sinuses, contain most of the blood. 'l'he 
latter is thicker than normal, and its color darker, resembling "the juice 
of huckleberries;" its specific gravity, albumin, and corpuscles a.re all 
increased, while its saline constituents and coagulabiljty are decreased. 

Respiratory Organs.-The larynx, trachea, and bronchi are hyperemic, 
and at first covered with tenacious mucus; later they may present ecchy
moscs and diphtheritic processes. 

When death occurs before the stage of reaction the lungs arc bloodless 
and collapsed, and the mouth of the pulmonory artery may be distended 
with blood. If life is prolonged until the third stage, the lungs muy show 
congestion and edema (particularly at the bases) or pulmonary infarction . 
The post-ruortem of a case in this stage, and especially during convales
cence, may exhibit the lesions of broncho- or lobar pneumonia. 
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The brain and its membranes may be the scat of hyperemia. ('xcept 
when death take8 place at a late pe;·iod, and then the brain-subblance 
may be more or less bloodless and cdcnrntou!'l. . . 

'Etiology.-'l'hc causes are (a) ;pc<·i/ic and (/'.) 1~red1Spos111.q .. 
(a) 'l1he specific C3USC is the CO~llll<\ 0 baciJ J11 s of l\.OCb, "'.)llCh. 1.S fo.und 

in the intestinal canal of p<>rsons ill of cholera. Hecent 11n:e~t1gat1ons 
into the baetcriology of the affection s~ow tha~ almost umformly the 
cholera sp irillu m is associated with certam bacteria, mo8t commo1~I.v the 
bacinus coli communis. Jt has also been shown pretty clearly tlMt t1:ue 
cholera is a nitrite-poisoning, the result of the growth of th~ .spcc1~c 

spirillum. ~I.1 1JC comma ~ptnllum is 
not found in any other di sease. Its 
form is tLat of' U: slightly cu rvc<l rod, 
an<l its length about bnlf tha t o.f the 
tubercle bacillus, but it is thicker 
and sometimes has the form of the 
Jetter S (Fig. 13). It is to be 
classe<l as a. spirocheta. and has 
been grow n successfully on media 
of various sorts and equally success
fully inoculated upon inferior ani
mals. 

'l'he organism is found in a 
variety of positions-in ~be intes
tine, the dcjccta. (even quite early), 

FIG. l3.-Com~~Jjg(g::11c{i~~~;. the mouth); ~~~b0~1~01~~~~~ \~~~~~~,:~~~r i:to~l~~ 
K emp in bis review has shown that th e comma bacillus is often absent 
from the evacuations, and that in these cases the ba cterium coli is usu
ally present and sometimes streptococci. Ile believes, however.' that 
the apparent absence is due to faulty technique. 'J'o find it m the 
rnmi tus, however, is rare. On the other band, it ma.y be seen in the 
stoo ls of well persons during epidemics, displaying virulent proper
ties . 

Cltolem spirilla have been repeated}~' found in the outer world, and 
almost invariably in water. C. Frankel duri ng the European epidem ic 
of 1892 studied tllCm in flowing water, and in other ep idem ic outbreaks 
they have been founcl in the water used for drinking-purposes. 

(b) Predisposing Causes.-(1) Locality.-Nea r to the sea-coast cholera 
is more common than in the inland districts or towns, and the frequency 
of occur rence lessens with increasing altitude, this fact possibly being 
<lue to a gradual decrease in soil humidity and porosity. 

(2) Atmospheric Temperature.-Thc sp irillum of cholera can only 
flourish in a wa.rm temperature or in a warm climate; hence the dis
ease is endemic in certain tropical and subtropical cli mates only; and 
hence we sec in temperate latitudes the epidemic pretialenee of the dis
ease on l_y, and that during the warm season. 

(3) Seasons.- :From what bas been stated it ma.y he seen that cholera 
ra n have no perma nent home except in Yery warm clim:1tes in whi ch n.ll 
the otLcr C$sential tomlitions prenil. For equally obYious reasons it is 
more common in the warm than in the cold months, most epidemics, 
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both in Europe and Ameri ca, having occurred toward the close of sum
mer an<l in t he early autumn. 

(4) Age, as a rule, has no decided effect. Jt sboulcl be stated. how
ever. tha,t old people are very prone to the affection. Sex i:i without 
perceptible influence. 

(5) Debilitating Causes.-Whcne,·er the private conditions corre
spond to rig id scientifi c r c11uircmcnts during epidemic outbreaks 
cholera becomes less prevalent and also less virulent. On the other 
hancl, the deplorable state of municipal sanitation, individual disregard 
of proper hygienic rules, nervous depression, intemperance, overcrowd
ing, etc. all predispose markedly to the disease. 

(6) Mere rittacks of intestinal disorder due to improper diet, cold, 
etc. are potent , aml are the sole a.gcncies by means of which the disease 
is diRsem ina.te1 1. 

Modes of Infection.-Thc spirilla leave the body with the stools, but 
the most frequent bearer of cholera-po ison is the drinking-wa.ter. Natur
ally, the indi\·idua l susceptibi lity varies greatly (many persons being 
even insusceptible), and yet the degree of contaminati on of the drink
ing-water and tl1c virulence of ep idemics are almost strictly proportion
ate. As an illustration, Vienna. had enjoyed exemption from cholera for 
nineteen ,Year:.i-a fact attributed to the excellent quality of the drink
ing-water and to hygienic improvements. In the same city the mor
tality-rate in the more recent epidemics has been small (7 per 1000) for 
a like reason. On the other hand, in 1872 there occurred in a single 
commune (1 lamburg). whi ch hod a polluted water-supply (th e Elbe) and 
no filtration plant, 17,862 cases, with the enormous de:tth-ra.te of -l~ .3 
per cent. Biernacki demonstrated the presence of spirilla in the Spring
water of a house in which 13 cases of cholera occurred. 

The eholeraie poison may be conveyed with the water used for washing, 
cooking, ttnd other purposes to other flu ids imbibed by man (beer, milk, 
tea., etc.), and a lso to food-stuffd taken by him (lettuce, cresscs, and 
other ra,w vegeta.bles, fruits, meat~, bread, butter, etc.). 'r he organ isms 
live and maintain their virulence on these articles of food from four to 
seven days at least. 'l'bc infection ma,v reach the esophagus with the 
water used for washing the mouth or teeth, ( ff tbat use<l for washing the 
utensils, dishes, food-receptacles, etc. Aga in , the hands, com monly 
those of laundresses and nurses, may become ~o il ed in the careless 
handling of bed-linen or garments worn b.v cholera patients or the stools, 
and co1n'ey the poison to the mouth or lips, to be carr ied into the 
stomach along with the drink or food . It is quite possible tha.t Hies 
may transfer the infectious element to food-articles (~ immonds). 

Cholera is not conta~ i o us from mere contact with those ill of the 
disease. Th e disease is not acquired by inhalation (Shakespeare), and, 
since desiccation rapidly kills the spi rillum, there is little probabilit.v 
that the latte r is wafted by the wind-currents or is air-borne. Nor is 
there any clini cal ev ideucC to show that the poison may enter the sys
tem through the skin-su rface. Probably the germs are swallowed, and 
the acid gastr ic juice may then destroy them if the size of the dose of 
th e poiRon is not too large, or a sufficient number may pass into the 
intestinal ca nal an<l there manifest patbogenic powers. lt is to be borne 
in mind that after the spirillum reaches the intestine, whether or not an 
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attack of cholera is the result depen<.ls both upon the >izc of the poi>on
ous dose and upon the personal <lecrree of immunity. 

Opposed to the drinking-water theory of this disease is that of Pet
tenkofer1 which contends that the sp1rilla found 111 the serous evacua
t ions of cholera. patients must enter an a.ppropriate soil and there under
go further <lenlopment bt"fore becoming truly pathogenic. While soils 
possc~sin(J' a. cercain degree of moisture and perviouRness an~ contami
nated witii organic matter favor the growth a11d multiplication of the 
specific organism, these tell uric con~litions are not CF.sential, as .is sho" n 
by the virulence of the intestinal discharges wben swallowed ll1 ample 
qua,ntity. Pettcnkofcr also claims that the folly de,•elope<l poison rises 
from the subsoi l into the lower atmospheric strata as a miasm, especially 
at the time of tLc subsidence of the ground~water le\'el in summer. 

Inmwnit.11 is not conferred by a. previous a.tta.ck of' cholera. 
Clinical H ist ory.-The incubation period varies from a few hours 

to five dtLys, and averages about two days. During this prodromal pe
rio1l the patient is either quite well or (during the latter portion) ex
hibits certain local symptoms. These are occasionally nausea, a feeling 
of llistress in the abdomen, increased peristalsis which may be visible or 

~~~~~bl~:h~liJi~~b~~~~s~~et~:c~l~~~:s~ot:3:~<l:i~~~r s~~~~i~:· ~1'. 1~~~~=(~-~;:1; 
quite fiui<l, and may be quite copious. These symptoms may all be present, 
though oftener a. fow, and rarely a single one, is noted; morco\·er. they 
are not distinctive unless seen dw·ing an epidemic and unless the patient 
haYe been exposed to the poison. General symptoms, as a ru le, are not 
present, though rarely prostration may be marked an<l there may be slight 
muscular cramps. 'l'he so-called premonitory diarrhea may terminate in 
recovery at the end of from one to three days, but if not it is followed 
by an attack of true choJera. This has three stages: the stage of serous 
diarrhea, the algid stage or collapse, and the stage of reaction. 

(1) Stage of Serous Diarrhea.- 'l.'be dejections are generally painless, 
very frequent, odorless, copious, and fluid or watery, and usually present 
the characteristic "rice-water" appea·rance. Rarely they arc distinctly 
colored with bile. and in se\'ere cases with blood, and rarely also are they 
frothy. Suspended in them are numerous small, whitish, mucous flakes; 
their reaction is neutral or alkaline, and they contain a small percentage 
of soli<l constituents made up largely of albumin and sodium chlorid. 
The microscope brings to view epithelium, mucus, triple phosphates, and 
numberless micro-organisms, of which latter the only ones characteristic 
are the comma bacilli (spirilla) of Koch. In eltolera. sicca these serous 
cvactmtions are absent. Death comes quickly, and po~t-rnortem exami
nation shows the intestine to be filled 'vith rice-water material, which is 
p1•obably retained because of almost instant paralysis of the muscular 
coat of the intestine. 

Gastric symptoms appea.r early. Vomiting soon becomes frequent, 
a.ntl at first the vomitus may be bilious; later it is characteristically 
serous, like the stools, a.nU excessive in amount. Thirst is almost intol
erable, anorexia is complete, and the tongue often has a. thick coating 
which early becomes dry. Ga.stro-intestinal pain is not severe, but a. 
foelin.g of pressure and ~f. burni~g in. the abdomen is experienced, and 
occas1onu.lly there a.re gr1prng pa!Ds with tenesmus. The physical signs 
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are few. The belly is usually flat ancl.Baccid, though it may be scaphoicl 
and hard, antl in some places palpation detects iluctuauon due to the 
presence of much serous fluid. . . 

Painful cramps in the muscles form an early and characterist1c s.rmp
tom. They affect the voluntary muscles of the legs and feet (especially 
the cahes), more rarely the arms a.n<l bands also. ~rheir duration is only 
a few minutes, but they recur at brief intervals, and a.re probably due to 
the local effect of the circulating toxins. 

Owing to the withdrawal of fluid from the lymphatics and ~loocl
vessels the tissues become dry and shri\·elle<l and tho blood much tlt1ckcr. 
This condition of the blood obviously increases the labor of the heart, 
which beats rapidly, and there m:ty be at first a distressing p~lpitation,. 
but soon the heart grow:; more a.n<l more feeble au<l venous stasis ensues .. 
The pulse is at first rapid, soft, and small ; it m~y then be lost a.t the 
wrist. The cardiac impulse may disappear with 111creasing asthenia-a. 
con<lition with which the heart-sounds are in direct relation. 

'l1l1c facies and general appearance also indicate loss of fluid. i'he 
cutaneous surfaces of the face and extremities grow cool : there is rapid 
genera) emaciation, which may become most pronounced, and the skin is 
wrinkled. 'l1he complexion assumes a livid or blue-gray tint, while the 
lips become quite d::trk. The extremities are cyanotic (the finger-tips in 
particuhLr). the orbits arc deeply sunken, the checks hollow, the features 
intensely pinched, the voice husky an<l feeble, and there is utter prostra
tion. The surface-temperature drops below the normal, even to 96° or 

;:r: ~is~~5t~0l6~: ~:)(38~~1;'d.ro~0:~,~{:.: tb'i1 1!:t~~~:1l~ 0~1~;c1~:,~:~~~f;:~ 
until the close, but oftener the p:ttient is apathetic, and in gra.vc cases this 
condition may deepen into stupor or even actual coma. 'l1l1e reflexes ttro 
greatly diminished, and restlessness and jactitation may appear, but 
rarely. 

'l1°hc urine becomes very scanty and is highly concentrated, the st:ind
ing specimen depositing a heavy sed iment. On analysis albumin and 
casts (chiefly granular) arc found. In the serious forms the ki1lnf'ys fail 
to eliminate the urea, and there is finally complete anuria., which ma.y last 
for a. couple of da.ys or until life is terminated. 

(2) Stage of Algidity or Collapse.-'l'he symptoms \\hich characterize 
th ii;; gr::we condition are the same as those noted under the latter part of 
the first stage, only intensified. Asthenia is extreme; rho pulse is mi!5S
ing and the heart beats faintly; the voice is lost; respirations are per
ceptibly shallow; lividity is intense; the surface ice-cold; and there is 
usually stupor or even coma. 'The excessive serous diRchargcs have giYC'D 
place to mere dribblings from the now relaxed anus. During this stage, 
which may last a few or many hours, the fa.int glimmerings of the vital 
spa.rk are often extinguished. 

(3) Stage of Reaction.-'l'his sets in promptly, and leads as promptly to 
complete recovery after a mere" premonitory diarrhea;" and when reac
tion follows the first stngc directly the case may pursue a. favorable course, 
with return to a.ccustomc<l hea lth by the end of a week or ten days. 1'he 
first urine passed is usually albuminous and contains tube-casts and some
times bloo1l-cclls. Relapses into the stage of coll apse may occur and be 
repeated; in many instances, however, this stage is both protractc<l and 

s 
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dangerous. It is aptly termed cholera typhoid, since a genu_inc typhoid 
state of the system with more or Jess fm·er develops. The skm may pre
sent so-ca.lle<l choleraic eruptions (macular, roseolar, erythema, purpura, 
etc.). Recovery may now take place, or a great diversity of local second-
ary inflammations may supenene (l1ide Complications). . 

Acute nepltritis, which may or may not be an essential pa~t of the 
process, ma.y arise in this stage and lead either slowly or d1.rectly to 
uremic poisoning, as shown by the projection upon the clinical picture of 
gnwe nervous phenomena-be<Ldache, vomiting, delirium or coma, and 
con n ilsions. A fatal result may be looked for. 

Complicat ions.- ln th is place are to be enumerated the cond itions 
due to seconda.ry infection, includ ing (most commonly) septic and pycmic 
processes. Diphthcritic inflammations affecting most mucous surfaces, 
but especially the throat, colon, an<l the externa l genitals, are au~ong the 
more common. Bronchitis, pneumonia, and pleurisy may anse, and 
erysipelas anJ parotitis arc not rare. During con\•alcsccncc <l i gc~tive 
disorders may ~how themseh·es, and indiscretions in diet may precipitate 
a relapse. 

Clinical Types.-(<>) " Premonitory Diarrhea."-'rhis type has been 
outlined in the foregoing cliscussion, anll will not need further description. 

(b) " Cholerine," in" hi ch the symptoms arc similar to those of cholera 
nostr!lS. ~Iany of the symptoms characteristic of true cholera are also 
present, particularly the cramps and pro~tration, cold extremities, and 
scanty albuminous urine. The stools, however, are not, as a ru le, typica l 
of the disease, but are fcculent in character, as in ordinar~r cholera mor
bus. 'l1 he duration is from seven to ten <lays. subject to re lapses. 

(1·) The more typicn.I forms-both mo<lerate and severe-have been 
desc ri bed under the Clinical H istory (.rnpm). 

(d) The Foudroyant or Asphyxic Form.-'l'his may kill instantly; 
more frequently the patient lives for a few hours, with or without vomi t
ing :rn<l purgi ng. Cholerct sicca should be classed wilh this type. T he 
virul<'nre of the cholera-poison explains the intensity of the symptoms. 

Differ entia l Dia gnosis.- 'l'his is difficul t in the absence of an 
epidemic unlc~s bacteriologic anJ micro~copic tests be made, and yet 
these alone differentiate a. sporadic case. 'l111e disease most commonly 
mistaken for cholera. (especially cholerine) is cltolera morbus, antl the fol
lowing points pertaining to the latter disease will eliminate it : 1. No 
connection with a previous case, but a frequent history of dietetic impru
dence. 2. Absence of "rice-water'' stools, which remain turbid with 
feces or covered with bile or blood. 3. Presence of colicky pains, but 
ahoencc of painful tonic cramps of legs an<l feet. .f. _\._IJsence of 
cyanosis and collaw•e, as a rule, and of urinary suppression . 5. No 
cholera spirilla in the stools. 

Arsenic-poisoning an<l other forms of r1astro-e11tcritis must be discrimi
nated by the history, the character of the stools, the absence of violent 
muscle-cnunps and of the effects of great loss of fluid (cyanosis, shrunken 
body, profoun1l coll1.Lpsc, etc.). Chemical tests arc not to be neglected if 
the history points to any form of corrosive poisoning. 

Prognosis.-'l1his is dependent mainly upon the type. 'l'hus "chol
crine" is ver.v rarely fatal, "bile, on th.e other han<l, the a~pliyxic form is 
almost as rarely survived. It is impossible to state the ::t.''erage mortality, 
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since it \'aries with each epidemic, but it has been found to range from 20 
to 80 per cent. l\Iany <lc<tths occur during the hitter part of the first 
da"r or during the :dgid period; stil1 more <luring the stage of reaction, 
the dangers of the latter period being as follows: asthcnia, cholera 
nephritis with uremia, and the various complications (vide supra) . '!'he 
personal circumstances which render an attack grave are old age, alcohol
ism, previous ill-health, and debility. On the other hand, tho death-rate 
may readily be lowered by prompt and judicious treatment. 

Treatment.-Prophylaxis.-Prcvention is of greater importance than 
cure, and is easily accomplisbc<l as compared with the eradication of the 
1li~ease . It has been owing in great measure to the efficient quarantine 
system of the United States that cholera has not gained a foothold on our 
shores since 1873. 

Indfridual Prophylru:is.-In the first phce, those nursing the sick 
can prevent the spread of cholera by prompt and thorough disinfection of 
the vomitus and stools, a~ well as of the receptacles containing them and 
anything that may be soiled by them. 'l'he dejecta may be disinfected 
by pouring upon ancl mixing with them an equal part of a 5 per cent. 
solution of carbolic acid or an equal volume of a freshly prepared solution of 
chlorid of lime. 'rhe discharges thus treated must be covered and allowed 
to )o<tand from fifteen minutes to half an hour, and then emptied into a pit 
in the earth conrnining quicklime, with which they should also be covered. 
It is of the utmost importance to guard against a pollution of the 'rnter
supply by the~e pits. ~foiled clothing, linen. etc. should be promptly 
disinfected, and bedding had better be burned; none but the a.ttencbnts 
should be permitted to enter the sick-room. The dishes used .should 
be disinfected immediately a.fter use or before leaYing the sick-chamber. 
Shakespeare further recommends that the remains of the patient's meals 
should be disinfected nnd destroyed. After handling the patient or any
thing- that he has soi led the attendants should first disinfect and then 
carefully wash their han<ls, these ablutions being performed invariably 
before eating. After vomiting and after an evacuation of the bowels the 
mouth and the parts around the anus should be wipell with a. cloth wet 
with a solution (1: 2000) of mercuric chloricl. If conva lescence super
vene, the patient should be kept isolated for a week and the stools should 
be disinfected during that time. 

Per!tons aposed shoulcl use boiled milk and water only. Certain 
forms of food must be avoide<l, especially salads and unripe fruits; also 
alcoholic stimulants. All uncooked food ma.y be prrnieious. Such per
son.;;; should lead regular Ii ves, a\•oiding fatigue, cxces~es, etc., and in
testinal disturbance must be met speeclily by the u~c of anti:::.r1nic~. 
opiates, and astringent~. In India, llaffkine 1 has u~ecl a protective \' irus 
with encouraging results. Thus, "of 173!5 persons not inoculated in a 
certain section, 17-1: took the disease and 113 di(•rl, whereas of !)00 inoc
ulatc<l but 21 were affected and 19 died." He has made, altogether, 
70,000 injections in 40,000 patients without a Ringle accident, and claims 
tha.t the results have been entirely favorable. Behring and Ransom have 
ahm succeeded in obtaining an antitoxic serum. Klein concludes against 
Ilaffkine's antieholera inoculations, showing that there is no certainty 
as to the protection a.ga.inst the specific poison in the intestines, even 

1 ;lliincli.111ed. Woch., Jan.29, 1895. 
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though there may be protection a~ainst the effect ?f intracellular poison . 
Klemperer has produced 11nmunity by using a to:on. 

Treatment of the Attack.-(a) Premonitory Diarrhea.-:-When the 
prodromal pcrio<l exists it must be quickly combated. and 1f this were 
attended to appropriately few cases of cholera would follow . l n the 
mstances which are not preceded by premonitory ~liarrhca. opportum~y t.o 
prevent the atlacks does not present itself. In this stage a. double rnd1-
cation is presented-'· to restrain the development of tbe bacilli in the 
intestine and to neutralize the cholera-poison." 'l'o meet this Cantani 

r~~OtJ:~:Ct ~~n~l-~C ;l~!~t~f 1/:~:~~a!ir°'~\'~~~l~~l~~~!~}~S~j,on ~Jfc ~~t~~~nji~:O C~J~~aji~~~ 
ing 3iss to 3v (G.O to 20.0) of tannic aci<l, gtt. xx to xxx (1.20) of laud
anum, and 3\·-xij (20.0- 50.0) of gum arabic. 'l1hc temperature ?f the 
liquid shoulcl be 80°-10-1° F. (26.6°--40° C), in onlei· not to ch ill the 
patient. Injections should be repeated four times a day, and in gr::we 
cases aJtcr each cv:icua.tion. 1 To tltis shoul<l be added a regulated 1iquid 
diet, with rest and recumbcncy. For the same purpose acetate of lead 
and opium, or large doses of bismuth with or without Dover's powder, 
base been much employed with good results. 

(b) Stage of Serous Diarrhea..-Thc chief indication is to re:;tore to 
the bloo<l the wn.tery elements withdrawn by the diarrhea. Not a. moment 
is to be wasted. Opium, and preferably the salts of morphin, should be 
administered hypo<lermically1 the dose not being small , but gr. t to! 
(0.01G2-0.0216) to bo repeated at intervals of about eight hours. To 
opium given per oram or in the usual way there is a. serious objection
namely, its slowness of action. Ca.ntani advocates the injection of an 
artificial serum (h!Jpodermoclysis) containing 1 dram (4.0) of sodium 
chlorid and gr. xh'j (3.0) of sodium carbonate per quart (liter) of ster
ilized water warmed up to 104° F. (40° C.) into the subcutaneous con
nective tissue. This e.olution may be introduced through the cannula of 
an ordinary aspirator, the fluid flowing by gentle pressure. Shakespeare 
recommends for hypodcrmoclysis a fountain s,y ringe with a. long flexible 
tube furnished with a cock; with another shorter tube, one encl attached 
to the cock, the. other having a ~cedlc-pointc<l cannula, a little longer! 
st ronger, and with a somewhat wider caliber than the ordinary hypo
dermic needle (Fig. 14). Tho tube and cannula are first perfectly filled 
with a fluid, and then the cannula is inserted well in between the skin 

~~fd <ls~~~)ut~fs~i: 1~~dt:etoil:~1~~'~ 1sl~~.~~~c~l~~'~i1~!n~c;~~~·~y~~;t~w1~~~~~~in:~~~~ 
for the 111troduction of one quart. rrhis is preferred to intravenous injec
tion, in which the liquid is diffused slowly . The indications presented 
by the premonitory stage must be met as above ~tatecl. 

'J'he i10111iti11y. is ~o be relieved ~y bits of ice, small amounts of brandy 
a~<l water at brief mtervaJs, co~a.m, or by hwage. In this stage reme
dies by the mouth should be avoided, since they aggra.va.te the gastric dis
turbance. llca.t should be a.pplied externally with a. view to assistin{T the 
peripheral circulation as well as the reaction , and, on the other hant"'d, to 
obv1a.te C?llapse. Warm baths have been recomm ended for this pur
pose. ~t1m11lants must be used to fulfil th~ same indications. They a.re 
of superior value even to the above-mrnt1oned measures, and a.re to be 

1 Annual of tlie Unfrersal .lledical &irn<'es, 1893. 
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given bypodcrmically, a.ml either brandy, ammonia, or strychnin may be 
employed in large doses. 

(<·) Stage of Algidity.-If this de1·elop, the case is desperate. In 
this stage the following measures and procedures, which base been de
tailed in the treatment of the preceding stage, are to be persevered with: 

l I 
4 5 

enteroclysis and hypoclermoc1ysis, hypodermic st imulation, and the ex
ternal application of heat. Additionall,Y, intra.venom: injections of fluids 
ha,·e been strongly urged by its champions. For this purpose the fol
lowing standard of i::.a.line fluid may be cho::.cn: so<lium bicarbonate 1 
part, sodium chloricl 6 parts. boi led water 1000 parts. The temperature 
of the fluid when injected va.rie.5 according to circumstances from 100-f° 
to 104° F. (~8°--!0° C.), more fror1uently the latter (Shakespeare). 
The quantity demanded may be 1 or 2 quarts (liters), and the injec
tion ma.y need to be repeatNl in from one to three or four hours. 
Despite the physician's best efforts, p<1ticnts in this period usually 
succumb. 

(rl) Stage of Reaction.-During thii; stage the tannic acid may he 
replace<l by a. solution of S:Llt in water (10 or 15 per cent.) for cntcro
clysis (Cantani ), and it may be well to continue hypodcrmoclysis in /o'\Otnc 

instances. Further than this, the treatment is essentially symptomatic. 
Food of the blandest sort and in small quantities must he a.l lowed at 
freciuent intervals if we would a\·oirl enteritis an<l other unfo\·ora.blc com
plications. Tonic remcflies should be given cautiouRly, and rest an<l 
careful nursing insisted upon. Complications must be met in accor<lance 
with general principles. 
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YELLOW FEVER. 
(Febrisfiar:a; Gelbfieber, Ger.) 

D efinition.-Yellow fo,·er is an acute, highly infectious (but non
contagious) cn<lemic and epidemic disease. It. is. characterized by~ sharp 
period of invasion, followed by a period of rem1ss1on, a.~<l .the latter m tu~n 
by a relapse and certain symptoms peculiar to the aftcct10n (black vomit, 
jaundice, suppression of urine). . . 

Historic Not e .-Yellow fever is endemic only with111 certam geo
gnipliic limits, where it also prevails epidemically when the conditions 
are favorable. According to general bel ief, it first appeared in 1647 in the 
Barbadoes (West Indies). Subsequently, it was conveyed along the chan
nels of commerce until it became widely disseminated, and chiefly in sea
port towns. In 1699 an English vessel carrying sbwcs ~ransporte<l. the 
disease to Mexico from the Atlantic coast of Africa. GmtCrns classified 
the areas of infection thus: (1) The focal zone, in which the disease is 
never absent, including Havana, Vera Cruz, Rio, and other Spanish
Ameriean ports. (2) Per(focal zones, or regions of periodic epidemics, 
including the ports of the tropical Atla.ntic coast in America and Africa. 
(3) The zone of accidental epidemics, between the parallels of 45° N. and 
3.:;o S. latitude. Yellow fever was brought to the United States (Boston) 
in 1G93, and since then has invaded in epidemic form numerous sca·coast 
cities, being carried thence to a number of inland towns: The belief that 

~:~1~~~ef~~ ~l~;e~ .. ~~·i~l::tisy ~~~sii:1~!g~e:~aiph~~;i1:i~~~~aloliP~~;~i:!P~f~ 
(1797), a.nd the efficacy of rigid quarantine regula.tions in preventing con· 
veyance of tbe poison by vessels having yellow.fever cases on board was 
pointed out by the si1me organization. 

P a thology.-The skin is jaundiced (hepatogenous) and often large 
or small ecchymotic spots arc observed, but neither the internal viscera 
~or the blood shows characteristic lesions in cases of a.Yerage intensity. 
In severe forms congestion, hemorrhage, and degeneration are the changes 
noted, especially in the li\'Cr and the gastro.iutestinal mucous membranes. 

After dca.th the liver is anemic, as a rule, but in the early stages of 
the disease it is markedly hyperemic. Its color varies, ranging from pale 
yellow to an orang~ hue, ~n<l punctiform extra.vasations cau~e mottling of 
the surface. I ts size vanes little from the normal. Parcnchymatous de· 
generation of the hepatic tissue is common, though in places it may be 
entirely normal. The livcr·cells are swollen, containing fat and granular 
matter with indistinctness or absence of nuclei. 

The 9astro·inteRtinal mucosa is the scat of numerous minute hemor· 
rhages, similar spots of extravasation being found on the various serous 
membranes of the body (meninges, pericardium, pleura, etc.). llemor· 
rhagic infarrtions may be found in the various internal viscera. The 
lesions of acute cat:irrh a.re seen in pronounced form in the gastric mucosa, 
which may ali:;o present erosions. The black.vomit material is found in 
the stomach, and le~s frequently also in the smaller intestines, which pre
sent the evi!lcnces of ncute catarrh of their mucous walls. 

The SJdl'~ll is dark and friable, but i:s. ~ot enlarf!:ed. The kidneys 
show the lcswns of parencbymatous nephntis, the microscope revealing 
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cloudy swelling of the epithelium of the tubules with fatty degeneration, 
and rhc tubules themselves being occupied by casts, chiefly granular. 
The heart-muscle looks pale, and may be the seat of granular aud fatty 
degeneration. The brain and its meninges are hyperemic, and degenera
tive changes ha.ve been described in the sympathetic ganglia (8chmi<lt). 

The blood is dark, and many of the red corpuscles, ha.ving disorganized, 
set free hemoglobin, as in ma.laria. Cerra.in significant lesions of a gen
eral character-such as a fatty degeneration of the walls of the sma.11 
blood-vessels and the capillaries- have been noted by competent ob
servers, and these, by allowing filtration of the blood-serum through the 
\'essel-walls, ma.y account in great measure for tho concentra.tion of the 
blood. 

Etiology.-The fact that yellow fever occurs chiefly in epidemics of 
varying extent mu:st be borne in remembrance, and wben the first cases 
appear in a. fresh outbreak we may feel certain that the 1lisease has been 
transported from some distant point. Its bacteriology is as yet an unsettled 
problem. 

Among predisposing causes season heads the list. The disease prevails 
chiefly in summer, being completely arrested by one, or at most two, se
vere frosts. 'The affection is to a far greater degree under the influence 
of the tempera.ture than of any other meteorologic element, requiring, as 
it does, at least 72° F. (22.2° C.). Long-continued elen1.ted temperature 
therefore favors a spread of the disease, and atmospheric humidity also 
favors its propagation. The poison is more virulent at night than in the 
daytime; and unhygienic conditions, as overcrowding, filthiness, ill-ven
tilation, etc., a.re important disposing factors. 11,qe and mce ha.ve some 
degree of influence, children being more liable than adults, males than 
females, and whites than blacks. Other factors worthy of special mention 
are-intemperance, physical exliaustion, sexu.al excesses, fear, de;n·essing 
emotions, etc. One attack usually bestows permanent immunity, and 
natives of an infected district are far less liable to the disease than new
comers. The poison is not given off by the severe form of yellow fever 
in the mature or active form, but only becomes so after it has undergone 
further development in a favorable soil. It may, howC\'f'r, be carricJ to 
short distances by currents of air, :md may be trilns.ferrecl over an_v dis
tance Ly fomitcs-c1othing, baggage, letters, and packing·cases being the 
most frequent carriers. The specific poison manifes.ts great tenacit_v of 
life. In a large city the infected district may be small, and, although it 
tends to extend itself, the process is a. slow one. '.l'bc march of an epi· 
<lcmic may be interrupted or even complete!;? arrested by apparently triv
ial agencie~-1·. !J · watercourses. rows or clumps of shruULery or under· 
brush, high fences or walls, anti so on. 

Clinical History.-Incubation Stage.-This varies greatly, ranging 
from one <lay to two or e\·cn three weeks. During the incu Lation certain 
general symptoms may appear, such as languor, headache, anorexia, etc., 
lasting several days. 

Invasion Stage.-'The onset is abrupt, an initial chill usually occurring, 
but it is very sel<lom severe or prolonged, a. reactionary fever following 
promptly and the temperature rising to 103°, 104°, or even 105° F. 
(40.5 C.). ~,he temperature is .apt to be higlicRt at the beginning, and 
then falls gra<lu11lly, hyperpyrex1a being rare. 'l'hc chill and fever are 
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accompanied by headache an<l pains in the Joins and _legs, often of ~~eat 
severity, an<l a little later restlessness, mental confus1_on, and a. .de~irrnm 
that is sometimes violent in character may dc\·elop. In the majority of 
instances, however, the miud remains clear. The pulse is a~ce~erated 1 
but not in proportion to the height of the temperature, and is fuJI and 
stronrr at the start, diminishing in strength and frequency soon after. 
The face is flushed and in severe forms quite dusky. ~rhe eyes are 
suffused and intolcrnnt of light. 1l'he tongue may or may not be coated, 
and nausea nnd vomiting may occur, the latter being one of the most 
characteristic symptoms of tLc disease. Associated with these s.ymptoms 
there arc cpigastric oppression and burning sensations. with decided ten
derness. Tbe vom itus ma.y be blood-strE'akcd or contain chocolate-colored 
particles, and occasionally unaltered blood is vomited. Constipation is 
usually present, the stools showing a deficiency of bile. The urinc is 
diminished in amount, dark-colored, and often contains a slight amount 
of albumin: this early transient albzoniww·ia is a. very characteristic 
symptom. 'l'hc initial stage may last from six or eight hours to two or 
three days, or even longer, and is longer in the milder forms of the dis
ease. Wi th the term in at ion of this stage the fever remits and the other 
symptoms disappear with surprising rapidity, the pulse becoming remark
ably slow. 

'stage of Remission.-From this moment convalescence may begin and 
proceed to full rcCO\'CI'_\~ without interruption, the happy event being often 
marked by critical d ischarges. In most instances, however, the patient 
presents CE'rtain symptoms and signs of ill-health during tbis period (more 
or less prostration, epigastric distress with tenderness, mental dulness or 
even stupor, and a yellowish tint of skin and urine), which lasts from a. 
few to twenty-four hours, wben another stage with its more striking symp
toms supervenes. 

Stage of Secondary Fever or Collapse.-''.l1he patient becomes extremely 
weak, presenting the signs of profouni..1 collapse. Th e surface or the body 
is cool (extremities often positively cold). the skin in nearly all instances 
assuniing a. yellow or br?nzed tinge1 from which the disease recch'eS its 
name . . The pulse is 1:ap1d and c~mprcssible1 an<l soon vomiting becomes 
very d1stresRmg. l Lcmorrha.ge rnto the stomach generally occurs, the 
blood being acted upon by the gastric secretions, and producing the 
material which is expelled as the characteristic •·black vomit." Occa
sionally unaltered blood may be vomited; the stools a.ho may be tarry. 
In the worst cao;:cs hemorrhages from other mucous surfaces arc common 
(epistaxis, hematuria. metrorrhagia, etc.), and cutaneous hemorrhages 

rl\~l~;~\\ie~~C~;·~fl u1e1~tJt.~li~t S~:g:m~~~h~O~~~;,e a~~tOf~~~I~~~ 'a~~°':~;d~: ~=; 
often be observed on the teeth and lips. 

In most cases the urine is deficient, containing albumin and casts, and 
in rare instances there is complete anuria. 1'he latter may precede the 
de''.elopment of gra.,·~ nenous symptoms. as convulsions, or even coma, 
which may be uremic. 

ln some im1tanccs the temperature rises tluring this period (secondary 
fever), and in fa vora.ble t·ases terminates by lyRis, or it may assume the 
typhoid form and re1'ult fatally. Jn all cast·~ that puri'luC a. favorable 
course convalescence is slow and gradual. and may be uninterrupted by 
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relapses, but this is an unusual course of affairs. The duration of the en
tire attack (composed of three stages) is variable, though as a. rule it 
covers about one week. 

Clinical Varieties.-~Iany different varieties luwc been described, 
each characterized. by one or more prominent features, but none seem 
more justifiable than Finlay's 1 classification, in which he distinguishes 
three forms: (1) the accliwation fever, or non-albu.minuric yellow fever; 
(2) the plain alb1tmi1mric yellow fem·; (3) the melano-albw11inii»ic yel
low fever, chriracterized by the presence of blood or "black vomit " in 
the stomach or intestines. 

Dia gnosis.-The symptoms that justify a diagnosis in the initiaJ 
stage, pro,·ided an epidemic be prevailing, arc the sudden onset, head
ache, severe lumbar pains, peculiar facies, nausea, n.ncl vom iting of biliitry 
matter. In the early stage intense capi1lary congestion of the surface of 
the body is diagnostic :mU indicative of a severe form of the disease. In 
the third stage the coexistence of jaundice, the black vomit, and suppres
sion of urinei with evidences of co11a.pse, makes the diagnosis easy. The 
first cases that appear in a locality hitherto free from the disease are often 
diagnosticated with difficulty, especially if they present anomalous cha
racters. In such, a certain diagnosis is possible only by exclusion. 

Pernicious malarial fever bas not the deep jaundice, the slow pulse, 
the peculiar temperature-curve, the intense capi11ary congestion of the 
surface of the body, the black vomit, the early albuminuria, and the clear 
mind-all symptoms that mark yellow fever. On the other hand, the 
organism of Laveran is pathognomonic of pernicious malarial fever, as is 
the effect of quinin upon the disease. Kemp has made a microscopic, 
spectroscopic, and chemical study of the black vomit of yellow and 
malaria] fevers, and founU that the pigment in each case was <lerived 
from the blood, which had been acted upon by the juices of' the stomach. 
The vomitus in malarial fover, however1 contains in addition considernble 
quantities of bile-pigments and bile-salts, which arc wanting in that of 
yellow fever. Further, in the latter the vomited matter is much more 
highly acid thau tlrnt of malarial fever. 

Prognosis.-Different epidemics show widely different clea.tb-rates, 
and the most potent factor is the parlicular type of the disease in indi
vidual epidemics. Some ha.rn been characterized chiefly by the lig11ter 
forms of the affection, and in such the death-rate bas been as low as 1 per 
cent. In other epidemics the type of the affection has been so virulent 
as to make the mortality list run extremely high, even to 100 per cent. 
In general terms, mild epidemics µ;ive a mortality of 5 to 10 per cent., 
and se,·erer forms one of 30 to 50 per cent. 'l1he <lea.th-rate is lower 
in private than in hospital practice. 

Among the gravest symptoms intense capillary con.1est£on , coming on 
during the first stage, deserves special emphasis. Equally serious, in 
most cases in which they occur, arc suppres."fion of ll1·ine, intense iaundice, 
and uremic to:remirr. 'l1he black vomit is not as fatal a sign as the 
symptoms prev iously mentioned. 

lt has been noted tba.t a larger number of men, proportio1mtel:v, tlian 
women anti chi ldren succumb to the disease, and that it is less fatal among 
negroes than among whites. 

1 J.,"dinbnrglt .Medical. Journal, Edinburgh. 
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Treatment.-The measures that are employed in yellow fever may 
be considered under tbree main heads: (1) Prophylaxis; (2) general 
management; ant.I. (3) medicinal measures. . . . 

(1) Prophyla.xis.-The patient must be quarantmc<l, and 1f the area m 
a city that is infected be definitely known, it should be shunned by well 
persons, and particularly if the latter a.re not acclimated . Per~ons living 
in infected localities who ha\'C not been immunized by a previous attack 
had better go elsewhere if such a course be practicable. E':ery available 
means to prevent a dissemination of the poison by fom1tes must be 
enforced, aucl most important is the thorough disinfection of all personal 
belongings, bed- and body-linen, mattresses, clothing, ~tc. The room 
occupied by the patient must also receive proper attcntwn. . . 

Dr. Domingo .Freire has introduced and advocated protective mocula
tion with diluted virus, and Ashmead 1 recommends immunization after 
)Jurray's method, as follows: (1) Instead of carrying the patient to tbe 
infected region, take the infection to the patient; inoculate with the 
blood-serum of a partially-immune subject (a ncgro), and inoculate a 
second time with perfectly-immune blood-serum of a white subject who 
has bad yellow fever. (2) Expose infected blood-scrum to frost before 
inoculating, and follow this at once with a second inoculation of immune 
blood-serum. :Frost always modifies the Yirus. 

(2) General Management.-The sufferer from yellow fe\'er must be put 
to bed at once, and an abundance of fresh air (without exposure to strong 
drafts) must be supplied, The medicaments and the nourishment are to 
be admin istered through a tube or spout-cup, so as to obviate raising the 
patient's bead. Body- and bed-linen should be kept scrupulously clean, 
being changed frequently, and the patient must not be allowed to leave 
bis bed on any account. The diet should be of the lightest sort and 
entirely liquid, beginning with peptonized milk, koumiss, or light broths, 
and in small quantities. 

(3) Medieinal Measures.-At the outset it is well to gently stimulate 
the various excretory organs, and mild laxative diapl1oretics and diuretics 
answer tbis purpose. Hydrotherapy may be employee! to maintain tbe 
nervous tonicity and reduce the temperature, but when the spontaneous 
fall of temperature sets in this m~thod must be promptly discontinued. 
During the first stage the neuralgic pains, which attack principally the 
head,_ loins, ancl nerve-trunks. are to be relieved by morphin given hypo
dc~m.1cnlly: and for the same symptom Bemiss highly recommends 
qumm by the rectum (gr. xx-1.296). Intestinal antiseptics may also 
be used throughout tbc attack (salol, betanopbtol, etc.). 

_Du1:ing the sta&c of re~nission the powers of the sy~tcm arc to be fully 
mamtamed by a. smtablc dietary and by tonics ancl stimulants if required. 

In the last stage, which generally supcnenes, supportiYe measures 
must not ~e forgotten, everything that gives promise of aiding the vital 
powers being brought into prompt requisition. Rertal nutrient enemata 
should be c1~1plo."e<l if marked gastric irritability prnhibits feeding by the 
mouth. Stimulrmts arc demanded, ancl these should also be administered 
per rectum if not retained by the stomach, or they may in some measure 
be admin.istere<l hypodermically. The stomach i~, as a rule, more tol
erant of iced champagne than of other forms of stimulants. 

1 J[edical Record, K cw York. 



CEREBRO-SPINAL ,lfESISGITIS. 123 

If irritability of the stomach be present, ice an<l hyclrocyanic acid 
may be tried. Sodium bicarbonate (gr. x to xx-0.648 to l.29D) in 
Vichy, Apollinaris, or Seltzer water is a most useful remedy, and Stern
~:~gro~k:w~~~<l f~~1~nuf~~bination with mercuric chlorid with success in 

~· Sodii bicarb., 5iv (16.0); 
J lydmrg. bichlorid., gr. ss. (0.032); 
Aqu;\! pune, Oj (480).-M. 

Sig. For a. severe case two teaspoonfuls every hour, day and night; 
for a mil<l case, every hour by day au<l every two hours by 
night; administer always ice-col<l. 

Perhaps the chief indication for the use of sodium bicarbonate is 
the extreme aci1lity of the various secretions, especially the gastric and 
renal. Sternberg contends that by fulfilling this indication we prevent 
in great measure the occurrence of acute nephritis and suppression of 
the urine. Hemorrhages and other symptoms must be trc:lted by the 
usual means. If the stage of convalescence be reached happily, tonics 
(especially quinin) are to be administered, and the customary diet can 
gradually be resumed. 

CEREBRO-SPINAL MENINGITIS. 
(Spotted i'c1:er; Cerebro-spinal Fever.) 

Definition .-An infectious disease, caused most probably by the 
1llicrococcus lanceulatus. It is chn.racterized anatomically by inflamma
tion of the meninges of the brain and spinal cord, and clinically by an 
irregular course, a moclcrate febrile movement with somewlrnt character
istic and profound nervous symptoms (excruciating headache, pain in tl1e 
back and upper part of the spine, contraction of the muscles of the 
nucha, hyperesthesia, delirium, and ofttimes coma). ~'be disease ma.y 
occur sporadically or in epidemics, or may even assume pandemic pro
portions. 

Historic Not e .-Cerebro-spinal meningitis was first recognized 
and described as late as the beginning of tbc present century (1805) by 
Viesseux of Geneva. During the next decade numerous limited epi
demics were observed both in Europe and the lT nitcd States, and subse
quently recurring epidemic and pandemic visitations were noted, though 
at comparatively long and variable intervals of time. In nearly all the 
large cities in this country it may be said to have become en1lemic, and 
in Philadelphia. since 180:3; yet the affection is, without doubt, becoming 
less and lc~s prcva.lcnt. 

Path ology.-Thc cases that prove spec<lily fatal do not prc<cnt 
gross characteristic changes, but by the aid of the micro8copc leukocytc>51 
are discon~red immediately around the cercbra.l VCH~cls, and round cells 
in the cortex of the bra.in. In some cases the characteristic evi1lcnces of 
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encephalitis are already notic('able. On the other hand, the cases in 
which death occurs after the disease bas been fully developed show the 
lesions of suppurative inflammation of the meninges of the. 'brain. '1

1

~e 
arteries, Yeins, and sinuses are much engorged; the vc.ntricle~ are d1s
tencle<l with liquid, but the pia mater is principa11y affected, its Yessels 
being greatly enlarged, and a. more or less copious scro-fibrinous or sero
purulent ~xudatc occurring into the meshes ?f its networ~. 'l'hr~ longer 
the duration of the case the more purulent JS the exudation. 1 he \'Cll

trirlcs of the brain arc filled with a similar exudation, and red blood
globulcs may be present at an advanced stage. 'fhc color of the cxu. 
date is at first a.lmost clear (being composed of serum):. it then clrn~ges 
to a milky turbidity, to a pale yellow, and at last, when 1t becomes thick, 
takes on a g reen ish.yellow color (" leek·green "). 1'hc subaraclrnoid 
space may be occupied by a uniform layer composed of fibrin and pus, 
which exhibits the greatest thickness along the longitudinal fissure. 

The brain·matter is congested, and sometimes softened in spots, and 
on section the gray matter may present punctate extravas:1tions. When 
resolution occurs reco\•ery may be complete, but more frequently the pia 
mater remains thickened, and here and there are imbeclded in its tissue 
flattened cheesy masses. 

The exudation may follow the auditory and optic nerves along their 
lymph·sheaths, and pus has been found in the internal ear as well as in 
the chambers of the eye. 'rhen the cases tend to become chronic the 
membranes are thick itnd adherent, while the cortex shows areas of soft. 
ening or atrophy. 

The membranes of the spinal cord manifest lesions identicn.l with 
those of the bra.in. 'J'h ey are vascular engorgements, followed by sero· 
fibrinous, and httcr sti ll by sero·purulent, exudation beneath the ara.ch· 
noid. rrhe changes a.re more marked on the posterior than the anterior 
surfa ce of the cord, and the exudate increases in amount in passing from 
above downwrtrd, in severe cases sometimes assuming the form of a sheath 
which completely surrounds the cord throughout its entire length. The 
pia. mater is congested, and may be thickened, shaggy, and in places 

~~~11~:~:':ito~: ~l~~l ~~~~!t;~;r:~~~:~neg~ray matter may be the seat of serous 

'l'hc lungs may exhibit the changes peculiar to bronchitis or pneu· 
monia.. In the heart endocarditis may be note<l, though rarely, and both 
the pleura and the pericardium may show inflammatory lc~ions and con
tain a. serous or Sero-purulent exudation. I have note<l one malignant 
case in which hemorrhages into the serous membranes and into the skin 
!rnd. taken place. 'l1110 spleen may be moderately enla.rged, the increase 
m size and the degree of fever beina proportional. and the liver is hyper
emic. The kidneys arc congested, ~nd bacterial forms have been found 
a!'sociated in the la tter with the lesions of acute nephritis and hemor· 
rhage-:-con<litions of which they were most probably the cause. 

Ehology.-Bacteriology.-It is probable that the Jl} ic1-ocnrrn., /ance
olatuR is the specific cause of cercbro·spina.1 meningitis. Flexncr and 
Barker found the micrococcus uniformly present in a ll cases in an epi
demic which occurred at J_.ouacoming, a. mining town in ::\farylan<l.1 Other 
bacteria arc, however, constantly found associated (streptococcus pyogencs, 

1 Annual of the Unfrersal ,lfedical &iencei, 1895, vol. ii. A-65. 
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staphylococcus aurcus, etc.), and there is little doubt that these, sometimes 
give ~pccial characters to the clinical bacteria. 

Predisposing Causes.-(1) Age.-)fost cases occur among children and 
young a.<lults1 though no age enjoys perfoct immunity. Occasionally epi
demics have affectrJ adults chiefly. 

(2) Climate.-Tlie disease is unknown in tropical climates, but has oc
currc<l in a.ll parts of the temperate zone, and is most prevalent in tbe 
more northerly portions of the latter. 

(3) Season is not an important factor, though the disease prevails 
brgcly in col<l weather. 

( 4) Unhygienic Inftuences.-'l'hose who Ii vc under unfa vorablc sanitary 
influences are especially liable, a.nd hence the disease often :Lppears in illy
ventilu.ted and o\·ei·crowded ha.bitations-among the poorer classes, among 
soldiers crowded together in barracks, ancl among prisoners. For like 
reasons cxcessh•e physical or mental exertion or bodily fatigue, as after 
prolonged marching, ma.y heighten the susceptibility to the disease. In 
certa.in epidemics the di8ease has raged exclusi rnly in \•illages that afforded 
the least hygienic conditions. 

Cerebro-spinal meningitis is not unfrequently associated with other 
epidemic affections, especially scarlet fever and measles. 

Modes of Conveyance.-Precisely how the contagion is transferred from 
an infected person to a healthy one is not known, though the disease is 
probably not contagious. rrhere is considerable evidence to show that 
the poison ma.y be conveyed by fomites, though even this seems to be 
limited to the cases furnishing intensely virulent poison. As to the 
manner in which infection occurs or the virus gains entrance to the 
system our knowledge is very imperfect. 

Clinical History.-The period of irieubation must be brief, though 
its duration c:i.n only be approximated in the present srnte of our know
ledge. The prodroma.l symptoms exhibit considerable variety in different 
epidemics, and may even be absent when the im·asion is sudden, a. patient 
in vigorous health often being stricken down as though by a blow. In 
some of these rapidly fatal cases th.ere is a short prodromal period, during 
which the patient complains of lassitude, headache, rachialgia, muscle- and 
joint- pains, and sometimes nausea ctnd vomiting. In ordinary forms the 
premonitory symptoms may last from a few hours to a week or more, and 
the pa.tient's complaint may be limited to cervical and occipital pains last
ing a day or two: then, without any initial chill, the invasion period su
pervenes. In milder, and usually in sporadic, cases the symptoms consist 
chiefly of languor and debility, headache, pain in the back and limbs, 
vertigo, vomiting, and sometimes diarrhea. 

Most cases begin abruptly, aml with few exceptions the hour of onset 
is between noon and midnight. The symptoms which are often most dis
tinctive and violent are chill (often severe)1 fever of a moderate grade, a 
full and somewhat accelerated pulse, raging headache, and vomiting. In 
children the ushering-in 8ymptom may be a. convulsion . These symptoms 
arc followed in the course of a few hours by pain in the back and cervical 
portion of the spine-an early anrl characteristic symptom. Attempts at 
Hexion or rotation of the heu<l increase the pain in the neck, and in like 
manner movements of the body augment the spinal pa.ins. Later, the 
muscle3 in the cervical region contra.ct, at the same time becoming rigid, 



126 INFECTIOUS DISK!SES. 

and produce the condition of opisthotonos. The patient may be unable 
to ~wallow on account of the excruciating pain which the act is apt to 
excite. 

~rbe temperature is but moclerate1y elevated. In a certain pel'centage 
of the cases it rapidly rises to 104° or 105° F. (-10.5° C.), but soon falls to 
102° or 103° F. (38.8° or 39.4° C.), at which level it is maintained with 
irregular urnlulations until defervescence, which takes place by lysis. In 
fatal cases death is preceded by a. sudden grent elevation of temperature 
to 108° and even ll0° F. (-13.3° C.). There may be a rapid foll of tem
perature, followed by collapse. In the very young the thermometric 
range is lower than in adults. 

'l'he pulse is but slightly accelerated, if at all, in the early stages of 
the disease. Lriter, in twenty-four to thirty-six hourf-1, it may in severe 
cases leap to 120 or even HO, its ch ief characteristic being the variability 
in its rate. In the early stage it is of good volume and tension; later, 
it ma.y be soft and compressib le, and when a fatal termination is impend
ing it becomes small and feeble. 

The respirations, as a rule, increase in frequency and are sometimes 
quite irregular; but marked dyspnea, with slowing of the respirations, 
may be observed during the advanced stage, being clue to pressure ex
erted by the exudation upon the respiratory center. Cheyne-Stokes 
breathing and sighing respirations may be present. 

Nervous Symptoms.-'l'he headache is racking and often persistent, 
though it is subject to remissions; and is intensified by light and sounds, 
bPing so violent as to cause the patient to groan even while profoundly 
comatose. 'l1hcre is vertigo in nearly nl1 instanc~s. 'fhc pain referred 
to the spine may be general or limited to either the lumbar or cervical 
region (rarely the dorsal), and the general myalgic pains are often in
tense, especially in the extrPmities and the abdominal region . With 
the cepha.lalgia and abdom inal pain may be associated vomiting. Hyper
esthesia is a prominent symptom, the gentlest touch being extremely 
painful; anesthesia may also be noted, though less frequently, and 
usually follows the hyperesthesia. Any voluntary muscular movements, 
however, excite pa.in. In some cases delirium appears early, and in 
others rather late, while in the worst types death often occurs before de
lirium develops. On the other ha.ad, in a. small percentage of cases this 
symptom is absent throughout the entire cour~e, and always its character 
and intensity exhibit a. remnrkable variety. It may be mild or it may 
take the form merely of incoherent answers to questions. Active delirium, 
however, is common and is accompanied by lrnllucinations, during which 
the patient shouts loudly, and, unless restrained, gets out of bed. 'l'his 
form of delirium occurs in paroxysms that are most apt to appear at 
night, and in th~ fcma_lc . .it is somct!mcs h~la~·ious or hysteric. An 
erotic te1Hlcney, with pnap1sm or semmal cm1ssions, has rarely been ob
served in males. ~1he "maudlin " delirium of the drunkard is sometimes 
seen, but sooner or later somnolence appears and may <lcepen quickly into 
com:i, the latter symptom perhaps being temporary, thon~h more often it 
continues until recovery or death. As before stated, vomiting is common, 
though it may appear late in the disease; it is doubtless of cerebral 
origin . 

Sympto1118 of motor frritation are among the prominent phenomena of 
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the disease, twitching of single muscles or groups of muscles often being 
seen, and occasionally muscular tremors. Muscular contraction is an 
almost constant feature . After a. few days a tonic spasm of the muscles 
of the extremities sets in, as the result of which the arms are bent upon 
the chest, the forearm upon the arm, and the thumb upon the palm: the 
thigh is also flexed on the abdomen and the leg on the th igh. The opis
thotonos previously alluded to m•y be followed by trismus. which can be 
considered a mortal symptom. Convulsions do not occur in adults, but 
arc common in children; occasionally. however, there a.re paralysis, especi~ 
ally of the mu~clcs of the face. and pa.retie hemiplcgia. 

Organs of Specia.l Sense.-Photophobia. is a prominent symptom, a.ncl 
the condition of the pupils is very variable. They may be dilated or 
contracted (more frequently the former) or remain normal; a.n<l in the 
majority of cases they are unequal in size and react poorly to light. 
These pupillary changes may come on early or late. Strabismus is fre
quent, being usually temporary, though it may recur several times during 
the attack . Rarely it is permanent. Conjunctivitis of moderate inten
sity and keratit is may occur, the former being more frequent than the 
latter, however; and ptosis is almost always present. Intense purulent 
irido-choroiditis sometimes occurs; either temporary or permanent blind
nes.-; is met with, and, much more rarely, nystagmus is noted. Among 
opti~al 1'equelre are cataract and atrophy of the eyeball. 

DN1fness is by no means an infrequent symptom, there being an early 
intolerance of sound and a marked tinnitus aurium. Later, suppurati\·e 
inflammation of the middle car, followed by rupture of the tympanum 
and otorrhea, may occur. The internal ear mtty be similarly invohred, 
and in such cases the gait may become uncertain from implication of the 
semicircular canals. 'The deafness may after recovery be found to be 
permanent, though, as a rule, it is incomplete. 

Cutaneous symptoms appear, some of which possess considerable diag
nostic worth. Pallor and lividity of the skin and visible mucous mem
branes often characterize the period of invasion, and shortly after the 
onset herpes facialis appears in more than half the cases. This symptom 
is significant for diagnosis. 'fhe separate lesions are extensive, and often 
coalescence of two or more is witnessed. Herpes faeialis belongs in a. 

peculiar sense to cerebra-spinal meningitis-herpes labialis to malaria, 
and less frequently to pneumonia and meningitis. A petcehia.l eruption 
is common, and has been most. frequently met with in the early epidemics, 
and more frequently in ~\..merica than in Europe. To this symptom the 
clisea~e owes the name, long since gi,·en to it, of "spotted fever ." It 
may 1 however, he absent, and when present it is sometimes limited to a 
small supcrficinl area, though more frequently it is diffuse. At first the 
eruption may be bright-red (erythematous), later becoming <larker, or it 
may he distinctl:• petechial from the start; purpuric spots of considerable 
size and sometimes large ecchymoscs may appear, but these are most 
common in the more malignant types. Other forms of eruption arc also 
seen (sudamina, urticaria., ecthyma, crythema, ery::;ipclas, etc.), but arc 
dc,·oid of diagnostic value. Gangrene of the skin is occasionally noticed, 
an1l in some ca..~(''\ bed-sores are liable to arise; hut there is no fixed time 
for the skin-le~ions of cercbro·spinal fever to a,ppear, and their duration 
is exceedingly variable. 
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Of gastro-intestina.1 symptoms vomiting is the most common. It usu
a.lly lasts only for a brief period at the onset, though it ma_v recur 1atet> 
at longer or shorter intervals, and is of nervous origin. 'l1hc appetite 
may be good, but in many cases it is soon lost, the tongue, in a large J~ro
portion of the instances, being only slightly coated. ln cases assuming 
the adynamic or typhoid type the tongue is apt to become dry and of a 
brow11 color, with the formation of sordes. Under these circumstances 
the abdomen is tympanitic and the bowels relaxed, and diarrhea may be 
urgent, resisting all efforts aimed at its relief. Retraction of the belly 
is common, and constipation instead of diarrhea is the general rule; the 
spleen may often be felt a little distance below the costal margin. 

Renal symptoms are not prominent, though the amount of urine passed 
is often above the normal despite the febrile 1110\'ement. It may be below, 
though rarely, while in sti ll other cases it is found to be about normal; 
and retention on the one hand and incontinence on the other have been 
observed. Albuminuria is sometimes met with, and sugar has been 
detected in the urine in rare instances. 

Complications.-:'!Iany of these have already been mentioned in 
the portrayal of the symptoms, particularly those taking the form of 
destructive inflammations of the eye and ear and the paralyses of the 
cranial nerves. '..L'he purulent inflammations of the serous sacs which 
were referred to in discussing the pathology (pleurisy and pericarditis) 
are among the frequently associated conditions, an<l secondary bron
chitis is also common. 

Pneumonia (lobar and lobular) is a frequent and much-dreaded com
plication. Atelectasis may occur. 

llemorrltagic ue-pkritis, usually of mild type, may appear as a com
plication. 

Special and Atypical Forms.-(1) Mild or Rudimentary~In 
this type the characteristic signs are either undeveloped or wanting, and 
the <liagnosis is possible only during the prevalence of epidemics, which 
furnish typical cases. ~l1he symptoms vary and are indefinite, but per
haps the most constant and significant arc severe headache, languor, ver
tigo, nausea, and occasionally vomiting. Fever and contraction of cervi
cal muscles arc absent, as a rule. 11he duration of ru<limentary cerebro
spinal fever is brief, the more noticeable symptoms rarely exceediug three 
or four da.ys. 

(2) The Abortive Fonn.-Here the initiaJ symptoms are severe, but 
after two or three da.ys they rapidly subside, leaving the patient conva
lescent. The disease is cut short by the acquisition of immunity, and 
not as the result of medical interference. 

(3) Intermittent Fonn.-In this variety the symptoms, however in~ 
tense, remit or almost wholly intermit every day or second day: these re
missions are followed by a decided exacerbation or recurrence of the dis
tressing features of the disease. Intermissions may occur a.t the begin
ning of a case. though more often they occur a.t an a.dva.ncecl stage and 
tend to prolong its course. 'l1here is not observed the strict periodicity 
that is seen in mahrin., and neither is the temperature-curve typical of 
the l:ittcr disease nor a.re the malarial organisms found in the blood. 

(-!) Typhoid Form.-In a certain though small proportion of the cases 
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the special features are characteristic of the " typhoid state," but their 
course is more protr:icted than is usu a I. 

(5) Fulmina.nt or Apoplectic Form.-The symptoms characterizing this 
most malignant type of the affection are rather inconstant. 'l1here ma.y 
be severe chill, loss of consciousness, followed by deep coma. an<l clea,th, 
the whole course occupying the space of a few hours only. I saw "two 
such cases in the same family: the first1 a girl of five years, was stricken 
at 2 P. M. anti dietl at U P. M.; the other, a boy of seven years, was 
taken ill on the following day about the same hour, and died a.t 10 P. M. 

Other instances pursue a somewhat slower course, though manifesting the 
mflst striking maJignancy. These begin with intense chills, violent head
ache, vomiting, early stupor, great prostration, contraction of muscles of 
the 1icck, moderate fever, and a feeble, progressi"ely slowing pulse until 
it sometimefi reaches 50 or even 40 hen.ts per minute. The eruption, 
when it appears, takes the form of purpur:i. 'l'his form is most apt to be 
met with early in an epidemic, and with few exceptions pro\•es fotal. 

Diagnosis.-The most important symptoms for diagnosis are the 
:i.brupt onset: intense pains (cenico-occipital and lumbar); prostration; 
vomiting; vertigo; somnolence, alternating with local or genera.I tonic or 
clonic convulsions: delirium (often sporti,·e in type); tonic contraction 
of the muscles of the neck, extending to the back ; marked byperes
thesia; a slow, followed by a. more rapid though variable, pult-:e; irregu
lar temperature-curve; and certain eruptions, especially pctcchial and 
herpetic. 

Differential Diagnosis.-The disease, especially the sporadic form, is 
apt to be confounded with certain other affections. 

(1) 'l'uberculffr Jieningitis.-In this affection there is usually a tubn
culous history-either persona.I or family-with prodromes extending over 
many days (occasional vomiting, unnatural peevishness, constipation, etc.). 
1l 1be invasion-period Jacks the sudden onset of cerebra-spinal meningitis; 
the degree of rctra.ction of the abdomen is greater thu.n in the la,ttcr 1lis
ease, while the arching of the neck is less; the genera.I myalgic pa.ins and 
the hyperesthesia are also less marked than in cerebra-spinal fever; the 
herpetic a.nd petechial eruptions arc rare in tuberculosis an.I common in 
cerebra-spinal meningitis; while Cheyne-Stokes breathing a.n<l the well
markcd changes of puhw belong peculiarly to the tubercular type. By 
the aid of the ophthalmoscope choroidal tubercles may isornctimes be de
tected, and are signs of an im•ariably fatal complaint. 

(2) Pneunumia.-This affection may be complicated with a meuingitis 
that affects chiefly the cerebral cortex. Ilence, while there will be 
motor spasm (more or less localized) and tremors, there will also be l<:'ss 
retraction of the head and less myalgic pain than in cerebra-spinal menin
gitis. Again. pneumonia precedes the development of the meningeal 
symptoms, anti when not seen early we cannot be certain in sporadic cases 
which was the prior affection. 

(3) Tpplioid Fever.-Tho cerobml type of this affoction m•.v simulate 
closely the disease under consideration. In both ma.y be observed fever, 
delirium, somnolence, retraction of the neck, spasm, tremor, and profound 
prostration. The mode of onset, howc,•er, is different, being slower in 
typhoid and unaccompanied by vomiting, muscular spasm, or hyperes
thesia.. In typhoid there is also the characteristic mental dulness; the 

' 
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fever is higher, with a typical temperature-curve; the roseate eruption is 
chttractcristic, appearing in crops at a definite time and runs a definite 
course: an1l there is greater enlargement of the spleen. 

Sequelre.-'l'he leading scquelre are permanent blindness (due to 
optic neuritis with a.trophy) and deafness, which sometimes terminates in 
<leaf-mutism; and in many cases headache outlasts the disease for months 
or even years._ Chronic hydro.cephalus and mental enfeeblement are not 
rare sequels (Zicmssen). Vanous local paralyses are obscned, affCcting 
e ither single extremit ies or si ngle groups of muscles or the muscles sup
plied by the different cranial nones, and recovery is to be expected in 
these cases after a fow months. 1'hey tll'C most probably due to certain 
peripheral lesions (neuritis and perineuritis). 

Immunity.-Pcrmanent immunity is. rarely conferred by the occur
rence of cercbro-spiua.l meningitis, relapses being com mon , and second 
attacks having been occasionally observed. 

Duration and Prognosis.-In very mild forms the duration is from 
one to four or five days. The most malignant type runs an eYen shorter 
course, when, as is the rule, it terminates fatally. If recovery ensues, it 
is n.ftcr a. long, serious, and protean illness. The abortfre form is neces
sarily of brief duration. In the ordinary type COJl \•alescencc usually sets 
in at the end of one or two weeks, though not a few cases arc met with in 
which the la.ttcr period is much delayed, and a slow convalescence, hin
dered liy numerous complications and sequelro, is the rule. 

rl111e prognosis is influenced especially by the degree of sC\·erity of the 
type. Apart from thcfulminantform, which nearly always proves fatal, 
the severity of' the infection may be appreciated by Doting the degree of 
fever and the intensity of the nervous symptoms, especially the vomiting, 
coma, headache, opisthotonos, character of the respirations, etc. Compli
cations may likewise affect the prognosis, pneumonia, and suppurative in
flammati ons of the pleura or perica.rdi~1111, rendering it particularly grave. 
Circumstances connected witl1 the md1vidunl arc also potent, and particu
larly the age. In children under two years the disease is very fa.tal, this 
period giving the highest mortality-rate; between two and five and after 
thirty years it is a more serious disease than during young adult life. 
The death-rate of cerebro-spina l fever varies greatly in different epidemics, 
ranging from 25 per cent. in the mildest to 80 per cent. in the severest. 

Treatment.-(1) General Management.-'l'he potient should be iso· 
la ted, a.ucl the sick-room must be quiet an1l somewhat dark. AH excite
ment is to be avoided i the patient must not he a1lowcd to leave his bed 
until conv:.~lescf'~ce is .firmly established; .atH.l the rules for preventing the 
spread of rnfccuous 1liscascs are to be strict ly enforced. 

The diet should be composed of nutritious liquids, such as milk and 
ani1~al broths, etc., a.rnl as. s.oon as con~·al~scencc begins the dietary should 
be mcrcased by the add1t1on of scm1.soh<l. s11b~tances (rice, eggs, milk
toast, etc.). and, finally. the more easily d1gcst1ble solitls. '..L1hc general 
cou~·i'c, anti particubrly. the J_)e~·iod .of conva.lcscencc, may be much 
abndgc<l by the systematic adm1111stra.t1on of appropriate articles. \Yater 
must be offered to the patient frequently. 

Medicinal Treatment.-1\Iany and widely va.rious modes of treatment 
~a..ve been recomn~en~~d by as many dif'.ercnt authorR, but in my opinion 
it is best to trea.t md1v1dual cases accordmg to the special indications pre-
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sented. I regard it as extremely improbable that any case of this affec
tion has been benefited by vencsection. Cold or gradually cooled baths, 
when the handling of the patient does not excite too much pa,in , a.re of 
great value, and wa.rm baths will prom highly beneficial by lc:'ssening the 
tendency to tonic spasm of the muscles. 

Among medicinal agents narcotics are the most useful. ~lorphin , par
ticularly when administered hypodcrmically, affords prompt relief from 
intense headache, rnyalgic pa.ins. muscular contraction, and other nervous 
~.vmptoms, aml r~t the same time spares the heart. If the respirations be 
irregular, atropm may be combined with the opiate, and if the heart 
threatens to fail, strychnin may be administered. In young ch ildren we 
must rely upon the bromids rather than the opi<ttes. and the former arc 
quite effective in young subjects . . In older children we nmy employ 
opium if we do so cautiously, :tnd I have found the deoJ.orizcd tincture 
of opium arnl paregoric to be the best preparations under these circum
stances. 

For the tonic contraction of the muscles, especially when associated 
with violent cerebral symptoms, cannabis indica should be tried. Con
vu}~ions call for warm baths or ether-inhalations. ~Icrcury has been, 
and still i:o1. firmly advocated by certain authors, and, ccrcbro-spina.l men
ingitis being an infectious disea<;:;e, this drug may be given for its anti
'eptic virtue (mercuric ch lorid gr . .,,I.,; (0.002) every four hours to 
an adult; calomel, gr. -(,ft (0.00.'Hl.004) e1·cry four hours to chil
dren). llclla.clonna. and ergot have been employed to diminish the con
gestion of the cerebra-spinal capillaries. 'l1he.v should be administered in 
the early stages, and, thus employed, I ha.\·c found them in my experi
ence not wholly without value. Antipyrin, acetanilid, and phenacetin 
are not to be thought of in the treatment of this disease, owing to their 
depressing effect upon an already overburdened heart. 

Stimulants arc required if signs of heart-exhaustion appear. They 
ma_v be freely exhibited in acconlance with the rules that obtain in other 
acnte infectious diseases. 

During the adv:tncecl stage or after effusion of the exudate• has taken 
place the narcotics are to be replaced by agents that promote absorption, 
and particularly the pota~sium iodicl in full doses. 

The local means are also important. When tub-baths are not available, 
col<l should be used locally, since it is both of value and very grnteful to 
the patient. An ice-bag is to be put on the head, and, if possible, long 
ice-bags placed along the :spine. In rare cases of asthenic type we may 
emrJloy ~quail blister:-; at the nupe of the neck or over the mastoids: these 
should be applied early, though they are also useful during the stage of 
effusion. ln the usual form of the d1sea!'e it is better to apply the 
thermo-cauter.v lightly over the mastoid region. If the patient be not 
too much enfeebled, we ma.y abstract a small amount of blood by means 
of leeches or by a few wet cups placed behind the ears. 

Convalescence is prolonged, and requires to be diligently and judi
ciously treated. We must rely upon the generally accepted tonics-iron, 
cod-liver oil, arsenic, and strychni n; the potassium iodi<l and the mer
cury also being continued for their influence in promoting the a.bsorp
tion of the exudate. Special attention is, however, to hr paid to the 
hygienic ma.nagement of this period. An abundance of fresh a.ir, sun-
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shine, and easily assimihible food must be furnished a.t all hazards, and 
electric~ty and massage, judiciously employe<l, will hasten recovery. 

L OBAR PNEUMONIA. 
(Cro11po1ts or Piliriiwus Pneumo11ia; 1-'ueumonitis; Luuy Fever.) 

D,efinition.-.\n acute infectious disease caused by the Jliervcoceus 
lanceolcttu.11, whid1 produces a specific inflammation of' tbe parenchyma of 
t~1e lung and marked constitutional clistu1:banccs-chill, extreme prostra
uon, a.nil fever which terminates by crisis. Secondary septic complica
tions are frequent . There are different for1m; of lobar pneumonia, classi
fied acconlin-g to their clinical or pathol~gic pe('uli:tritics. as p_rim:~ry 
lobar pneumonia. ~Pcontlar_,- lobar pncumoma._ and lobar pneumonm with 
the formation of new ('Onnecti,·e tissue. etc. I shall describe the first two 
forms under the pre~rnt heading. and the third separately (p. 510). 

P athology.-Usually the lesions are confined to the whole of one 
lobe: less frequently to the whole of one lunf!, and rarely to parts of 
both lungs. :From Jiirgen~en·s analysis of 6666 cuscs the following 
statement, showing the different situations of the lesions and their relative 
frequency, was taken: Right lung. about 5.J- per cent. ; left lung, about 
38 per cent.; and both lungs, aLout 8 per cent. ln the right lung the 
lower lobe was involved in 22 per cent., the upper in J2 per cent., the 
middle in nearly 2 per cent., and the whole lung in a.bout 9 per cent. In 
the left lung the lower lobe was involved in about 23 per cent., the upper 
in a.bout 7 per cent., and the whole lung in about 8 per cent. Both lungs 
wrrc implicated in 8 per cent. 

'l'Uc lesions of pneumonia. are those of three stages: (a) Stage of con
gestion or ,engorgement; (b) Heel hcpatization (consolidation); and (e) 
Gray hepatization. 

(a) Stage of Engorgement.-The part or parts implicated arc of a dark
red color, and firmer to the feel, but less resilient and crcpitant, than 
normal. The cut section drips a blood-stained serum, and dark blood 
exudes from the distended capillaries. The air-cells do not collapse1 

though they are not solid, since excised pieces float: but the weight of the 
lung-ti~sue is much increased and the air-sacs arc distended with the 
corpuscul:u exudate. Collapsed portions m:Ly be observed which may 
readily be insufflated from the bronchus, and areas of f'Xtravasa.tion may 
occasionnlly be note<l near the pulmonary pleura. 

On microscopic examination the alveolar epithelium i~ seen to be 
swollen, the capillaries greatly distended, and the :iir-cclls filletl with 
alveolrir epithelial cells, red corpuscles, an<l a. few leukocytes. Similar 
~len~ents occupy ~he small bronchi, while the mucosa of the forger bronchi 
is often hypercmw. 

(b) Red Hepatization.-Thc affected tissue is solid, airless, and firm, 
rcsemb l i1~g, as the term i.n<licatcs, Ji,•er-tissue. It is reddish brown (ma
hog::iny) 111 color, presentmg a flry, mottled appearance, and when, as is 
usual, an entire lobe is involved, it is more voluminous than normal and 
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its surface is often furrowed by the impress of the ribs. Being airless, 
the affected portion cloes not crepitate, a.nd its weight and specific gravity 
are increased. It ca.nnot be infbte<l; is extremely friable, and its la.ce
rated surfo.ce presents a. finely granular aspect, this latter appearance 
being due to the rninut.c plugs of inflammatory matt?r (fibr~n) which ~II 
the a.ir-spttces. The air-passages and small bronclu are d1:-;tcnded with 
similar m;ttcrial, and granul.u· masses can be removed from the air-cells 
of a cut or bceratc<l surfac·c by carefully scraping the la.ttrr. If <loath 
takes plitcc during this stage, the a.nte-mortcm 1 tlry, infla.mma.to_ry _exucl_a.te 
soon softrns, an<l may How from the cut section a.s a grumous, v1scu.l Hu1d; 
the consolidated tissue sinks rapidly in wa.ter. rrhc pulmonary pleura is 
covered with a. fine sheet of fibrin, and in cases prccctlc<l or complic:ttcd 
by marked pleurisy the fibrinous, inflammatory exuda.te forms a. thick 
coating upon the pleural membrane, and the sac contains more or less 
liquid effusion (plcuro-pncumonia.). 

l\Iicroscopic examination shows the air-spaces filled with clotted fibrin, 
in whose meshes are held red blood-corpuscles, pus-cells, an<l changed 
alveolar epithelium. 'L'he interlobular connective tissue ma.y be infiltrated 
with leukocvtes and fibrillated fibrin, but the blood-vessels in the walls 
of the a.lveofi remain pervious. The pneumococci (micrococci la.nceola.ti), 
le~s frequently also streptococci a.n<l staphylococci, a.re revealed by the 
microscope. 

(c) Gray Hepatization.-In this stage the fibrinous exudation becomes 
decolorize<l, the surface at first re:-.embling granite in color, anll later 
appearing uniformly gra.v. Associated with this change, and following 
it, there is fatty and granular degeneration of the. inflammatory exudate, 
in conscq uence of which the latter becomes moist and soft. 'l'hc exuda.te 
loses its granula.r character, while at the same time the fri:ibility of the 
lung-tisfl;ue is further increased, and from the surface of the cut section 
there flows usua.\ly a. gniyish-whitc or yellowish-white purulent liquid. 
Not less than one-half of the fatal cases die in the early pttrt of this 
stage. The pleura that invests the involved tissue is usually covered 
with a fine fibrinous exudation. 

:Microscopic examination shows the air-cells stuffed with leukocytes, 
wLilc the other histologic elements (fibrin, red blood-cells, etc.) have 
disappeared; and the full development of gray hepa.tization marks the 
beginning of resolution, though the la.tter process may in reality begin 
with the commencement of the former. 'rhe exuda.te is now softened 
into a liquid material, with disintegration of cellular elements, and is 
absorbed by the lymphatics. Re~olution usua.lly corresponds in time with . 
the occurrence of the crisis, though it may begin later. Again, the pro
cess may be much prolonged. 

Among unfavorable terminations may be noted-
(1) Purulent Infiltration.-Ilere the lung-tissue becomes very soft, fri

able. and is bathed in purulent mnterial; and microscopic observation 
Rhow~ the pus-cells densely infiltrating the interah•eolar ti~~mc :~nd filling 
the air-spaces as well. 'L11iis impairs the nutrition of the lung-tissue, an<l. 
ma.y thus cansc rupture of the septa, producing 

(2) Abscess.-This is to be attributed to subserp1ent infection by 
streptococci, an<l hence is a complicating lesion. 'l1hc abscesses vary in 
size within the widest limits, most frequently being situated near the base 
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of the lu~g1 and may occupy the periphery and rupture into the pleu~·al 
sac, causing pyo-pncumothorax . In most instances the abscess-canty 
has a fistulou:; connection with a bronchus, but occasionally the abf'lCC1:'ses 
l)ecome eneapsulatcd in fibrous tissue, their contents u~tlergoing first 
cas~ous. and thrn calcareous, degencra.tion. Rarely they open into the 
penc_ardium, :rnd still more seldom externa lly. They may be small and 
mult1plc, in whieh ca'1.C they sometimes coalesce, forming large absccf:!'CS. 

(3) Gangrene may rarely follow. but is due to a specific cause, nnd 
hence docs not belong pecu liarly to the pneumonic process. 

(-!) Induration.- .\ . F riinkel states that in :i few instances (aLout 1 
per cent.) pneumonia. ends in induration, an<l is found upon section to be 
smooth an<l its tissue res istant. 'l1he surface of the cut sect ion sometim es 
shows a peculiar transparency, with clrnracteristic yellow specks, due to 
the col lect ion of cells which have become fatty . 

Mi croscopically, the ah'coli are seen to be blocked up by con nective 
tissue resembling polypi and containing vessels . By its st ructure it re

. calls the process of organization in a thrombus, and is probably due to 
secondary infection with a specific bacillus. It may a lso be observed 
after broncho-pneumonia. 

Changes in Other Viscera.-The heart often appears pale an<l is flabby, 
but upon microscopic examination the muscu lar cell-fibers of the organ 
are not found to be degenerated, except in rare and usually protracted 
cases. rr hc cardiac chambers, particularly the right, are distended with 
firm , tough clots, which are usually removable en 11wsse from the great 
vessels in the form of arboreal casts. To account for th e great tendency 
to coagulation of the blood in pneumonia. is the fact that its fibrinous ele
ments are ,·astly increased. 

P ericardilis occms in about 5 per cent. of the cases, and is rela t ively 
more freq uent in left-~ icled or double pneumonia. Endocarditis is more 
common, especially the ulcerative form , whi ch was present in 11 out of 
100 autopsies (Osler). With malignant en<locanli tis the lesions of men
ingitis a.re often combine<l, but as a separate complica.tion meningitis is 
rarely encountered. 

'fhe spleen is congested, moderately enlarged, and softencd1 and the 
lfrer is likewise hyperem ic aml somewhat swollen . In the lcidneys :ue 
fou1Hl the lesions of parenchymatous inflammation1 and with remarkable 
frequency ali::.o those of chronic interst itial inflammation. .A catarrhal 
state of the gastro-i~testinal mucosa. (often with jaundice) is common; 
and a frequent complicating change is croupous inflammation of the colon. 
A true diphtheritic colitis, however, occurs but seldom. 

Etiology.-Bacteriology.-The generally accepted specific cause of 
pneumonia is the Aficrococcus lttnceolatus of Frankel. It is a. lance
shaped (sli gh tl~· elli ptic) coccus, united in pairs (a. fact to which it owes 
its name of <liplococcus), and is present occasionally in tLe nose, Eu
stachinn tubes, nnd la rynx of hralthy in(lividuals. Netter found it in 20 
per cent. of the l"pccimens of bucca.1 secretion taken from well persons, 
an<l to the presence of th is germ is to be ascribed the form of septicem ia 
induced in anima l ~ by inoculation with saliva . It is present in :tbout 90 
per cent. of n.ll instances of pneumonia, and in persons who ha,,e had 
the disease it .is detectable for mnny months ~I" even. years. It is gen
erally present m pure culture, but ma.y be associated with pyogenic organ-
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isms. It is probabl e that :FriedHinder's bacillus and other micro-organ 
isms may ahso ha.\•e the power to ca.use the <liseasc; and Wassermann 1 

~.\'a~:f.t~::1~~r s~=~i1~~1l~~ri~~:: :~ee~;:oo1~1i~ ~~\~~:1:~~~a\" ~~~u:~1~~a.~ntc~i~ 
latter being due to the bacillus of Pfeiffer. The Jiil'l·ococeus lrauw>lafus 
(Fig. 15) can be rca<lil:r demonstrated in the sputum by treating a. cover-

Fm. J.).-Diplococcus pneumonite, from the heart's blood ofn mbbit: X 11)1() (Friinkel and Pfeiffer\. 

sl ip preparation ' 1 with gla.cial acetic acid, and then, after wa!:ihi ng off the 
acid, dropping on anilin oil and gentian-violet, which is to be poured off 
anil renewed two or three times." 

The mode of infection is not positi,·ely known, but it is highl~· probable 
that the pncumococcus is inhaJed. 'l'he first an<l chief effects of the germ 
:-ire local-in the lung. though it may reach more distant portions of the 
body, such as the pleura, pericardium , endocardium, mcningc~, etc., and 
the la.tter structure~ mav rarelv be invaded in the absence of involvement 
of the lung. To the widespre

0

ad distribution of the pneumococcus is due, 
in part, the .!tepticcmic process sometiines ob8erved. [snail.\•. then, the 
<lisease is a. local one at the start, but soon the toxins of the )firrococf'1l8 
lanceolatus become diffused throughout the system. producing a general 
(l1sturbancc. Secondarp i1{fection with other specific organisms (!:itrepto
cocci, staphylococci, etc.) commonly occurs in the various organs of the 
body. 

Predisposing Causes.-(1) Endemic Inftuence.-Among the popu
lace of a comm unity sporadic cases constantly occur, although persons 
leading an out-of-door life in rural districts arc less susceptible to the dis
ease than arc residents in cities. That endemics of pneumonia,, often of 

1 Deutache mediciniache IVoclienaclmft, Leipzig, Xov. 23, 1893. 
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serious type, may occur in solitary buildings (barracks, tenement-houses, 
institutions, etc.) cannot be successfully <lenied, and here the disease 
appears to make for itself~ rarely, a permanent home. We may, with 
justice, attribute these outbreaks to defects in local s::mitary conditions, 
which favor the propagation of tlic specific agent and tend to lower the 
bodily resistance to bacilla.ry invasion. 

(:2) Epidemic Influence.-Froru time to time pneumonia. prevails exten
sively, and appears to spread throughout a.considerable percentage of the 
entire population of urban and rural districts. It may also originate in 
the endemic form in tenement-houses and institutions, and increase in its 
scope until it assumes an epidemic character. The epidemic form of 
pneumonia. is a.t times confined to private hom es (house epidemics), and 
in the winter of 1894 I sa.w, with Dr. W. K. i\fottern of Philadelphia., 
3 cases develop in rapid succession in one family. A Sister of Charity, 
after nursing two of the pa.tients faithfully for a period of ten days, was 
also attacked ancl died of the disease. There are many similar instances 
on rccor<l in which several members of the same family have contracted 
·th~ 1lis~as~ at abo~.1t the same time, a_nd it is P?ssible .that tl~e h~us~
ep11lem1c form may spread by contagion . An mstructl\'C cp 1<lem1c 1s 
reported by W. B. Rodman, who states that 118 cases of pneumonia, 
with 25 clca.ths, occurrc1l in a. prison population of 735 ; and numerous 
epidemics of simi lar character ha.ve been observed in other localities, 
both at home and abroad. 

(3) Geographic Distribution.-Pneumonia may be said to be an 
almost uni versa.Hy distributed affection. It prevails, howe\'er, more cxten
sh-cl.v in certain countries than in others, and occurs more frequently in 
ct•rtain sections of the same country than in others. 11.'hus, Dclafi<'l<l 1 

points out the fa.ct (bai::.c<l on the eighth and ninth census reports) that in 
the United States the disease is of more frequent occurrence in the South 
than in the North. Climate, per se, docs not, however, exercise a uota.ble 
influence. 

(-!) Season.-Of 5n05 .cases collected by Seitz in ~.lunich, 36.8 per 
cent. occurred in the sprmg, 32 per cent. in winter, 15. 7 per cent. in 
autumn, and V>.3 per cent. in the summer. 'J'he period of maximum 
ri:e(1ue1~cy of the affection in. temp~ratc clirna.tes iE usually from the begin
nm~ of February lO :-ilay, mclus1vc, and the next most frc(1urnt period 
is from December until February. In London mo~t cases appcttr between 
the end of ~larch a1~(l tl1e encl of June (11Nringhan). 'l1bc period of 
l!reiLtest freq11~11.cy will be found to correspond in time with the period of 
tl1c greatest v1~1~situdes of tcmpe~·aturc :uHI l~umidi ty, tl~ough it eannot 
be affirmed pmm1vely tha.t there is an csscnt1a l eonnect10n betwcrn the 
latter condition and pneumonia. Hichter 2 claim:;; that when the atmo
spheric press.urc is hi~h the cases arc more numerous; while, on the other 
hand. when 1t is low the cases a.re much fewer in number. 

(5). "Catching .cold" is ofte~ fol10'1.c~l by pneumonia. bnt frequently 
there 1s n_o such 111,;;;tor.v. In this cond1twn the ~ucosa of the respiratory 
pnssa:.res is so altcrc1l as to become more susceptible to infection with the 
pncumococcus, and hence the so-call ed "cold" is a predisposing cause. 

Per~'i·~;~J:i~:~r~:~;,' :·:::;:,;::;;::.,~:,:~~:-.~::k :: ;'~'9 :,·'·;~,:8::•d Pmctir. of Mcdici»e, 
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Suell facts as these a.l!-io explain why pneumonia occurs with undue fre
quency in persons following certain ~ccupatio n s exposing them to those 
extern:tl influences that are apt to excite "col<l .. , 

(6) Traumatism.-Following injuries, especially of the chest, pneu
monia occurs quite frequently. Uontu~ions of the thornx by lowering 
the vital power and resistance of the tissues probably produce the same 
local effects as taking 1

' col<l.'' 
~i ) Age.-Lobar pneumonia is common at all p~riods of life, and 

during the first two years of lifo lobar pneumonia. is <1u1tc frequent. Be
tween two and twenty years of age there is less liabili ty, anrl between 
twenty and forty it is a.gain increase1l: while from forty to ~ixty years 
susceptib ility a.gain diminisLes. After the latter period it augments 
rapidly. 

(8) Sex.-~Ialcs are, on the whole, more freq uently at~ai;kcd than 
fenrn.les, the 1liscrepa.ncy in the relative number of cases bemg g reatest 
from the twentieth to the fifti eth years of age, and being clue to the dif
fe rent degrees of liability to exposure in the two sexes. 

(9) Unhygienic Surroundings.-'fhe disease is more freq uent among 
th !} lower than the higher classes- a fact <lue to the improved hygienic 
surroundings of the latter, since, doubtless, anything tha,t will lower the 
vital energy will ::.er vc as a predisposing factor. 

(10) Circumstances connected with l ndividua.ls.-The alcoholic is espe
cially prone to this disease, any or all habits that tend to depress the ner
vous system acting as pre<lisp3sing causes. Certain chronic diseases may 
exert au influence (chronic Bright's disease, orga,nic heart-affections, car
cinoma, diabetes, etc.); but, contrary to what is observed in other acute 
infectious diseases (typhoid fever in particular), susceptibility is not so 
great among immigrants and new-comers as among the na tives and the 
older residents. 

(11) Prior Attacks.-One attack undoubtedly leaves the system more 
suscepti ble to the disease, so that repeated attacks may occur in the 
same indi vidual. And yet while it is true that persons have had nu
merous attacks-ten or more-this predisposing influence has probably 
been overestimated by most writers. 

Immunity.-The results of the investigations of Behring and J(itasato 
with the blood-serum of animals which had been immuni zed agains;t tetanus 
and diphtheria led Dr::.;. G. and F. Klcmperer to experiment upon the lower 
auimals with Fritnke1's diplococcus. 'They found that the rabbit cou ld 
be rendered immune by intn\\·cnous or subcutaneous injections of larµ:e 
amounts of the flui<l bouillon-cultures or of the glycer in-extract. From 
10 to 20 c.c. of scrum taken from a non-receptive animal wrre injcetccl 
into. the veins of an animal that was suffer ing from typical pneumonia 
(artificially produced), whereupon the symptoms subsided rapidly and the 
animal entered upon a speedy recovery. 'J1h e same ~crum, U!;C<l in a 
similar manner upon healthy receptive animals, rcuclcrccl them non-recep
tive. 1'hc important truth that the serum of the blood of patients dur
ing convalescence from pneumonia. contains an ant itoxi n \\ hich, when 
inj ected into the venous system of infected animals, is fou ncl potent to 
cut short the disease, ha~ also been demonstrated by these observers. 
They have cmploye<l the blood-scrum of pneumonic patients after the 
crisis, injecting it into other p<Ltients before the cri si~ with a view to 
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inducing the latter, and success has attcnd<.'d their rfforts in G cases. 
The question of scrum-therapy for this important affection in man is 
not finally cleared up, an<l is still he:set with difficulties; but Lhat the 
pneumococcus engenders a \·irus-pneumotoxin-which produces eleva
tion of temperature, em. has been clearly demonstrated by the I~lempcrer 
brothers. Again 1 that this substance, acting upon the album111ous ele
ments of the body, generates an antipneumotoxin which circulates in the 
blood and neutralizes the pncumotoxins as they arc formed, inducing the 
crisis, has also been clearly proved. Antipncumotoxin, however, Las not 
us yet been isolated. 

Clinical History.-Prodromes are rare, and whcu present consist 
merely of a. slight gt•ncrn l intlisposition, la"ti11g a. <la,y or more. Rarely, 
there is cough, thoracic oppression, and 8light chcst-pain !-i (simple bron
chitis), tha.t may or may not be connected with the pneumonic process. 
When this is the case, however, the invnsion may be marked by sudden, 
great thoracic oppression or by a gradual de,·clopment of the local and 
general symptoms. 

Lsually the onset is very abrupt, being marked by a RC\'ere rigor, 
which haR a duration of from half an l10ur to an hour, during ''hi ch pe
riod the patient focls most uncomfortable. and is. indce11. vcr.v ill. 'l'he 
initial chill ma." occur at any hour of the clay or uight, the fever rising 
irnmediatcly and rapidly, and the temperaturf' often mounting to 10-4-0 

l~. (40° C.) or e"en hi:zhcr in the course of a few hours. 'J'lie skin be
comes harsh and dn. the face flushed. and the check on the side affected 
often shows a circt;m~cribctl deep-red spot. Prostration is pronouuced, 
and headache and otber nervous <listurb:rnccs (restless delirium, etc.) 
accompany and follow the ushering-in S)'mptoms. 

The thoracic symptoms follow closely upon the termination of the 
chill. In spiration, particularly if deep, causes a. f.l.tn.hbi ng pai11 in the 
affected side; the rcr.:.pirations are hurri ed, somewhat jcrkiug and shallow 
(panting). while the pain persists, ancl later dyspnea may bccomC' nrnrk ed, 
"ith accelerated breathing. Cough sets in early, and is dry an1l pain
ful during the first day or even longe1\ and ma~· be attended with expec
toration, which ~enerally presents a characteristic rusty or blood-stained 
appMrawt'. The physical signs rarel.'· appear before the end of the 
fir:-;t clay. and sometimes as ]ate as the third (central pneumonia.); in the 
lattcr form the local r.:.ymptoms, as cough, dy:-pnea, and sornetimcs pain, 
an· either ."''~ntin~ or fr~bly marked during the first three or four days, 
and the cl1111cal picture 1s composed of the general features only. 

Anorexia is usually complete: thirst is excessi,·e. au<l there mav be 
vomiting at the on;,.:et, the bowelR being generally conf.l.tipated, thOugh 
dinrrhea may not infrequently be present. The patient in moi;it instances 
li(•s upon the affected Ride until the pa.in has in great pnrt subsided, and 
thC'n he is apt to assume the dorsal position, exposin~ to full Yiew an 
anxious countenance. with a characterist ic flush upon the ch eck, while 
the alro na!'i are seen to dilate forcibly <luring inspiration. V cry 
freriucntly herpes on the lips or nose a.ppears nbout this time, and 
forms a valu~thlc diagnoRtic symptom. 'l'l1c nocturnal rcmi;;:sions are 
slight, the temperature being of the continued type, and the.· fever con
tinues high-10-1° to 10.5° F. (-10.5° C.)-for from five to ten davs, and 
genera lly terminates by cris is. The pulse is somewhat quicken°ed, but 
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the pulse-respira.tion ratio is not mai_nta.ined. The other general features 
last until the crisis occurs. or C\'Cll increase in severity, but do not out
la:-;t this period; many of the local symptoms, however, an<l particulttrly 
pain, are greatly impro,•ed before the crisis is reached. 

As will be seen hcrea.fter, the general course of pneumonia iH modi
fied by a variety of interfering conditio_ns tba.t ba.ve relation ~o compli
cations, intlividua,J circumstances, SC\'(mt)' of the type, etc. In the in
~tances in which the crisis is reached convalescence is rapidly established. 
The crisis may be accompanied by special symptoms, as cop ious sweat-

ingL~~~~r~~:~ptoms in Detail.-Local or Respiratory Symptoms.-In
creasc<l frcl1uency of the respi rations is a characteristic symptom, the ra.te 
varying from -10 to 60 per minute in adults, and in children from 60 ~o 
90 or more. It is panting in character1 particularly when pneumonia. 
occurs in old subjects, and both inspiration anti expiratio n arc brief, 
though somet imes separnted b.'' a rather long pause. Expiration is 
usua.lly accompanied by an audible•· grunt, " indicating great oppres::;ion, 
;.rnd while actual dyspnca is a frequent s.Ymptom. it may be absent or as 
the case progresses may become either increased or greatly diminished 
according to the severity of the type. 

The chief causes of the rapid and labored breathing are the involve
ment of a large portion of the lung, associated general bronchitis, peri
carditis or extensive pleurisy, cardiac failure, col\atern l congestion with 
edema, fever, and the intense pain in the side. 

'J1he pulse-respiration ratio is disturbed, the relation now being 1 to 
2, or even 1 to 1.5, instead of 1 to-!, as in health (see Fig. 16). 

P ain in the affected ~idc is in most cases developed within a few hours 
after the initial chill, an!l after lasting two or three days gradually dis
appears. It is stabbing in character, and usually referrC'd to the region 
immediately below the nippl e or to the axilla, and rarcl.v to otl1cr points 
(a.bdomen, flank). In most instances it is not severe until greatly 
inten ~ ifi ed hy the cough, which always aggravates this s_ymptom, as does 
deep inspiration. The pain is due to implication of the pleura co,·cr ing 
the inflamed lung, an<l may be entirely absent, though usually in the 
aged only. 

The cough, Jike the chest-pain and respiration, i8 somewhat charac
teristic, being frequent, short. dry, and rn luntaril.Y rcpre8scd, bccnuse it 
is attended with increased ~uffering. Yet then• :tre cases that run their 
entire course without cough, and this e~pecially in the aged and in 
dru11kards. 

'l'he Sputum.-At firRt mucoicl and frothy, it 80on becomes of a cha
racterist ic rusty color. It consists of a frothy, fluid mucus containing 
an abundance of smttll viscid masses of a yellowish- or reddish-brown 
color, from admixture of blood. The chief peculiarity of the sputum in 
fully developed cases is its viscidity and tenacity, often adhering to the 
receptacle even though the latter be inverted; owing to its a.dhf'sive 
quality it is ejected from the mouth with considerable difllculty by the 
patient. About tbc time of the crisis the sputum usually becomes more 
abundant, distinctly purulent, and its expulsion easy, but rarely it may 
be absent after tlic c-risis. In severe types of the disease it tna.y, at the 
outset, consist largely of pure blood, and in aclynamic forms it is often 
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thinner and darker in color (prune-Juice). 'l1l1erc are cases in wh~ch 
there is an abundance of muco-purulcnt expectoration when extensive 
associated bronchitis occurs, and, on the other hand, instances arc met 
with in which nothing is expectorated save a little light-coloretl mucus. 
In old persons or in those previously enfeebled there ma.y be no expec
tora.tion whatsoever. The amount is therefore exceedingly variable, not 
only in different cases, but also in different stages of th~ affection. 

Under the microscope the sputum is seen to contam red bloo<l-c?r
puscles, alveolar epithelium, the 11I icrococcus lanceo~al1~R (usually with 
other micro-organisms), pus-corpuscles, and sma ll fibrmous casts. 

General Features.-The Fever.-As I have already staled, the fover 
rises rapidly during the initial chill. so that in e igh _~ to twelve hours tLc 
tcmpernturc reaches 10,l,0 or 105° F. (..10.5° C.). It then rem ains high 
unti l the crisis, pursuing the continued type, witL nocturnal remissions 
amounting to a degree or over, while the dai ly tluctuations con csponcl 
with the normal, except that they are no\,· somewhat cx;:iggerate<l. In 
ch ildren the rigor is almost always replaced by co nvulsions. The tem
perature bas a lower average range in persons pre\•iously debilitated, in 
old people, and in drunkards, than in healthy adults and chi ldren . 
During the febrile period there may be obsened a pronounced fall of 
tcu1pera.turc-pscuclo-crisis-but the temperature again rises to its former 
height. This may occur quite early, though more often it precedes the 
true crisis by a day or two; and rarely it may take place rcp:aterlly, 
and the temperature-curve bear a strong resemblance to the renuttent or 
even the intermittent type, regardless of any malarial infection. The 
temperature may be unusually high, 106° F . (cD.1° C.)or even 107° F 
(-1-1.60 C.), these striking elevat ions sometimes immediately preceding 
the crisis (pertnrbatio critica); but this docs not l1c long particularly to 
pneumonia.. It is especially charactcri ~tic of pneumoni:1, however, that 
the fever termi nates by crisis). hence a. mer(• g lan ce at the tempcrature
chart may serve to complete the diagnosis in doubtful cases (sec page 
HI). '11he crisis may occu r anywhere from the end of the third to the 
fourtccntL day, but in the majority of instances it is on the fifth or the 
se,·enth. The temperature usually falls during the night, an<l the drop 
is accompani ed by copious perspiration, so that by the followin" morn
ing the thermometer is found to register at the nOrrnal, or more

0 
often a 

subnormal, point (96-95° F .-35° C.). 1:11his fall in temperature may 
also be interrupted by fresh though slight exacerbations. 

The duration of the period of decline is usually from eight to twelve 
hours. I t ma.:r be much shorter, but more often is much longer, just as 
when the clcclme takes place by lysis. The latter mode of termination 
is usua.lly du~ to so_mc comp.lication. and when the high fever persists 
for an mdefin1te pcnod (twelfth to fourteenth day or longer), it is usu
ally due lo delayed resolution. 

Circulatory Symptoms.-:;\fost important is it to !'.tucly the condition 
?f the _heart and pulse in cases of pneumonia. The a.vera.gc pu]se-ra.te 
lll typical cases 1s about 100 to 108 per minute, and when it exceeds 
l:W there is ju~t cause for alarm. The rate may be in creased either 
suddenly .or g~ad.uall y, bu~ ir;i a~y ~vent a?~mented frequency implies 
danger, smcc 1t 1s a certam md1cat1on of failure of heart-power. The 
latter may be due to the influence of the poison secreted by the diplo-
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cocci, to previom; organic disease of the heart, or to some ?ompl.icating 
condition (pericarditis, collateral edema. etc. ), and the period of great
est liability is in the advanced starrc of the disease. L\_t fir~t the pulse 
is small, but a little later full and bounding. \\'ith complete and <'X
tensive consolidation the pulse is apt to become small, due to the fact 
that a lessened amount of blood reaches the left ventricle and the gen
eral systemic circulation. Dicrotism is sometimc:'s noticeable, and an 
irregularity in the volu~e and rhythm of the pulse m~)'. be obsened; 
it i!' an unpropitious sign. In the aged and the dcbil1tatcd a small, 
fe~blc, and frequent vulsc may be present throughout the .atta?k. 

Th e hcart-soun<ls arc clear, a,nd owin1r to rncrease<l tc11s1on 1D the 
pulmonary vessel:-; the pulmonary second

0

sound is accentuated. 'J~his 
is the sta.te of things throughout in favorable cases. With J~ilurc of 
the right Ye ntricle (a no~ rare event) there arise the sig1~s of d1~atatio.u 
of tLis chamber (extension of cardiac dulness to the nght, ep1gastnc 

~~~)~ci:~' s~t"\~~\· 09/ :t~~~cu~1 ~·~~~i~:·. a8:cZ 1~~:;/sntfn~~,:~·;s c~;~:l~~ cp~;·u~~~~~~r~·c:~·~~ 
oncl sound). '..L1he strength of the right ventricle, upon which so much 
depends in pneumonia, is indicated by the character of the pul~:r10nic 
second sound. A soft , low-pitched murmur is sometimes audible ID the 
mitral and pulmonary zones. 

The blood-appearaw•es are somewhat characteristic. The researches 
of Lache 1 !-'how that leukocytosis is of some value in determining be
tween the crisis and pseudo-crisis, continuing in spite of the fall of tem
perature, etc. in pseudo-crisis, while it disappears with the true crisis. 

Stienon z finds that in the febrile stage the polynuclcar forms predom
inate, but as soon as these diminish the eosinophi lcs begin to increase. 

'J1he red corpuscles and hemoglobin remain little changed during the 
course of tlic disease, but show a marked decrease almost immediately 
after the actual cris is. 3 rrhc prognostic significance of absence of leu
kocytosis woulcl seem to be considerable, as this symptom serves to dis
tinguish pneumonia from influenza, in uncomplicated cases of which it 
does not occur. The blood-plates a rc also in creased in number (1Iaycm), 
and the micrococcus has been found in the blootl, though rarely. 

Cerebral Symptoms.-Jieadacbe sets in early and may be a prominent 
and persistent fea.ture. In many cases, and particularly in children, 
the disease is ushered in by convulsions. this symptom occurrinfr more 
often in tLe a.pica.I than in the basilar form of pneumonia. Delirium 
may come on during the acme of the disease and ma..v assurn<' a maniac;tl 
form, but more often in my experience consciousness has been retained 
during the \\hole attack in all but tbc severest C<1!-iCS. [n the drunkard 
delirium tremcns usually de\•elops, and may auticipatc the symptoms 
referable to the lungs; an<l I fully agree with Osler in ~ta.ting that it 
shoul<l. be an invariable rule, if fever be present, to examine the lun as 
in delirium trcmens. These cases may often be appropria.tely tcrm~d 
11 walking pneumonia," .since they go about until excitement gives way 
to a coma tlrn,t deepens mto death. In a.dynamic forms a low, muttering 

1 Berlinel'kli.n. Wach., I893,No!°'.36and37. 
~ T.,a Pre.q11e ,l/i!d. , July 13, 1895. 

des ~l~~~,l~'c.:t~J~~;~\g9~, . .illedici11, 1892j Leichtenst.ein, Ueber dcr lJiim!)globin-gehalt 
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delirium is frequent, and is sometimes accompanied with more or less 
coma. 

In the so-ca lled caebral pneumonia the nervous phenomena. are quite 
pronounced, and simulate closely cases of cortical meningitis. l t is 
often a:-;sociated with exccssiYely high fever, except in the aged, when 
the cerebral symptoms are also well marked, but the fever i~ moderate. 
~Iost authors contcn<l tha.t apical pneumonias arc apt to assume the 
cerebral type. but. according to my own experience, this dictum is cor
rect as relating to chi ldren only . Most authors also state that double 
pneumonias are characteri zed frequently by se,·cre cerebral !o;_Ymptoms, 
yet I h<we seen several instances in the adult without unul"ual nervous 
phcuomena.. 

The Cutaneous Symptoms.-As stated before, herpes is common and its 
diagnostic importance is considerable. Naso-labial herpes is but littl e 
less frequent in this disease than in malaria., being present in a.bout onP
third of the ca~e::;. l t usually comes out from the second to the fifth 
day of the disea~c. and rarely may appear upon the cheek, lobe of the 
ear, the genital8, forearm, or upon the mucosa of the tongue. Sweats 
are not common dur ing the height of the disease. but usually accom
pany clefenescencc, "hen they may be copious. Th e deep-red ci1·cum
scribed spot upon one cheek (ma!togan,11 .flush), _usually on the side of 
the affected lung, has already been mentioned. t; rticaria has been ob
sen·ed, though rarely. 

Digestive System.-Thc mucous membrane of the mouth is dry, the 
tongue has a coating of a yellowish-white color, becoming dry and brown 
in ca~cs representing a low form, and anorexia. and thirst arc present. 
Yomiting is 11ot uncommon at the outset. and may be repeated, while 
constipation is the general rule and diarrhea the frequent exception. 
The abo,·e symptoms spring from the marked feve r. 8pleni c enlarge
ment of slight degree can usually be detected on palpation, but the li ver 
is not percept ibly iu creasecl in size. 

Urinary Symptoms.-Thc urine is febrile, diminished in amount, 
and high-colored, the ure:t and uric acid being g reatly in excess. On 
the other hand, the chlorids arc, according to the older authors, e ith er 
dimini:d1e(l in amount or afo;ent during the febrile stage, presumably for 
the reason that they pass into the inflamed lung-tissue. They arc not, 
howe,·er, c:on:-;tantly ab1<ent. and $Ometimes they are not even lessened, 
in pneumonia: moreoYcr, their disappearance is not peculiar to this dis
ca~e . The abo,·e-mcntionell facts justify t\\O important inferences: (1) 
The absence of chlorids is a symptom of little diagnostic Yaluc; and 
(2) their reappearance in the urine toward the close of pneumonia is of 
small prognostic worth . Slight (febrile) albuminuria is common. 

Physical Signs.-Stage of Congestion.-The density of the lu ng is 
increased, but the i1wolved tissue is not consoliclatcd and the pleura. is 
not yet covered with fibrin. 

j nspectirm.-'l'he lllO\'Cments of the affected side (especially if the 
baRe be involved) arc defective, the degree of expan::;ion being much 
diminished. ln double pneumonia the costal type of brea.tlting, com
bined with a. vigorous play of the abdom inal muscles, is observed . 

P alpalimz.-'l'hcrc is a slight increase in the tactile frcmitus over 
the congested area. 
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Percussion.-'l'hc note may be normal , though more often it is 
briefer, higher-pitched, or C\'Cn distinctly tynqrnnitic. . 

Auscultation.-The hrt!ath-sounds are weak, a.n<l !-iomct1mcs become 
broncho-vesicular upon deep inspiration, while O\'er the unaffected lung
tissuc they are exaggcratc1l. lf, as often happens, inflammatory J?rOd
ucts due to associated bronchitis occupy the small bronc.hi , subcrcp1tant 
riilcs may be audible. 'l'hc crepitaut rftlc, however, 1s rarely heard 

~i;c~!, ~~1~ ~l~~:11~~t tr!1;rc~r~:it~t~f: ~i1~"~~~ilc~1~t:·l\1~ ~i~~;~o:.~1t~e~ 1:·~1~'t~1:~;~ 
that this rtl.lc is produced in _ ~he air-cells a.nd finer bro11chi. 

Stage of Consolidation.-1nspection.-Therc is littl e or no expansive 
motion of the chest over the rttfected a.rea, while upon the unaffected 
side it is increased. Th e volume of the thorax on the diseased s ide is 
increased, as shown by mensuration, but the intercostal depressions are 
not effaced. 

Palpation renders clearly perceptible the defect or absence of cxpan· 
sion. Vocal frcmitus is usually much incrcased1 though in exceptional 
instances it is diminishetl or a.bsent-a circumstance which can, as a 
rule. though not invnriably, be attributed to an associated pleurisy with 
more or less effusion. Frequently a friction-rnb is felt before complete 
consolidation is established. 

Percu.(fsion.-Varying degrees of dulness arc obt:~ined in this stage, 
:rnd before the lung-tissue becomes thoroughly solidifi ed the note may 
have a tympanitic quality. After complete consolidation there is usu
ally marked or a.bsolute dulness posteriorly. while the note may be more 
or le:-is tympanitic a.ntcriorly 1 where the vibrations arc more apt to reach 
tlie air in the larger broncl1i. A sense of resistance is offered to the 
pleximetcr-fingcr, but not to the same degree as in Lhe case of a pleurisy 
with effusion. Wh en the latter 9onclition is a:::isociatcd the pcrcussion
notc will be fl:tt. Deadness is less marked in old people in whose ribs 
senile changes have taken place, which render them more rcson:tnt, or in 
cases in which the consolicla.te<l areas occupy the crntra.l portions of the 
lung. Above the sol idifi ed part Skodaic resonance is usually obtainable. 

Auscultation.-Bronchia.l or tubular breathing is heard, as a. rule, 
over the ~olidified lung, but it may be a.bsent in consequence of the 
plugging of the large bronchi with exudate (so-cal led 1nrtssive 7meu,
mo11ia). Bronchophony is usually obtainable o,·er the portion of the 
lung affected, though this may also be absent, and for the same reaf'l.on 

~~ i~~~~~1~~~~ of ;~~c~.:~·~~'\h~:l 1~1~~~~b~11~1~: t~t ~~~1;~cc\i~~~;1 t~:~:cl~~t~s.fo<~~ 
sometimes heard , and l~ie.cr~pitant r.1.lc at the end of inspiration, sup
J~Oscdly very character1st1~, 1~ ~est l1eard at the beginning of consolida· 
t1on, when the pleur_a receives its coat of fibrin and whi le the lung is 
yet ca.pa.hie of ~uffic1cnt movement to produce fine pleural friction. A 
distinct frictio1H·ub may also be heard occasionally. 

Stage of Gray HepatiZation.-With beginning rC~olution the sol id con· 
tents of the a.ir-cc ll s lique(v and arc rcmo''cd, so that air now re-enters the 
air.cells and permits a. consequent increase ia the movement of the Iuna. 

Inspectio11.-Thc normal cxpansile mo,•cment of the affected side 
gradually returns. 

Palpation.-'l':Lctile fremitus progressiYely diminishes. 
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Percus.~ion.-The dull or tympanitic quality of the noLe is gradually 
lost, though the fact must be emphasized tltat the abnormalities in the 
note vanish more slowly tba.n the other abnorma l physical :;igns. t\ome 
degree of deadness often remains long after rccovNy is uppareutly com

plete . 
.. LW!Cultation.-With incrcaised rno,·ement of the lung there may be a 

reappearance of the crcpitant rU.le. due to interplay ~f the pleural sur
faces1 and the softened exudate in the air-cells gives nse to subcrepitant 
r:1lm1, heard both on inspiracion aud expiration, with coarser rfiles O\'Cr 

the bronchi. Bronchial breathing grndually gives place to bronc:lio
vcsic11lar, and the latter in turn to normal breathing. 

Complications.-Doubtless mauy of tl1ese are due to the primary 
infection by diplococci. 

Pleurisy is, of necessity, associated in all instances in which the con
solidiltion reaches the ple~m1. It is to be looked upon as a. direct result 
of the pneumouic process, since in a great proportion of cases examined 
the presence of the diplococti bas been demonstrated . Cases are met 
with, howerer, in which the truly pncumonic symptoms arc overshadowed 
by the i11tensity of the plcuritis, :.ind to these the term plt:uro-pneumrmia 
has been applied. In this form there is often a. copious effusion which 
is exceedingly rich in fibrin-a circumstance which 1listinguishes it from 
other forms of acute pleurisy. There may be the ordinary grade of' 
pJeurisy on the side affected by the pneumonia, aud a. severe grade on 
the opposite side, and when effusion occurs under the latter exceptional 
conditions it is apt to be purulent. Indeed. cmp,rcma Las of late been 
shown to be a frei.Luent complication of pneumonia, but, as far as my 
own observation goe~. it would appear to rank as a. sequel rather than a. 
complica.tion, coming on as it usually does SC\'Cral da.ys after tbc crisis. 
Its development is accompanic<l b,v replacement of onli1Jary du l ne~s by 
flatnc;,s with great resistance, and by tbc disttppeara.nce of rfiles and 
breath-sounds. normal and almonnal. Other characteristic features of 
cmpycma arc present, but in the e\·ent of doubt surrounding the diag
nosis the needle should be introduced. 

There is a prompt ril:iC of fever, the temperature leaping to 103° or 
104° F. (40° C.) quickly, after which it is decidedly remittent in type, 
but there arc no hectic chills. Fistulous connection with a bronchus., 
however, and the establishment of empyema nect·ssitatis are common 
events in this form of the disease, an<l may be precl'ded by diumal 
chills, swca.ts, etc. 

The occurrence of septic phenomena is a certain indication of secont.1-
ary infection b_y strcptococc:i. The pus is absorbed very rarely. and 
more frequentl_v becomes encysted. I saw one instance in which the 
effusion measured 8 litPrS, while ordinarily the amount ranges from 2 to 
5 liters. Removal of the effusion by aspiration is promptly followccl by 
the disappearance of the fe\'C1' 1 but rcaccumulation generally occurs,\\ ith 
another rise of temperature. 

Finally, if defervcscenc:e takes place by lysis or if the ·'critical" 
decline is absent, a. residua l purulcut or sero-fibrinous effusion may be 
considered as the likely Call5't:. rr his latter complication is attende(I by 
a. pa.rox_y!'<mal cough which is excited by mo\'erncnt. and is not usually 
accompanied by expectoration, \\hile the temperature rises. though not 

IO 
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so high as when the effusion is purulent. It remains to be pointed out 
that. rarely also there is a primary empyema, due to the pncumoc?cc~s. 

A.Jute general bronchitis may pre-exist or ma.y arise as 3: compl~cahon, 

-~;~p~1~=:1 th:0~:~JZ,:~;~l~~b~c~a~~~~;~~::~~,0~n~lh~h~c\~~~~1~~;}s.1 11 ~i~~=1 ~~P~hc~ 
toration of mucus is freer than in uncomplicated pncumorna. and O\'Cl' 

the bronchi moist rfilcs intermingled with sibilant an<l sonorous rflles 
arc a,udible. 

Pericarditis.-This is one of the most important complicating affec
tions. It results from a. direct extension of the a.<ljaccnt plcuritis, and 
hence is more common in left- than in right-si<lcd pneumonia, and cbil
<.lren arc more prone to it than adults. Although generally of the plas
tic variety, it is not infrequently sero-fibrinous, aud rarely the effusion 
is purulent. 'J1hc <lia,qnosis can be made in the same way as when other 
conditions attend its development, but it may be readily O\'erlooked by 
the careless obscner. I would say, however, that the occurrence of in
creased dyspnea, with or without p;·ecorclial pain, should sen·e as a warn
ing and lead to a physical examination. 

Endocarditis.-This is far more frequent than pericarditis. and par
ticularly in the ulcerati\•e form. Out of 209 cases of malignant endocar
ditis collected by Osler, 5-l cases occurred in pneumonia, and my experi
ence full.v agrees "ith his statement as to its grent relative frequency 
in thi~ disease. There are no reliable symptomatic indications of thjs 
condition, and of those symptoms that do appear the physical signs are 
least trustworthy. ~-,requently murmurs are entirely absent; arnl, on 
the other hand, the presence of a murmur, even though it be Joud and 
harsh. is by no means diagnostic of the cond ition. Some claim that a 
rough diastolic murmur is quite significant; this has not, however, been 
pre.-;cnt in an.v of my own cases. The development of septic manifesta
tions, especially irregular fo,·er, chills, and sweats, renders the case highly 
suspicious, and when in addition there arises distinct evidence of embolic 
procel'ses tho diagnosis becomes highly probable. lf, now, the symp
torns of mcningiti~ l'hould supervene, little doubt would remain as to the 
character of the complications, since meningitis and endocarditis are 
often combi ned in pneumonia. 

N~tte1 :i Weichsclb:-iun~ , and Bignami have ~l~own by microscopic 
exammat1on and cu\t1,•at1on that acute endocard1t1s ma.y be caused di
rectly by the diplococcus of pneumonia, and, from the presence of this 
bacillus in the right ,·cntricle, that it is far commoner tlrnn the forms 
due to other causes. ' 

Chronic Endocarditis.-This predisposes to acute cnclocarditis, both 
simple and ulc:cratin.?·1 but, independently of the acute form, pneumonia 
arising in the cour~e of chronic endocarditis is apt to be attended bv 
cardiac failure, with venom3 stasis as the consequence. 'The murmu;s 
of chroni_c va lrnlnr disease often disappear with the development of 
pneumonia. 

Cardiac clots (nntc-morte1_11) may form, bu_t arc. rare. r.l'hey result 
from weakness ot the ventricular wall, espec1a\ ly Ill the rirrht heart· 

f~l!~~~ ;:11?~~~ 1~1;~d~o ~;~~~u~h:~·:;:~~~~ ~:s1?~r~'1\,~;;1~~~ at~j ;!~~;;:~o~f 
1 Practitioner, London, Aug., 18!)4. 
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the larger arteries is a. rare complication. Cerebral embolism, causing 
aphasia and CYCll hcmiplcgia, has been obscncd but seldom. 

Acute purulent meningitis is a comparati\·ely rare but Ycry gra \'C com
plication . It is often related etiologically to pneumonia, and its ssmp
toms are not clearl,\· <lcfincd; particularly is this true "hen it develops 
during the inva!'ion-period and the ~asilar meninges are not involved. 
Hence its diagnMis is often impossible. The presence of intense and 
persistent headache, rigidit~· of the nucha, wild delirium, followed by 
stupor deepening into profound coma, affords a basis for a. probable 

~~.:~~1t~si~~~ 0 ;t:h~·~~!~t~:~th:~~~:i~.~~;;y"~~~nu!~ci1~~~~c0~~.clocarditis and the 

Peripheral neuritis is among the rare complica,tions of th is d isease. 
Its presence is attested by the usual symptoms. 

Parotitis is also sometimes seen. and may cause a fata l termination 
of the case. I haYe seen two instances, howernr, in wliich this w:ts a 
complication, and both ended in rcco\·ery. It is thought to Uc associated 
usuallv with endocarclitis, but in neither of mY own cases were there 
any s~:mptoms pointing to the latter affection: 

Artbritis.-'l'his may aris.e at any period in th(• course of pneumonia, 
and at the start may closely s.imulate rheumatism. It soon, however, 
takes the form of a purulent arthritis, and may be associated with other 
suppurati,·e inflammations (meningitis, endocarditis). ~.' he pneumococci 
ha,·e been found in the affected articulation. 1 

Gastro-intestinal Complications.-C'roupous gastritis may rarely inter
,·ene, but croupous colitis is a more frec1uent concomitant, giving rise to 
tympanites and marked diarrhea, and it may pro\•e a serious condition. 

Pi:ritonitis occurs, but with great rarity. 
Jaundice may be obsened in all types of the affection, though, on 

the whole, it jg more frequent in ser ious than in mild forms of the ll is
ease. Apart from the cutaneous and conjunctinil discoloration, which 
is rarely intense, it has no symptoms in the majority of insta,nces, and 
yet even in such it is most probably obstructive (hepatogenous). I 
haYe observed cases in which the evidence of a certain degree of ob
struction was unmistakable, and these are to be ascribed to the presenc& 
of duodenal catarrh with extension into the ducts . 

Acute nephrit is, generally of a mild grade, is a rare sequel or com
plication . and its recognition is entirely dependent upon the discovery 
of albumin and casts in the urine. 

Clinical Va rieties and Anomalous Types.-(!) Typhoid Pneu
monia.- 'l'his relates to :rn a.dynamic type of the disease \\ ith t.1Jpltoid 
s,11mptoms, and not to typhoid fever. It is. often secondary to low fe,·ers, 
to !-1-Cpticcmia, diabetes, and chronic nephritis, and is also the variety 
met with in drunkards and in persons previously enfeebled on account 
of unhygienic surroundings. The onset is more gradual than in typical 
pneumonia. The physical signs may be weH marked or ill defined, hut 
in either event the general features a.re at once striking and characteris
tic. Prostration is extreme: there are delirium and often stupor; the 
temperature may or may not be high; whi le the respirations a.ud pulse 
are almost always frequellt. The skin is dry, and not infrequently there 
is a dusky tint or slight jaundice. The tongue is dry, often brown, and 

1 Bernheim, !Jct Jlli:decine modeme, Paris, Fe\,. 21, 1894. 
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;·~~~.~'ti~ll~(i!c~(f:lrJ~O~C~l~:.l~~:;j~.D O~~~\I~~\~ f~:~r<~J~~~~:l~t ti:: dt·~~I~ ~:;rt 
perceptible. In this form of the disease there are numerous perils to 
pass, and when recovery ensues conrnlescencc is long and tc<liou~ . This 
clinical form is not to be confounclccl with pncumo-typhoid, in which 
typhoid fever begins with pneumonia. 

(2) Epidemic Pneumonia.-'Thi s is often of walig1mut type. 'J1he 
symptoms ex hibit noticeable variations, accordiug to the special etiology 
an<l to different epidemics. The pneumonias tlrnt ha.,·e developed so 
frr(1u cntly in the course of t:.pidemi1· influenza have been complicated 
with or preceded by general bronchitis. 'J~he heart-power in many 
cases becomes exhausted early. and then follow congestion and edema 
of' the lungs .. 'fh~ physical s igns arc ~ften. slight, even in. fot_al cases. 
In certa.in cp1dcm1c forms of pneumonia st ill other complications may 
be pronounced (cerebral. intestinal, etc.). In this connection should be 
mentioned so-ca lled ··larval pneu,monia," in which the gencrnl symp
toms arc mild and the local signs ill defined.. This s u.b-variety is ob
sel'\'ed in those epidemic outbreaks tbat occur Ill institutions, tcnement
houses, jails, etc. 

(3) Latent Pneumonia.-To this cla~s belong central pneumonias, 
whi ch have been described briefly under General Symptomatology. In 
these instances the spu tum is to be stainecl and examined microscopi
ca ll.v, when the pncumococcus will be found. When pneumonia. arises 
in the course of emphysema a physical exami nation often gives negative 
results, a111l hence, the dilated air-cells not being filled with the fibrinous 
exudate, dulness is less marked than in typical pneumonia, and tubular 
brea.tbing is often absent. The sputum is gurnmous and rusty, as a. 
rule, an1l should be studiC<l bacteriologically. Generally, but not al
ways, before the crisis occurs consolidation advances to the periphery, 
when a physical examination will give positi \'e results. 

(4) Migratory Pneumonia.-By this is meant an extension of the spe
cific inflammation to other part:0; of the lungs. This may occur at the 
time of the nppearance of abundant moist r:i.les in, and free ex pectora
tion from, the lobe first affected. ~urh extension prevents the occur· 
rcnce of the usual crisis. arnl often occasions an <.:xacerbn.tion of the 
general pneumonic features. 

(5) Bilious Pneumonia ("Malarial Pneumonia ").-When lobar pneu
T?onia. _oc~urs in persons who arc subj ects of malarial poisoning th e ini· 
t1a.l clull is prolonged and the feyer paroxysmal or <lecidc<llr remittent. 
J:LUnclice and vomiting arc more common ihau in the ordina;·.v type. 

(6) In childr~n, particularl_v in the very young, the first ~ymptom is 
often a convuhuon. Cerebral symptoms, as delirium, stupor, or e\'en 
coma, m~y appear earlY,. 'l'he upper lobes of the lungs are more fre
quently mvolvcd than ID adults. Cnless the objective indications be 
examined for, the disease is frequently overlooked. The cha racteristic 
sputum is rarely seen in juvenile pneumonia.. 

(7) In old persons pneumon ia runs a peculiar course and is dancrer
ous in the extreme. )lost cases begin \ es~ abruptly tha.n in YOln~crer 
perso ns. the initial chill being often absent or replaced bv 1~omc~1ts 

~~u~ !~ i 11 i ;~~~!tra~1:~1~r~c~:a Ti1 ~~r ;~a~~7~ i~n ;~r~,f~1~1~~{'.1~~ • l~l nt(~ c~~1ot~e ~~~·e~~ 
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but thi:;; does not rang<' so high , and it8 type is more irregular than in 
no1Hscnilc pneumonia. NcrYous phcnomonu , Romctirncs prominent, are 
not uncommon, but the loca.l symptoms (cough, expectoration, a.ud pain) 
are feebly developed or wholly abRcnt. 'l1hc arctL of lung-tissue impli
cated is often insignificant, the physical s ign s being s light or C\'Cn 
entirely wanting: and when present there is u~ually dulncss on percus
sion (with a tympanitic qualitJ), tubular breathing, and a few subcrcp
itant rttlcs . The physical sign ... are often sharply localized and their 
character Yariable. This affec tion. a.~ it occur1' in old people, is a most 
deceptive one, the cases n•ry generally ending fatally after an illness of 
an apparently mi ld degree of intensity. 

Relapses.-':l1hese arc am ong the rarest of events, and arc usually 
rudimentary when they occur. RccurrenCl'8 arc ordinary, however, 
second, third, fourth, and even more attacks having been noted in tLe 
same individual (i•ide Etiology). 

Course and Dura tion.-ln cases which reco,·er the febrile stage 
lasts from three to thirty or more days. In most instances, however, 
dcf'erresccnce occurs on the fifth or sc,·enth 1lay, and resolution is com
pleted about one week later, making the total (inration from twelve days 
to two or three weeks. Convalescence may be delayed when complica.
tions outlast the prima ry disease or when sequelre arise, and fata.l cases 
are most apt to termi nate on the seventh. eighth, and tenth clays of the 
disease. I t remn.ins to be ;Hided that the regular course of pnemn~nia. 
is oflen greatly modified by the various complications (endocard1tis, 
pericarditis, meningitis. etc.). 

Termination.-(a) Delayed Resolution.-The process of resolution, con
sisting in i;:ofteuing of the exudate and its subse<1uent rcmornl (partly 
by absorption, partly by expectoration), may not begin until the fourth, 
Rixth, eighth, or even tenth week. Usua lly defcrvcscence with a mod
era.tion of the oth~r general features. bas taken pluce iong before the 
phy~ical signs indicate resolution. W hen the latter change occurs it 
may lead to complete restoration of the functiona l and anatomic en
tirety of the lung-tissue, or proliferation of the interstitial connective 
tissue may arise during the period of postponed rc~olution, producing 
(b) chronic int erst itial pneumonia. This is very rare, however (i•ide 
supra, Patholog.'"). (c) Abscess and (d) gangrene are also rare sequclre. 
For their clinical description the reader is referred to the description of 
DisC'nscs of the Lung. 

Dia gnosis.-The diagnosis is determined by special local and gen
eral symptoms. together with the physical signs. Of these, the abrupt 
on~et with rigor. the course of the fever with te rmination by crisis, the 
stabb ing chest-pains, th e dyspnea., the peculiar type of breathing, the 
abnormal pulse-respiration mtio, the cough. the rusty expectoration, and 
the signs of consolidation of one or more lobes of the lungs, are the 
most characteristic. De,·iations from the usual type are frequent, an<l 
these do not present many of the distinctive fca.ture~ ju~t mentioned. 
Among the latter the so·called " t.11phoid pnrnmonfrt '' and th e other 
clinical varieties whose most valuable dia.gno:-;tic features have been 
given, a.re often difficult of recognition. It must not be forgotten tha.t 
repeated phy~ical examin:~tions of the chest will often detect more or 
lcs~ extem;i,·e consolidation, even though local symptoms are enti rely 
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wanting. Again, when in the course of certain chronic affections (pbthisis, 
cancer, Bright's disease, diabetes, and organic affections of the heart) 
more than the customary <legree of fever is de,·cloped, ph~sica l explora
tion of the heart and lu ngs is imperatively demanded . Be 1t remembered 
that in this class of cai-es '·the physical signs are obscured, because 
respiratory action is enfeebled by the primary condition" _(Muc;:;se.r). 

Differential Diagnosis.-This relates to (a) acute pneumo.n1c phtb1s1s, 
(b) pneumo-typboicl, (c) meningitis, (cl) broncbo-pneumoma, (e) acute 
pleurisy with effusion. 

(a) PRDIARY LonAR PxEUllOXIA. 
There mn.y have been prior attacks. 

Sudden, with severe rigor and rapid rise 
of temperature. 

Fever of continued type, terminating by 
crisi". 

No drenching sweats, except at time of 
crisis. 

AcuTE P:o11:ullo~1c P11 T111s1s. 

In~:;~~el~ur3~i:rsoe~ition or previous tu· 

Gcner~lly more ~rn.<lual-rcpeated fits of 
('billm.ess (rarely severe rip:or), often 
fo llowrnp;cxposuraor "l'old.11 

Fever of remittent type, often becoming 
intermittent,withoutcrii.is. 

Drenching sweats preRent and art re· 
peated. 
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llerpeRcommon. 
Xotmuch<'urnt·iation. 
Pul:-;e-rellpiration ratio conlliderably dis

turbed 
Sputum rust_v-rolored, \"i,.cid, antl sticky: 

contains pucumococcuf:. 

Usually limited to one lobe or the lower 
portion of one lung. 

Si~ns of consolidation, followed by re:.:o
lution. 

Apex of healthy side not involved. 

Prognosis not hopclcRi<. 
'l'ubcrculous disease of other organ1:1 does 

notfollowasarulc. 

.\bscnt. 
Rapid emaciation. 
Lc,.s so. 

Spi:\~~;,:~'.:~·:~::·~~if~:~J;:~ui~~ '~,~~~ 
tic tissue. 

l>urationlong;('r. 
First referable to upex. 

Lsunlly extension from npex to base. 

Si:i:ns of consolicbtion, follow<'<l hy cavity
formation, with lnrg<' p;urµ:linµ; rUlesat 
apex. 

Apex of opposite side generally in
vaded. 

Jlopele~.<i. 
Ortendocs. 



1~2 ISFECTIOl'S DISE.ISES. 

(h) Typlwid p11e11monilt mu~t he diarrno~rd from pneumo-t11plwid, and 
the blood in the two conclition.s mav hC'r"of' seJ'\'ice in the c.liscrimination. 
~eukocy~osis usua,l~y cx i::.tr.; in 1n1c1~monia1 trnd there i~ hypolcuk.ocytosis 
JD typhoid; but this fact if.; on ly of value" hen there is marked rncrcase 
or decrease of the leukocytes, since figures about normal may occur in 
either condition. 

\\'idal"s test will be a decided aid ll is as<ertion that a drop of blood 
from a patient with tvphoid. added to a pure culture of typhoid bacilli, 
ca.uses the cessa.tion Or the motion of the bacilli and their collect ion in 
clumps, and that this docs not occur with blood from other diseases, is, I 
think, satisfactorily proved. 

(r) Aienin,qitis is sometime~ mi~taken for pneumonia, and particularly 
''hen the latter occurs i11 chi ldren. 'l'b e initial symptom of pneumonia 
in the ,·ery young i~ often a eon\'Ul~ion; "hcreas, though in meningitis 
th is symptom is not uncommon, it is more apt to manifest itself later. 
Wh en headache occurs in pneumonia it is frontal. It is almost inrnri· 
ahl_v complained of in meningitis, but is occipital, and is associated with 
rigidit~~ of the cervical muscles. Before the occurrence of pressure· 
symptoms in the la tter disease the patient is very restless and morose; 
bi s reflexes are exaggerated and there is marked hyperesthesia. The 
temperature·range jg lower, more irregular, and there is no crisis, while 
the pulse is more variable and oft en irregu lar in meningitis. In pneu· 
monia. with latent Iota! symptoms the pulse-respiration rat io is great ly 
altered and the type of respiration peculiar (vide ante). The important 
rule, to examine for the physical signs in doubtful cases, must not be 
neglected, and if the subject be young the apex region in particular. 

The differential diagnosis between pneumoniiL and broncho·pneumonia 
and pleurisy with effusion will be found on pages 517 and 551. 

Prognosis.-rrhe mortality from pneumonia in hospitals averages 
a.bout 25 per cent. It is less in private practice-about 15 per cent. 
Th e deatli.rate, however, is greatly modified by tLe type of the imli· 
vidual epidemic, and by so many conditions and incidents that a. pre· 
cise statement as to the percentage of fatal cases can not be ventun·<l. 
The abo\'C mortality-rates haYe been hao::ed upon a1l of the accessible 
sta.th;tics at my command. Wells collected 223,730 cases, which gaxc 
a mortality of 18.1 per cent. 

rl'b e elements that enter into a. correct prognosis are in the main 
identical with those in other acute infectious di~cascs, and concern (1) 
the severity of the type of infection, (2) the presence or absence of' 
co111pli cations, and (3) circumstances peculiar to the indi vidual. 

(1) Severity of the Type of lnfection.-ln sthenic cases this is shown 
by ('.1) the temperature-range, (h) the degree of heart-power, (r) the in
tensity of the nervous symptoms, and to some extent by (d) the size of 
the area of lung·in<luration. It has been demonstrated, experimentally, 
that the absence of leukocytosis is indicntive of a. graxe tvpe. 1 In ca:..e 
the diplococcus be found in the blood, the prognosis must.be considered 

;,~~~' ,~.I~L~,1~ 1 t~:1~s~l~~c~1 ~·:~~' ~~~~:0o~·11 ~e~·1i~~·~l ;·h~~1~7)i~=te~~ce~t ~:n~~J~~~ 
ance of ma.rkcd lcukocytosis with a drop in tcmpC'rature would point to 
a pseudo-crisis. (a) 'l'he 'l'emperat10-e-ranye.-A continued high tem· 

1 Von Jaksch aml Tchistowiti.ch, Annual of the Unin:rgril JfoJ. &iences, ,·ol. i., 1893. 
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JK>rature, a:-<, for rxampll', 105° F. (-!0.5° C.), on two or three con~ec:u
ti,·e days without material l"C'mi,sion~, is ominous. (b) 1'he IJeyr1'f tJf 
!lerrrt-1io11• ,·1'. - A 5\teadily ri..;;ing pulse-rate after the fifth day indicate . .;, 
real danger, !':inre it points indi .... putably to gradual cardiac failure. The 
'-ame thing i~ ""hown by a diminution in the intensity of the ::-c•<.·ornl pul
monary sound, particularly the giYicg out of the right ventricle. (1·) 
TltP Intensity of tlU' .. Yervous Sympto111s.-Acti,,e delirium is not favor
able at any stage, and i.;;; particuhwly unfavorable if it <lHclop earl~·· 
When it a~sumcs the form of delirium tremenc; the ca.:e has usuall \' 
pa'5ed beyond the hope of rccornry. (d) 'l'he 8izr qf tlie A,-en qf Lun1i
induration .- I ha,•e obsen•cd t hat extension of the ron::oo lidation at an 
advanced stage belong-., to serious types. l'he !'ame may be said of 
Uouble ba.;;ic pneumonia"' . 

'l'!Jphoill pneumonia, being of asthenic type, gives an unfavorable' 
progno~is, notwithl"tanding an absence of high tempera.tu re a.nd of exten
si,·e inflammation of the lung-ti5sue. 

(2) Presence or Absence of Complica.tions.-Ca,,.cs in which there is 
inrnh·cment of a. ~ingle lobe or two lobes. if it occur on the r_ight side 
au<l without complic:1tions, generally terminate in recovery. lu nearly 
one-half of the instances complications occur. an<l these greatl,v increase 
the death-rate. Among the most common is plellrisy, which, unless 
accompanied by considerable effusion, does not add fresh danger; when 
pleuri"Y attacks the unaffected side, however, it docs. Empyema, fol
lowing pneumonia, gencrall,,- terminates in recovery unless secondary 
septic phenomena appear. Extensive broncliitis is a most perilous com
plication in m,t judgment. Pericarditis decreases the chances for rc
coverv, but })\- no means to the same extent as endocarditis. Oardiac 
clots 

0

may for°m, but usuall y the pat ient is already moribund. Abscess 
of tlie lung and gangrene form highly unfavorable complications. Uon
gestion and edema of the uninvacled portions of the lungs render the 
outlook bad. and these, together with cyanosis, are apt to be dependent 
upon failure of the right heart. Arute menin.9itis is exceedingly gra\·e. 
Fenwick, as the re:-'ult of an analysis of 10,000 cases, found that the 
quantity of albumin in the urine is of considerable prognostic value. 
Garttro-intestinal complications ocrurring at the outset are unpropitious. 

(3) Circumst ances connected with t he lndividual.-Of these age hearls 
the list, and after the twentieth ~·car the mortality incrcac;:.es progres
sively until the se,·enth decade. It has been claimed that nine-tenths 
of the deaths after the seventy-fifth year are from lobar pneumonia. 
rn<lcr the twentieth year, according to the analysi8 of 708 case~ at Rt. 
Thoma<"s Hospital by Hadden. II. W. G. ~lackenzie. and W. \ \". Ord, 
the mortality i~ 3.7 per cent., while in infancy it exceed~ that of eru·ly 
childhood. 

Sex ha" little influence, though the disease is believed by some to be 

;r~1:~::t~i1~: ~~;"~1~~s ~!;o0ro~~' ~'a~~8.thelnal~~~oft;bi:!~~~~:z et~~~P~~"S~:tl~~ 
Jiodes of Death.-:\Iost frequentl.v death is immrdiately clue to hC'art

failure, which results from two causes : (1) overwork, as when an exten
~h·e area of lung-ti8sue is invoh•e<l; and (2) the direct effect of the 
pneumotoxin upon the heart. The complications mentioned mav proYc 
fatal, however, an<l in one of my own cases thrombosis of the cOronary 
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artery killed the patient. This may be a not uncommon terminal con-
dition. . 

Treatment. -General Management.-'l'he patient should occupy " 
weil-aired apartment, which should be maintained at a temperature of 
6.:)° F. (18.0° C.), except in pneumonias occurring in the very young, 
when it should be several degrees Ligher. 'l1he patient shoul<l not Le 
allowed to leave his bed for at least one week after the occurrence of 
the crisis; and as pneumonia is a self-limited affection, the principal 
object is to support the powers of life until the crisis is passed. To 
this end notliing contributes so much as proper feedin.9 . . . 

'l1he diet should be light, chiefly liquid, but of the most nut1:1t1ous 
sort. Alimentation should be cspocia.l ly vigorous when there IS the 
sl ightest tendency to increasing debility. On the other hand, in un. 
complicated cases and in those in which the disease is limited to a single 
lobe there is not the same need of support ing the vital powers, since 
these cases have an intrinsic tendency to reco\·ery. 11Iilk should consti · 
tute the chief article of Uiet; meat· broths or meat.juices, egg· white, 
and light farinaceous substances may also be allowed. The food, and 
particularly the milk, is to be administered at stated brief intervals and 
in definite quantities. When resol ution is delayed stronger forms of 
nourishment (scraped meat, etc.) may be given . After the crisis a 
gradual return may be made to the usual forms of sol id foods. 

Cardiac stimulants are often indicated. It is well to begin their use 
as soon as the slightest tendency to cardiac failure is shown. 'The evi· 
dcnccs of the latter conditions are to be found in the state of the pulse, 
the first sound of the heart, and the pulmonic second sound . The pulse 
becomes more and more accelerated and feeble, the first sound of the 
heart less distinct on auscultation, and the pulmonic second sound loses 
its accentuated character. From the first moment that these unf.wor· 
able features or marked nervous symptoms appear alcoholics must be 
used. At first they a.re to be employed in moderate <loses (} ouncc-
16.0-of '':biskey or brnntly every three hours), to be increased if the 
favorable effect be proportionate with the urgency of the indication. 
There is a great tolerance of alcohol in this disease, and in the pneu· 
monia of drunkards its early and free use is to be recommended. 

If the alcoholic stimulants fail to meet the abo,·e indications, other 
card ictc stimu lants must be adm inistered simultaneously . Of these, 
strychni n has been the most seniceablc in my own hands, its mode of 
administration following the same rules as have been mentioned for alco
holics-at first in moderate-sized doses, to be increased as occasion de· 
man<ls. Should urgent need of stimulation arise, however, e ither sud
denly or more grnduoll.v, strychnin shou ld be exhibited bypo<lerrnically. 
It is my custom in desperate cases to use subcutaneously as much as gr. 
n (0.00..13) every two or three hours. So soon as the condition of the 
heart denotes restoration of cardiac power the size of the dose is to 
be reduced, but the agent is not to be withdrawn until the disease has 
run its course. In no other disease docs strycbnin possess grenter 
potency. for good than in pneumonia, if wisely employed. For sudden 
heart.failure ethcr1 admin istered hypodermica.lly, is also very efficacious1 

and digitalis may be combined with tl.te strychnin or given separately. 
Like strycbnin, digitalis may become a lifc.~a.ving drug if its a<lminis-
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tration be guide<! by sufficien t judgment. 'l'en minims (0.666) of the 
tincture may be gi,·en enry three or four hours internally or hypo
<lermically if nec<lful, and I have found that the association of a sma ll 
dose of llitroglycerin (nU; 0.033, e,·ery three or four hours) consid
erably aids the action of the digitalis. Nitrof!lycerin is especially in
dicated when the renal secretion is sca nty and the urine contains more 
than the usual trace of albumin. Amm~niurn , in the form of the aro
matic spi rits or tL e carbonate, is an excellen t st imulant to the feeb le hen rt 
of pneumonia. 

Respiratory Stimula.nts.-Bcginn ing cyanosis is the signal for the use 
of respiratory stimulants, of which the best are oxygen by inhalation, 
strychniu, and atrop in. The oxygen must be administered in large 
amounts, and if the patient be so scYerely ill that almost constant inha la
tion of the gas becomes ex hausting, it may merely be allowed to escape 
near bis nose and mouth. 

Hydrotherapy.-'l'his is especially useful, but I harn abandoned the 
rigid cold-bath method. 'l'he gradually-cooled tub-bath s are the best, 
and should Le emp1 o~·cd , except in cases pursuing a very favorable 
course or those in "bich littl e besides rest an<l good nursi ng is nf'ces
sary. In mcctin~ high temperature, marked nervous symptoms, clys
pnea, cardiac weakness, etc. they offer many superior ach·antagcs, ancl 
in pneumonia the effect of the baths upon the cardiac, r espiratory, an<l 
nerrnus centers is especially desirable. It is of importance that the 
patient while being immersed put forth no muscular effort. H e must 
be held and supported while in the bath. and gentle fri ction to tb c skin
surface must be made. The temperature of the baths should not be 
too low at the start: at the beginning it should be 90° F. (32.2° C.), 
and thf'n be lowered according to the degree of sensitiven ess of the in
dividual patient. It is rarely necessary to go below 80° ]<'. (26.G° C.), 
ancl in the aged, th e very young, and in persons previously debilitated 
it is unwise to use any other than tepid baths. Th e duration should 
not exceed ten to fifteen minutes on the average, and more than tLrcc 
- or at most four-baths daily arc not required. Cool spong ing, corn
hinNl with the ice-cap or the wet pack, may SCn'e as a, substitute when 
full baths cannot be employed. 

Abortive Method of Treatment.-Petresco has founrl that large do•cs 
of digitalis (0j-ij ; 8.0. of the di!(italis-leavcs in an infusion daily) ad
ministered at the on5:Ct will jugulate the disease. His experience C'OY 

ered 1192 cases, and showed the surpris ingly low mortality-range of 
1.22 to 2.66 per cent. This plan of treatment is rational, s in ce it aims 
at meeting the chief pathogenic indication of pneumonia. by passing 
through the lunµ:-ti ~sue an adeq uate proportion of leukocytes, and thus 
re-establi sh ing the cardio-pu lmonary circulation. Jn the few insta nces 
in which I have adopted the plan it has fail ed to cut short t he disease, 
though the cases terminated favorably. After the full development of 
consoli cla.tion I would urge ca ution in the use of digitalis unl ess C:ll'cliac 
failure threaten. 

Venesection.-It has been claimed by some tha,t free bleedings at t he 
onset will abridge the disease. Doubtless it is a good measu re in 
sthcni c cases (wl1ich occur with relative rarity in cit ies, but a rc not 
uncommon in rural districts), the temperature falling, the pain, the 
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tlyspnca, and the nervous ~ymptoms being relieved nnd the pulse floft
cned. Later in the cour:::C of pneumonia vcncsection is to be resorted 
to if cyanosis and the ~igns of collateral pulmonary edcma-<!ue to a 
failing right heart-arise, and if cardiac and r~spiratory st_1mulants 
h;ne JWO\'Cd futile. .At this stage, howe,·er, bleedings rarely yield goo<l 
results, though affording temporary relief. 

Antiseptic Methods.-These aim to destroy the pncumococcus or, at 
all events, to neutralize the poisonous product::: of the latter in the blood, 
thus moderating the genera.I disturbances. The mctho~ is ~ascd upon 

~~i~~o:~~~diC~rth~g~G:~~~e:~yl~~::~ i~~~:~~)~1~h.v~~~~ (~~·~tij~;t/~eg~~~sg~~~~D~~ 
every four hours), mercuric ch lorid (gr. Tio; 0.0006, cYcry four hours). 

Treatment of Special Symptoms.-'l'bo initial pain, which is of an 

~~ltii~e~;f~~~:~-~~ ~~~~·~c~~r~i~h:·~~~':.~~ ~l~h~~ec~~~l~~~!:~·~i~h~~to~t 1~~~~ 
ducecl hy the im•asion-period, but it is to be omitted if the bronchi con· 
tain sccrC'tory products, since morphin dries these and fa,·ors their 
accumulation rather than their removal. Ha.rely is it necessary to con
tinue this remedy a.fter the second or third day of the illness. 

Fever.-The fever of pneumonia is a temporar.v a.ffair. and instea1l 
of being hurtful may prove beneficial, since it furthers tissue-meta~o
lism, n.ncl this aids in the destruction of the specific poison of the d1"
case. Fortunately, internal a.ntipyretics for the purpose of combating 
high temperature arc not so largely used at the present cla.y as for. 
merly. l t is true that they possess the power to reduce temperature, 
but their use is attended with danger from their action as cardia c depres
sants: while, if it be true, as before stated, that pneumonia usually kills 
through the heart, it follows that canliac power must primarily be con
served. Apart from the above-mentioned serio us object ion to internal 
a.ntipyretics, it is to be remembered that they do not possess the import
ant additional adv:tntages to be derived from cool baths. In my opinion, 
their use should be limited to those cases in which cool baths or their 
substitutes (cold pack and cold spongings) fail to effect a reduction of 
fever. It must not be forgotten that unless the temperature exceed 
104° F. (40° C.) it bad better be let alone. When called for, bowo,·er. 
the best ;_uuon~ the antip,vretics are acetanilid and phenacetin. 'rbe do:;e 
of these should be small-gr. v (0.324) of the latter and ;:r. ij-iij (0.129-
0.194) of the former, to be repeated at internds of four to six hours if 
required. 

Like internal antip.vretics. arterial ~edati\'CS arc to be used sparingly, 
and when used their effects must he carefullv noted. In cases in which 
''enesection is indicated the tinctures of ver3.trum viridc and of aconite 
ha\'e been much \'au11tC'1l as sub:::titutes. 'fhe tincture of veratrum 
Yiridc pro1lucC'S a good effect upon the local condition, since it relaxes 
the arterial walls, an<l thus bleeds the patient into his own vessels, but, 
since it also acts as a cardiac depressant, it is questiona.blc whether its 
dis:ulvantnges do not outweigh its a.clrnnta.ges. The tincture of aconite, 
owing to its depressing influence upon the heart, should not be employed. 

The nervous symptoms are successfully met, aR a rulC', hy hy<lrot'hcr
apy linchuling the ice-cap), by the arterial stimulants, a1ui bj· the use 
of 111orphin, ~ts before reeommen<le<l. 
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Cough during the early stage is controlled by the morphin needed to 
combat the pain. [n the more a<lrnnced stages, if there be present 
numerous moi~t rU.lcs un<l a. scanty expcctoration 1 stimulant expecto
rants (ammonium muriate, tercbene) may be employed "ith happy 
effect; but ordinarily they do harm rather than good. l)ilocarpin may 
aid resolution when this is delayed (Reiss); the heart, howc\'cr, must be 
carefully "atchcd o,·cr. 

Comi}lications.-Tbe m:inn~cment of the complications does not differ 
from that which i$ appropriate when they occur as independent affec
tion~. though all deprc:0;~iug measures must be positively omitted. T 
would add that in plcuro-pneumonia. aspiration is not "el l borne, ac
cording to my obscrvatio11s; hcnce1 un less urgently needed, I wou lrl 
postpone this procedure until the crisis has passed. 

Local Measures.-Whcn in doubt as to whether \·cnesettion shou ld be 
employed or not, it must he remembered that early local hloodlctting 
(cupping ancl lecchinp:) is followed by relief from pain and <lyspnca, but 
that the~e measure~ ~houl1l be resen-ed onls for rolnu~t persons. Coun
ter-irritation by means of sinapisms is usefu l at the onset. 'J'he cotton 
jacket has certain adrnntages in maintaining the free, local action of 
the skin, and may be employed: before the days of h_rdrotherapy it \\aS 
quite commonly used . The topical u.'{e of cold in the form of ice-bags 
has been prncticcd extcnsi\•ely b~· Lees of England and ~ fays of America. 
with brilliant success, cold thus applied relieving the pain and dyspnea. 

.and diminishing pyrexia. In my limited experience with the applica
tion of cold I ba\·e found cases in "bich it could not be tolerated by the 
patient, and in such, wnrm applications (poultices, etc.) exerted a sooth
inp: revulsive effect. LCpine lias used with success Ycr,v dilute mercuric 
chlorid injections into the affected lung-tissue. This mode of tre:Ltmcnt 
has not been followed in sufficient cases to warrant an opin ion ns to t he 
t'xtent of its usefulness. 

S ECONDARY P NEUMONIA. 

P a tholo gy.-'11he lesions are identical in character with those of 
primary lobar pneumonia, but the areas involved ba\'C not always the 
same regular di!o;tribution. Congestion surrounding the hepatized lung
tissuc is not infre<1uenliy extensive. "'\Ye see, po~t-mortcm, a tendency 
to commingling with !'mall areas of lobular pneumonia. Both the strep
tococcus an<l the micrococeus lanceolatus are frc11uently found on micro
scopic examination. 

Etio logy.-:\lost instances arc secondary to the acute infectious 
diseases, and it is pro bah le that the specific· cause!' of certain of the 
latter (Eberth'• bacillus, Pfeilfcr's bacillu•, etc.) have the power to ex
cite the morbid changes of acute Johar pneumonia . ( 1Hlon-pm•mnonia, 
due to the baci ll us coli, is the result of hematobenous infection either 
from the intei-;tinal or from the urogenital tract. Tn the majorit,\1 of 
in~tancc.s, however, in which this disease develops in the course of the 
acute infectious diseases the latter are to be rcgitrdccl as merely furni:;;;li
ing the opportunity fo r infcc1ion by the micrococcus hrnceolatu~. 

Symptoms.-'J'he rnt iona l symptoms are often ah~ent. Cloi::.e ob
servation may, howevcr1 1lctect more or lc:is <l,rspnca, cough, and in-
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creased fever, and rarely the attack is heral<lcd b_v a. rigor, followed by 
fever, the pneumonic type of breathing, pain, cough, and the character. 
istic expectoration. . 

The physical signs, when carefully obsene<l, usunlly se1:,·e.to enlighten 
the physician as to the nature of the affection . Hence 1t. ts a natur~J 
corollary that repeated physical examination is dema~ded in a.11 cases ID 

which there is danger of intenening lobar pncum~n1a. . . 
Diagnosis.-'l'his rests chiefly upon the physical signs, which are 

the same as in primary lobar pneumoni:i. Qb,·iously, when the local 
subjective symptoms atHl the characteristic sputa ar~ present a correct 
diagnosis is r.asily made. '.rhe fact must be .emphasized that broncho
pneumonia arises in the course of infectious diseases far more frequently 
than does lobar pneumonia. . . 

Prog nos is.-The occurrence of lobar pueumon1a as an 1ntcr?urrent 
affection a.dds greatly to the gravity of the prirna.ry disease. It is espc
cia.lly dangerous when it appears as a sequel durmg convalescence from 
acute infectiou8 diseases. 

The treatment is similar to thot of primary lobor pneumonia, 
though less satisfactory. 

INFLUENZA 
(La Grippe; Epidemic Catarrltal Fever.) 

Definition .-Influeuza is an acute contagious disease, caused by 
the bacillus of Pfeiffer. Its chief symptoms ore due to catarrh of the 
respiratory and digestive tracts, together with profound muscular and 
nen•ous prostrntion, and grave complications (espec ially pneumonia.) 
often present themselves. The disease may be endemic, though more 
often it is epi<lomic or pandemic. 

H ist or ic N ot e.-Every quarter of the glohe has hecn the scene of 
visitations of epidemic influenza. More rapidly than any other dis
ease belonging to the same class does it tr::L\'erse a region of country, 
and hence within a remarkably brief period of time a whole nation may 
suffer. As a rule, influenza. de,·clops into epidemic proportions in the 
East, whence it spreads with unparalleled rapidity in a westerly direc
tion. Tbe first epidemic of the disease in the l"nitc<l States appeared 
in 1647, and was subsequently described i and, though it has since then 
frequently preva,iled, the outbreaks have not obscrv('d an~r rcj!.ular pe· 
riodicity. '11he last true pandemic of the affection Ol'iginatcd in Bok
har~ i.n l\Ia.v, 1889, reached St . . Petersburg i~ the following October, 
Paris m :November, and London m turn early m December. In Amer
ic:t the cases began to appear about the middle of December, and rap
idly multiplied into an explosive epidemic, which reached. its maximum 
in January, 1890. Influenza reappeared in _epidemic form, though less 
extensively, ~luring April and a part of ~lay, 1801, and again in a 
briefer anti lighter form in the winter of 1801-92. During the winter 
of 1892-93 only a few sporadic cases occurred. ln the early part of 
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1895 the disease assumed epidemic prernlence. and it again appeared at 
the beginning of the present year (1897). 

Pathology.-There are no special anatomic lesions that charac
terize the disease. The rare instances ill which death occurs in uncom
plicated cases simply show marked catarrhal implicatioi1 of the respira
tory, and usually also of the gastro-intestinal, mucosa. There arc 
practically no clwugcs in the glands of the digestive mucosa, except in 
the abdominal type of tlic affection, in which there may be eulargement 
of the gland; of Peyer and of the solitary follicles. A< will be seen 
hereafter, most of the fatal cases exhibit lesions which are to be ascribed 
to the complications. Among the latter are pneum onia. (either lobular 
or lobar), with which plastic pleurisy is usuall.v associated, scro-fibrinous 
pleurisy, empyema, purulent pericarditis, nephritis, au<l rarely cercbro
spinal meningitis. 

Etiology.-'l'hat the disease is microbic in origin can no longer be 
doubted. 

Bacteriology.-Early in the year 1892, Pfeiffer disco\·ered a. bacillus 
which he has shown to be the true ca.use of influenza-the bacillus of" 
Pfe~ff"er. It is of about the same breadth as the bacillus of mouse-seP
ticemia, and only one-half the length of the latter. \\"hen i;;tained with 
Ziehl's carbol-fuchsin it may be observed as a small dumb-bell, having 
knobbecl ends connected by a rod-like shaft. These bacilli are obtained 
from the sputum, and thei"r number bears a definite relationship to the 
intensity of the disease. They are found only during the attack, and 
are ne\·er present in any other disease. Pfeiffer bas shown that they 
may penetrate the peribronchial tissue and pass out to the pleura. 
They ba.\'C also been found in the blood. 'J1his bacillus can be culti
v1ttecl in agar and other media, but not in gelatin, and when inoculated 
into rabbits and other animals it causes more or Jess t_vpical influenza; 
these experiments, however, arc not in themselves conclusive. 

Modes of Conveyance.-Naturally, a speci fic germ that is propagated 
with the unu10ual rapidity that marks the bacillus of Pfeiffer must be 
air-home. E\·en this view, howe\·er, fails to expla,in sat isfa.ctorily the 
co incidental prevalence of the mala.d_v at widely-separated points. Pep
per suggests that the micro-organism may be almost universally dis
tributed, but only capable under ordinary circumstances of causing 
occasional and sporadic case~; and that under certain extraordin:iry 
atmospheric or telluric conditions it acquires a degree of \·irulencc that 
renders all subject to its attack. There is no doubt that influenza. is 
communicable by contagion, and evidence is not wanting C\'en to show 
thttt it may be transferred by fomitcl:'. 

Manner of lnva.sion.-Ilow the contagion enters the system has not 
been po8itivcly determined, though it is probably with the in10pircd air 
through the re:spiratory tract . Some authors contend t}rn,t it ma.y enter 
through the ali111entary canal, ''hi le st ill others believe that the primary 
point of infection is not rarely the conjunctiva.. 

Predisposing Causes.-The care fow and unimportant, sin ce all per
sons a.re liabl e to the contagion. A.<Je has slig ht influence, the period 
of greatest susceptibility being from the twentieth to the thirtieth year. 
'J1he \'Cry young arc less liable than older subjects, and during an ep i
demic are apt to be affected Jn,t, while old persons (particularly if debil-
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itated) arc frequent sufferers. The same is true of thos~ whose vital.ity 
is lowl"re<l by neuropathic heredity or chronic maladies. these bemg 
among the first to be affecte~ d'uring an epi~emic. On the other 

~,t~(\~-~c~~o~0 }co1~-~~11 ~1n~~~f;1 it::~e1!~:<l, hf;l~htic~ii, a~~ n~~te~~:i~~~~ 
conditions. 

Immunity.-A primary attack of influenza. <l?es not. bestow i:nmu
nity, since relapses arc ,·ery common, and .so 1uctm~cs after long mter
''als. Ma.ny persons, too, suffer from the d isease with the reappearance 
of fresh epidemics, so that two, three, four. or even more attacks may 
be obser ved in the same individual. 

Antagonism.-Hecent investigations have shown that a decided an
tagonis:n exists between influenza. and mala.ria., 1 and that during epi· 
demic preva.lence of the former the latter has repeatedly suffered a 
great decline. 

Clinical His tory.- General Symptomatology and Course.-'J1he in
cubation period is quite brief, rarely exceeding two or thre,c da.ys . The 
onset is generally sudden, with either a. severe rigor or rcpca.te~l slight 
shivcrings, accompanied by a rapid elevation of tempc_raturc. which ma .• \' 
touch 10-!0 or 105° F. (-10.5° C.), intense headache, dtstressmg m_yalg1c 
pains, and great prostration. ThP primary fever, however. \'<tries 
greatly in severity. The same is true of the character of the symp-

~~m~liff~1?:1~1t 1~~~~1::'~c~.enep~.l~1~:ec~e;:~.~~t1!:~i~~ft'e~~~~11~a~~~~~~e~s tl~'~el~·a:~ 
majority of instanceR during the im·asion period. Depression of spirits, 
restlessness, insomnia (more rarely undue somnolence), and frequently 
delirium, are among the more prominent nervous phenomena.. l n cer· 
tain epidemics the :ilfoction ma.v be ushered in by \'crtigo-a. ~ymptom 
that sometimes also appears late in the clisca.sc. 

The most striking symptom is pain, wh ich in a cer tain percentage 
of cases is referable ch ie fl y to the forehead, temples, occ iput, eyeballs, 
antl root of the nose. Genera.I neuro·mnscul;1r pains, howe\•er, arc apt 
to be present. 'fheir principal seat is of'Len in the region of the lumbar 
spine (rachia.lgia.), whence the.v are apt to dart upward to the neck an<l 

~~~~:wi~r~ t~0~~~cr~f "~~~-~~x:;·:,m~t1:~s. I ~:~~: ~~=<(~l~~,~~.~:s~~o:~ial!i:~a~:~~: 
hyperesthesia. The pains take the form of neuralgia. of indi,·irlual 
nerves or of pleuro1lynic stitches, or there arc 1oca1ize<l areas of burn· 
ing, borin.g muscular pain. 'fhe tempPratnre may, as before intimated. 

~~~u~\~s~~1i~1~.igliI~tst~~~~~~~~~i~n1~~~~~~si~ts~'l i:o1~~:~.~i~,:~~;\t:wd~~·[~f, 
with evening cxacerbat10ns, until the nornrnl level is reached, which 
often occurs as early as the second or third da.v, but may be postponed 
until the C'nd of a. week. The temperature·curve is markctlly irrerrular, 
a.ud often terminates by an apparent cr isis. '!'be pulse is s1liall, f~eble, 
irregular, nn<l even intermittent, and I lmve sometimes observed it to 
be unusually slow, cardiac deb ility being prominent and a.t times reach· 
ing a dangerous degree. In many cases dyspnea is a. rather conspicuous 

¥~~r.:iJ, i~i11·~:~:~;~ :~~:~'.:.·~~~:~~;~~;:,~:~" ~;:;;sii,~!~'~,:~~~~~~1~~~:~~.,~:~b~b,';: 
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symprnm. occurring independently of inflammatory pulmonary compli
cation"'. The same j, true of ryanosis. 

Clinical Types .-Different types have been described ba~cd on the 
<l1fferences in tLe local manifestations. But it i::. to be mentioned that 
influenza is remarkably protean in its clinical fea.turcs. and th;it the 
enumerated t:·pes quickly an<l frequently merge into one another. vr) 
lhxpiratory :(ttpe.-Local catarrhal symptoms usually <le\·dop in the 
course of one or two da.,,~s. The)' are, as a rule. evidenced fir::.t by 
a :$Uffusiou of the conjunctiva~. with excessive l:icrymation, frequent 
sneezing. and slight pharyngitis. A little later, in most instances, 
hoarseness and cough come on, the latter being ha.rd1 racking, pnrox
y~mal in character, and resembling whooping-cough. rrhe cough and 
other local symptoms are clue to intense, dry laryngo-trncheal irritittion. 
In most instances the expectoration is scanty. and in these the physical 
signs are ,·er_,. generally negatiYe. In a smaller proportion of the cases 
there is com;i<leral>le expectoration . an<l the physical signs of ordinary 
bronchitis are manifested. (b) Gastro-intestiual 1ffpe.-The catarrha.1 
symptoms sometimes center in the digestiYe system. and mo:-t frequently 
in children. In such. rnmiting comes on earl_,~ an<l is a.pt to be repeated 
at lon7er or shorter interrnls. There is diarrhea, more or less urgent. 
with sharp abdominal pain. as a. rule. (e) The cardiac group of symp
toms that occa:;ionally supeneues comprises heart-failure and distress. 
with a rapid. feeble pulse. (d) Tlie typhoid t.11pe presents a continued 
fe,·er, with the signs of the typhoid state. Nervous symptoms arc very 
marked. such as stupor or delirium, dry, brown tongue, etc. (e) 1'he rheu
matoid type manifests itself by violent pains in the muscles all over the 
bod.'·· There is no visible change in either the joints or the nerve-trunks. 

After the temperature has become normal profound prostration is apt 
to continue, nnd hence the patient shows no disposition to muscular or 
mental exertion. In cases of :t\•erage se,'erity convalescence is usually 
somewhat protracted, and in the seYcrer forms c1eciclcdly so. 

Complications.-(1) Pulmonary.-An ordinary bronchial catarrh 
ma.y be properly regarded as belonging to the peculiar processes of the 
disease, but severe bronchitis, particularly affecting the capillary tubes 
and leading to broncho-pncumonia, is a common and very serious com
plication. As a. ~econdary rc~ult we are apt to observe the dcvelopmc11t 
of collateral pulmonar~- edema, with its usual fatal termination; an11. 
whilst this complication is prone to de\'elop in the so-called thorac.c: 
t,vpe of influenza. it is by no means limited to this class of cases. In 
the latter it originates apparcntl,Y in the profound prostration of the 
nen·ous ::ystem-a condition which al.so annuls in great part the phago
c.vtic action of the leukocytes. In nearly all instances, however, this 
form. as well as croupous pneumonia. may be definitely traced to ex
posure. The bronchial glan<ls may become acutely enlargc<l. 

Lnbar pneu.munia is also a frequent and very fatal complication . It 
may ari~e earlv and in rare instances insidiouslv, but it is much more 
api to manifest itself after influenza has about Cxha.u.::tecl its force upon 
the vital organs or <luring the early part of convalescence. 'L1hc symp
toms of invasion-Revere chill, high temperature. followed by the usual 
ph.rsical signs-arc sudden in their onset and lead rapidly to an ex
tremely serious condition. 
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When lobar pneumonia. develops early in the course of influenza. (a. 
rare event), its s:·mptoms are modified, the preliminary cbill an<l pa111 Ill 

the side being often absent, and more frc(1ucntly still the chara.ctcriRtic 
crepitant ralc. :-iubcrcpitant r1les , howe\'Cl', a.re audible, and the dp
pnea. is out of proportion to the area of lung-ti~suc i11"oh·~d. :\lost of 
the peculiar features just pointed out may also be obscn·cd 111 connection 
·with tLc pneumonia. tliat appears during convalescence, though, ac:cord
lng to my own experience, they are then more feebly exprc~sc<l. 

~l1h c recognition of bronclw-pnewnonia is in man,v instances quite diffi
cu lt . H erc, as elsewhere, it is sccon<la,ry to general bronchitis affecting 
tltc lc~rgcr tubes. I have observed this cond ition in cases in which the 
physieal signs of bronchitis were not presented prior to its onset. lu 
other instances, howc\'Cr, a few scattered sibilant and so11orous r.1.les, 
intermingled with a few moist ones-the usual ausculta.tory signs ~f 
severe genera.I bronchitis-are. noted, and then broncho-pncumo111a. 
supervenes. Immediately precedmg the signs of consol idation in broncho
pueumonia. (less frequently also in croupous pneumonia) the respiratory 
murmur becomes exceedingl,v weak, and later an abundance of subcrepi
tant rUles becomes audible o\·er the affected area. Bronchial breathing 
ma.y be as~ociatcd, though it is rarely ma.rked; but when the spots in
rnlved arc of considerable size, they may g i\'C rise to corresponding 
zonei:I of dulncss on percussion 

According to some authors1 the nature of the condition is variable, 
and the symptoms that simulate more or less closely those just depicted 
arc ascribed to con,qestwe collapse a.ml other conditions, rather than to the 
ordi n;u·y type of broncho-pncumonia. Oon,qestion associatecl 'Witli. edema 
of the lungs occurs as a compl ication of influenza, as I have learned from 
personal obscrva.tion. Acute enlargement of the bronchial glands may 
also be noted. and the recognition of this condition may be aided by 
careful percussion over the upper four clor:-;a\ vertebra), where dulness 
will be obtained. 

Plastic pleurisy is commonly an associated condition. especially in 
cases of lobubr or lobar pneumonia.. Other forms of pleurisy fllso occur, 
thouih lc:-s frequently (scro-fibrinous and cmpyema.). Gangrene and 
ab.s~ess of the lungs ma.y arise as terminal compli cations. 

Cardiac Complications.-Ilea.rt-failure often manifc~ts itself, and mav 
prov.c fatal, though rarely. Purulent pcricar<litis is a. rare rompli catio1i, 
and 1s often sccondiu·y to pleurisy or pneumonia, while attacks of angina, 
which usually interchange with simple weak heart (often as~ociatell with 
arrh~'thmia.), have been noted in certain epidemic~ (Curtin and Watson). 

Gastro-intestina.l System.-There may be Se\'erc gastro-cnteriris, with 
frequent vomiting and purging and intense abdominal pains, nncl, more 
rarely, hemorrhages occu r from the stomach and bowel. Catarrhal 
jaun<licc may appc:tr. due to duodcn:d catarrh , but these ga~tro-intrs
tin:d complic:ttions a.re more apt to ho met with in you ng chi ldren than 
among adults . 

Nervous System.-' l~ he most frequent symptom is pcrineuritis, which 
probably ca.uses much of the patient's sufferings. Delirium of a most 
a.ctive form sometimes appears, and particularly when certain other 
complications ha."c arii:;.cn, such as pneumonia., peric:.mlitis, etc. Cere
bro-spinal meningitis occurs as a mre compli cation, and when it arises 
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is to he attributc(l to secondary infection with the streptococcus. I 
base obscrn.•<l ~ymptoms itlentica.l with those of mcnini:!iti:.; appearing 
s111l<lcnly, and in the courf.l.c of a day or two disappearing just as sml
denly. The i::; ,vmptoms under such circumstancc5 must be due either to 
the u.ction of the l:'pccific poison upon the nene-cent('r~ or to congestion, 
an1l hence a diagno~is of ~nppurati,·e meningitis is to be made "ith ex
treme cautio n. ln addition to tlie presence of the symptoms which 
characterize the affection. we should have the existence of suppuration 
cl:4t'\' here in the body (otitis, purulent pericarditis, etc.) or the prei:-cncc 
of pneumonia. Cerebral a.bscesses have also been noted (Bristowc). 

Genito-urinary Tra.ct.-Hcnal congestion, anrl C\"Cn acute nephritis, 
may appear as a complication. .1\ case of cystitis with hematuria has 
al•o been reportc<l (l'omb_v and Le Gcuclrc). 

The diagnosis of iutluenza except in ill-defi ned, sporadic ca~es 
rarely presents serious difficulty. In obscure cases the discharges shou ld 
be ~tudied bacteriologica.lly. 

(a) Olimatie catarrlwl affections are sometim e~ hard tocli!Scriminatc from 
sporadic case.;;. of influenza. 'rite former arc us.uall~· attributed to S,Utldcn 
and grea.t vicissitudes of temperature or exposure to stro ng drafts of air, 
while the latter come on independently of seasons of the year and of 
such agencies. Again, in influenza we usually observe the general 
features (ncnous symptoms and debility) outweighing the loca l 
(catarrLal manifestations). Simple catarrhs clo not tend to traverse 
the entire system with the same remarkable rapidity as inflnenza l 
catarrhs. 

(b) T.1Jpl,oid Fe1•('1", particularly in its ea rly stages, is often closely 
simulated by influenza witli intrst inal symptoms. Danger of confound
ing tbcse two affections c:an be averted by remembering the facts that 
intluenza gives a different history, begins suddenly, docs not have the 
typical temperature-curve of typhoid, may prc~ent spleni c enla l'gemcnt 
-but Ly no means to the JO:ame extent as t_yphoiU-and has uo char:i c
teristic eruption. 

(r) Pnrumonia has quite frequently been mistaken for influcnr.a, nnd 
especially when the thoracic symptoms in th e latter lrnxe been unu!loually 
di~tinct. As already stated, lobar pneumonia may early complicate in
fluema in rare instances; but pneumonia. is gencral1~· unilatNal, while 
the lung-inrnlvement in influenza is generally bilateral. In the former 
the phy~ical signs indicati"e of consolidation arc clear!." marked; in 
the latter ~unasl"ociate<I with pneumonia) we often meet with those sug
gesti,·e of con~e~ti\·e e1lema (impain•cl resonance. l-ltatio nary crepitant 
and subcrcpitant r:iles). 'l'he general features also present di~similari
tics. 'l'hus the nervous deprc:;sion and the myalgic and neuralgic pains 
are more marked in influenza, while the pulse and rc~piration arc npt to 
be l('flS frequent thnn in pneumonia. 

(d) Cerebro-8piual meningitis may manifest foa.turcs that are almost 
identical with those chnra.cteristic of influenza.. 'l1bus during certain 
cpi<lcmics many "grippe" patients suffer from intense hcadacbe-oc
cipital ancl frontal-rachialgia, fever, prostration 1 delirium , and stiffness 
of the muscles, with slight retraction of the Lead. There may be con
vulsions and vomiting a.t the outset. Here the history with rcfcrcucc 
to the character of the prcva.iling epidemic and the attendant circum-, 



164 JNFEC1'IOCS DISEASES. 

stances must be carefully considered, but an absolute diagnosis_ is some
tim es impossible unless a bacteriologic in vestigation of th e di scharges 
be made. 

Sequelre.-Among the pulmonary scquelc:e arc pbthisis,. chronic 
bronchitis, abscess and gangrene of the lungs (the latter two bemg rare), 
tachycardia, and angin a pectoris. Chronic gastro-intcs tinal. catarrh. is 
not rare as a remnant of the acute form wh en th e latter ari ses durmg 
the influenza} attack. Chronic nephritis, and less frequently cystiti s, 
may also be menti oned. 

to ~~~~~c~1 1~;~~~1t~1~;\1 ,~:;:i~~~,i~h~:1~:1;i:~hm~~:.::f~~~ ~11~;~~!1~~~
1~W<:~·~!~~~: 

~i~111i~~~i~;c~~f~!~ 1~~~~~nd~111~0 1:;;.~1~~i:, ~~c~;~~f~;- ~~~1:~'\~:~1~;F~~~r~I ~~~~~ 
~::~~~It~ c~/~ i~f :! u~~:~; t~~~~ 1 i ~~t~:i ~~·~ ci~~t~~·i~f ~t/2i si,n~~~'~:' ~\1,~~~~i1~ a:1 b~~~!t 
ysis of accommodation, etc. 

Prognosis.-'l'hc prognosis is, on the whole, good. Almost all 
fataliti es arc due to compli cations, especially pneumonia, and, less fre
quently, pulmonary congestion and edema, pleurisy, pericarditis, cere
bro-spinal mening it is, etc. 

The circumstances connected witA tlie indil1idual cat<l' often affect 
the outcome. 'l'hus influenza. runs a morC' sever e co urse, and hence 
offers a correspondingly more serious prog nosis in th e \' C l',Y Y.oung, the 
very old, and those enfeebl ed on acco unt of prev ious chrome disease 
(phthisis, valvular disease of the heart, emph ysema, nephritis, etc.) than 
at oth er periods of life. During severe epidemi cs of inAuenza the mor
ta lity- li st in the latter di seases is con siderably augmented. Though 
epidemics vary as regards the mortality, the genera.I average <l ea.th-rate 
is a little under I per cent. In some epidemi cs it may re::tch 2 per cent. , 
whil e in others it may be less than ~ of 1 per cent. 

Duration.-Thc duration of the attack is bri ef, though subj ect to 
variations. Jn mild fo rms it is from two to four days, in th e se \' ere 
from seven to ten days; but complicat ion s and previous infirmiti es may 
greatly pro I on~ the attack. '11he duration of particular epidemic~ rarely 
exceeds from four to six weeks. 

Treatment.-Prophylaxis.-Experiencc bas shown almost conclu
sively tha t th e various drugs which have been counselled for their pre
ventive effect (quinin , sa.licin, etc. ) are cle\'Oid of value. Th e stronge1' f 
per sons a re not immune, and those who H e a t eith er ex treme of li fe or 
who a rc enfeebled by chroni c organic disease should be most carefully 
protected by proper wearing appa.rel, antl shou_ld not be exposed to tLe 
direct infl~ ence of thf' changes of weath er. In thi s wa.y we may hope 
to l c~sen . 111 a measure at least, the totality of the cases, s ince the in
mates of hospitals and prisons have been known to escape rtbsolutcly 
wh en the community all a.round th em was suffering from th e disease. 
Isolation should tb crcforc he carri ed out in hospital:;; and, under certain 
conditions, in private families, especiall:y wh en th e disease appears in 
households in which there are young children and agetl persons. Dis
infection of tb e catarrlrnl discharges, p_~rti c ul a rly the bronchia.l, which, 
as a. rnle, :tbound in th e bacilli of P feiffer, must be rig idly carried 
forward. 
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Treatment of the Attack.-In considering the treatment of the attack 
the cases may be groupe<l under three heads: 

(a) Mild or Rudimentary Form.-The cases belongi11g to thi8 type re
quire little besides careful hygien.ic management. However light the 
attack, the patient should remain in-doors a.nd, if languid or prostrated, 
in be<l for a period of two or three days. The diet shou ld be light and 
nutritious (mi lk, eggs, rice, gruels, fresh vegetables, stewed fruit, etc.), 
and cooling drinks arc to be preferred to hot ones, among the former 
lemonade or cold oiitmeal water \\ ith lemon, and effervescent mineral 
waters (Apollinaris, lithia, Seltzer) being the best. The bowels sLou ld 
be moved regularly, a.voiding, however, all purgation. Stimula.nts tLre 
not needful. though well borne as a rule, and tho use of light wines is 
not object ionable if desired by the patient. In all cases of influenza., 
even of the mildest grade, I prescribe moderate doses of quinin (gr. iv 
-0.2592, three or four timrs daily), and if there be much headache 
this drug may be combined with Dover's powder and monobromate of 
camphor (of the first two gr. iij-0.19-1, each, an<l of the last gr. j-
0.0648, in capsule), the dose to be repeated at intenrals of three or four 
hours. To o\"Crcome the languor and debility, which arc markcd 1 I 
have found nothing so successful as strychnin. 

(b) Cases of Medium Severity.-General .Jlllnagement.-This class 
of influenza. patients betake themselves to bed, ancl should be kept there 
till convalescence is well advanced. During the febrile period the diet 
must be light, liquid, yet nutritious. and the food should be given every 
t\\O or three hours. Although the patient has no desire for food, he 
should be urged to ea.t with regularity, no matter how small the qu:in. 
tity at each feeding. l\Ioclerate stimulation is also useful. 

The medicinal treatment is, for the most part, simple and symptom
atic. The neuralgia and myalgia may be relieved by the use of quinin, 
Dover's powder, and camphor, as before stated, but if tho pain be in
tense, morph in administered subcutan eously is sometimes required. 'L1 he 
tempera.ture is somewhat reduced by theRC remedies, and especially by 
the quinin and Dover's powder, the latter of which acts as a. diapho
retic. Tn addition, I am in the habit of ordering cool sponge·baths at 
interrnls of two or three hours if the temperature be above 102° F. 
(38.8° C.). If not controlled in this manner, we may combine with 
quinin some antiseptic, such as salicy lic acid or salol. I have found 
it necessary to add to the foregoing small doses of phenacetin (gr. 
ij-0.129), or acctanilid (gr. ij-0.129), the former being preferred, 
since it is superior to acetanilid in controll ing insomnia, which is 
so often a troublesome symptom. Sleeple:miess may, however, demand 
other and more potent hypnotics, such as sulfona l, chloral:unid, opium, 
etc. 

The local catarrhal conditions ( coryza, laryngo-bronchial irritation, 
true bronchitis, etc.) must be treated according to the special indications 
presented in individual cases. For the coryza. inuu ctions of' animal fats 
over the forehead and bridge of the nose are usefu l. A flannel cap may 
be worn if agreeable to tho patient: Steam inhalations through the 
narcs and mouth often act beneficially, both upon tho coryza and 
laryngo-bronchia.l irritation. For the latter common condition the fol
lowing formula. will be found serviceable: 
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J:l,. Codcime sulph ., gr. iv (0.2.59); 
Ammon. chloricli, 3v (20.0); 
Syr. prun. virgin., f.5ij (60.0); 
Spts. junip. comp., q. s. ad f.5iv (120.0).-M. 

Sig. One teaspoonful every two or three hours. 

If this prescription fail to mitigate the cough. we may resort to morph in 
hypo<lermica.lly, but always in small doses. In the l:ttcr stages, partic:u
larly if' bronchitis be associated with free secretio ns, thC' oi l of cucnlyp
tu s (lll.iij to v-O.HJ9 to 0.333), in capsule, every four liours, has in rny 
experience proved useful. 'J'o obviate pulmonary co mplications I liave 
been much grntificd with the results from the use of io;tryc:l1nin (gr. ir-
0.0021), combi ned with vin i\fariani (5rss-JG.O) at intcn'als of' three or 
four b.ours. Chest-pains may be rclic\.·cd by the use of tu~·pcntine stupes 
arnl s111apisms, both of which agent1:1 are also valuable 111 averting the 
more l:lerious complicationl:I. 

(1·) Severe Forms.-'l'he general management is similar to that r('COm· 

mended in cases of medium sc,·erity, excepting that freer stimu lation is 
usuallv demanded. The medicinal treatment muiit also be more acti,·e 
than i'n the pre\•ious form, and often is heroic. Especially must quinin 
be given in full doses and coutinued, since it not only ::.en·cs to reduce 
the temperature somewhat, but also to control the 11ervous symptoms 
and lessen the tendency to inflammatory compl ications. Nothing that 
exerts a depressing effect should be thought of, since the ca rdiac as well 
as the respiratory forces, must be conserved. Should there he sudden 
card iac failure, it must be promptly met by the various forms of ::.tim u· 
lants, including strycbnin and the cardiac tonics. In a{ldit ion to alco
holic sti mulants, the aromatic spirits of ammonia is usua lly borne well, 
and shoultl bo administere<l. Strychnin mm;t be given in full doses 
hypo<lermically every third or fourth hour. '111i c various inflammatory 
complie;ations that may arise must be trca.tecl as under other e;ircum· 
stances. 

The Convalescence.-Tn all grades of cases the convaJcsccnce from 
influenza demands most rigi1l supcn isio11 1 and the greatest injury to 
patients :it this time comes from going out too early. l·sua.lly the tern· 
pernture is subnorma l for se,·eral davs-<t c ircumstance due to the weak· 
n ~s~ of' the patient-and so long as.this condition ohtnins the patient is 
h1,!!hly susceptible to a chill. Hence it is a goo<l rule not to allow ex
po~ure to th<' external changes of temperature until the temperature has 
bee? normal for several days. 'Th e <liet should nQw be more liberal, and 
tonics, ~uch ns gentian , iron, and quinin, may be a(lmini stered and con
tinued until comp l~tc restoration of' the pa.tient't' health has taken place. 
In every w:1y po1"1s1ble exposure to reinfection during the periocl of' con· 
valcsccncc is to be avoided. 
ru l ~~~1e treatment of sequel<~ must be conducted according to general 
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DENGUE. 
(Break-t.rme Peter.) 

Definition.-An acute infectious disC'asc occurring epidemically 
in tropical and suhtropical countries. Its chief symptoms arc-a. double 
febrile paroxysm (separated by an interval). arthritic and muscular pains, 
and a skin-l'ruption in about one-half the cases. 

Hist oric N ote.-The <liscasc was prevalent in Java a:;; early as 
li'HI. in J nliia. in 18:2-t and later in the West Ind ies, Hp:tin, ancl in 
some of the southern ArneriC'an f:tates. )lild epidemics l1<wc ,· i~itcd 
l)hiladelphia1 Xt•w York, and Boston, but1 as a rule, it has not traversed 
regions beyond 3~0 N. latitude. 

Its pathology has_ not been studiell, death being the rarest of <:'vents. 
Etiology.-il lcl .. aughlin of 'l1exas has isolated from the bloocl and 

cultiYate<l a micrococcus \\hi ch he daims is the spcC'ific cause of the 
disease. 

Predisposi11,r1 Fartors.-Its prernlence is fayorcd by the ~ummcr sea.
~on, and also to a. !'light extent by faulty hygienic conditions. On the 
other hand, age, race. sex, and social status arc all without t•ffc .. -ct, most 
person~ being susceptible; and, according to ~Iatas. primar.v att:ieks are 
not protccti\•e in character, "bile other authors contend that they eYcn 
predispose to subse<.1ucnt ones. 'J'he epidemics spread along lines of 
tnn·el by land anti sea, and most authors agree that the disease is con
tagiou::.:. 

Clinica l History.-There is a period of incubation that lasts 
about four days and ex hi bits no prodromes. 

Invasion then is :ibrupt with a sl ight chill; feyer follows, the tempera
ture reaching it~ maximum-103° to 106° F. (39.-1° to H 0 ~1 .) or ovcr
at the end of tho first or on tbo second day, and i~ accompanwd by head
ache an<l by muscula r and arthritic pains. The patient's sufferings arc in
tense, the pains being described as "breaking "-a pcculia,rity to wbich 
the disease owes the popular name of.: break-bone felwr." 'J'he joints 
become red, swollen, and very tender to the touch. The respirations 
and puli::e arc much quickened; there are anorexia. and i:-ornctime1' s ligl1t 
nausea. Febri le :ilbumin,uria is rare, delirium and mental torpor al1'o; 
but prostration may become marked, and an crythematous eruption com
monly appears. Dl'Brun 1 note<l carefully the symptoms of <.lenguc during 
the epidemic at Beirut (1892), and states that the eruption is roseolar, 
morbilliform , 8Carlatinous. or pa.pular. H e distinguished three groups of 
cases : 1. With high fcrer and marked associated symptoms, and with 
eruption; 2. :Fever absent, the symptoms mild, with eruption; 3. 'J1he 
eruption the onl,Y symptom. The eruption may appear eai-1.v. but has 
no fixed time, is evanescent in mild cases, and is never constant in cha.
ractcr. It is attended with burning and itching, and DcBrun noticed 
desquamation of a varying intensity. Hemorrhages from the Yarious 
organs (nose, gums, stomach, bowels, lungs, kidneys, etc.) may occur, 
and reach even a. dangerous extent. The lymphatic glands are often 
swollen; the mucosre of the nose and throat arc hyperemic; tbe eyes 
are congested and the face flushed. 

'J'he initial fever lasts three or four days, and ends with a deep 
1 Re.t. de.lied., Xo. 61 1894. 
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remission accompanied by profuse sweating. All the symptoms now 
vanish sa,vc a. slight soreness and stiffness, but after an interval of two 
or three days the characteristic symptoms (including the eruption) re
appear. 'J1his second febrile paroxysm is usually rnil<lcr and shorter 
than the first. 

The duration of the disease is from seven to ten dayR, the attack 
being followed by a slow conva.lcscencc, which may be intCrrupted h.v a 
rchLp~c. ' 11 he slowness of the recovery is due to persistent mental <le
pre:i.sion and m;trked physical prostration. 

Complication s .-1\Ieningitis has been noted, but in extremely rare 
cases. Convulsions sometimes occur in children, and severe catarrhal 
infta,mmations of certai n rnucos;e (bronchial, gastric. etc.) may develop. 
Insomnia is common. Hyperpyrcxia. a.nd pericarditis occur very ex
ceptional ly. 

D iagnosis.-The diagnosis of the usual form of the disease (epi
demic) is an easy one after observation of the first few cases, but a. more 
difficult task is the discrimination of sporadic cases from rliewnalism. 
The course and degree of the fc\·cr, howe\'er, differ in dengue and in 
rheumat~sm. while the eruption belongs to the former alone. ln.fluewm 
in many of its manifestations rc~embles dengue very closely, and the 
differential diiLgnosis is a. difficult one. In the former condition the 
herpes is usually the onl,v eruption : the joints arc rarel.v invoked; 
there is neither :L remission nor a recurrence of the fc\·cr: and serious 
complications are more frequent. rrhe discovery of the bacillus of in
fluenza. is of couroc decisive, and the existence of an epidemic of either 
condition strongly suggests the true nature of the disease. SMrlet 
fel'er has an erythematous eruption, but the fever is continuous and the 
a rthritic symptoms arc usually wanti ng. Yellow fe11er has been mis
taken for <le11guc, but is characterized by a single paroxysm; jaundice, 
black vomit, album in uria, and grave nervous phenomena are features 
that arc never seen in dengue. 

The prognosis is with rare exceptions favorable, dangers arising 
on ly from t l1e extremely rare serious complications. 

Treatme nt.-'J'hc case presents a double indication : (a) to harbor 
the patient's strength, and (b) to meet certain leading symptoms. The 

~~:~1gi~ :r~Kil~.~c~~iu\i!~e~~l cfi·:t,e 1~~~n~~g t~ees\i:el~e~l~eb~f ~~tT1~1~1~~~~: 
and tonics. Among the symptoms that demand treatment is the fernr, 
and when this is very high hydrotherapy is indicated. When moderate, 
cold sponging of the general ~urfacc, conjoined with internal autipy
retics (phenacetin. acctani li<l) 111 moUerate doses, may be resorted to. 
For the intolerable pains morphin is to be administCrcd bypodermic
a.lly, this remedy often relieving the insomnia at the same time. If 
not, chloralamid and the bromids shou ld be tried. Convalescence ma.y 
be hastened by a suitable change of air . 
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THE PLAGUE. 
(Bubonic Pfogue: Black Death.) 

Definition.-A specific contagious disease, occurring chiefly in un
sanitary surroundings and characterized by high fever, cutaneous symp
toms (petcchi re, etc.), and later by an in.Aammatory en largement of the 
lymphatic glands (buboes). It occurs m epidemics. 

Historic Note.-The plague is an Oriental disease, and has long 
been endemic in certain parts of lndia. ~lost European countri es have 

in the past been visited by epidemics of the malady, but it is at present 
writ ing almost solely confined to its native hab itat ( .lndi ~), to Routh 
China, and to par ts of Asia. In i\Iay, 1894, a severe epidemic pre
rniled in Canton and ] fong-Kong, to which cities it was imported from 

Northern India, and in the latter part of 1896 and the early months of 
1897 another swept over India witb <levasta.ting results. 

Etiology.-Kitasato and Yersin both discovered during the epi
demic at Hong-K ong a special bacillus which is probably the cause of 

the disease. It stai ns deeply at the ends, g iving the appearance of a 
pair of micrococci, but is really a short rod-bacillus with rounded ends. 
Pure cultures are readily made, and when animals are inoculated with 
these the clinical characteristics of the dii::.ease are produced. 

Modes of Entrance into the Body.-According to Kitasato, the bacil

lus enters either the digestive or the r espi ratory tract or by means of 
excoriations of the surface. 

Predisposing Ca.uses.-These are embraced in the single phrase-un
hygienic conditi ons. I t is safe to assert that without these foste r ing 

influence8 the plague would not prevail. 
Clinical History.-The incubation per iod lasts from two to five or 

s ix days, and among prominent in vasion symptoms arc in tense pains in 
the head, back, and limbs, and a dizziness causing the patient to walk 

with a staggering gait as if intoxicated. 'l'L c temperature rises rapidly, 
sometimes to a hyperpyrcxial level, preceded usually by sl ight shiver
ings or a ch ill , and delirium sets in early. 'There are torturing thirst, 
anorexia, and not rarely nausea an<l vom it ing. Petcchire, ecchyrnoses, 
and, in malignant type8, hemorrhage from the stomach, bowels, and 

kidneys, ma.y occur, and soon a typhoid condition develops "ith a 
marked tendency to circulatory collapse. 

At the end of two or three clays, if li fe be spared until then, buboes 
appear, and form the most market! and characteristic accompaniment of 

the disease. The inguinal and femo ral glands are most generally swollen 
and inflamed; the axi llary, suhmax illary, etc. less frequently. 'l'his 

f ))~~~~~~~1~~ l(~~~~.~)~t ms~{p~~~~~~~~~e i ~ n g~~~e:::~f; u~~ov~r~ ~1 :ul~pt~::~~1~'. 
Carbuncles may attend, but are com paratively rare. 

Diagnosis.-The disease has been mistaken for typlius .fever, but 

in the latter disease there is an ~tbsence of the early tendency to collapse, 
the characteristic buboes, carbuncles, extensive petechiro, and hemor

rhages. On the otLcr hand, in the plague there is an absence of the 
characteristic typhus eruption. The geographic limitations of the plague 
should be borne in remembrance. 
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Duration and Prognosis .-The duration is brief-from three or 
four to eight or ten d~y~-ancl extensi,·e suppuration .may prolong the 
attack. The prognosis 1s a. very gr:we one, and the <l1sc::tsc may prove 
fatal, like cholera, within a. few hours. 

Treatment.-This is largely preventive. _\_l\ hygienic <lefcc:ti; are 
to be corrected as tluickly as possible, especially inadequate sewage, un
clean surroundings, and impure water-supply. I solation ?f the sick and 
thorouO'h d isinfection of the sick-room, the bed, at1<l bcd-lmcn, the vom
itus, a~<l the stools, arc matters of paramount importaucr. Kitasato 
adYocatcs steaming the bedd ing a~ 212° :F. (100° ~ - )_fo r one l~our. or 
exposure for a few hours to sunlight, and that all mfectcd art1cle8 be 
bu rn ed. "After recovery thf' patient is to be kept in isolation at least 
one month." 

The diet should be liquid, concentrated, and nourishing, and stim u
lants arc Llcmandc<l to obvia.te colla.pse. So far as known, medicines do 
not exercise any controll ing influence, and hence thry are used merely 
to combat the symptoms as they arise. As it is possible, however, to ren
der animals immune to the disease, it is reasonable to anticipate that an 
antitoxic serum will soon be avai lable for treatment. 

ERYSIPELAS. 
(St. Anthony's Fire.) 

Definition.-A specific, acute contagious d isease, characterized by 
a special inflammatio n of the skin and subcutaneous tissues, with a 
tendency to spread, high fever, moderate prostration, a. disposition to 
mixed in fection (suppuration, ga ngr~ne, ctc.)1 and an average du rntion 
of fourteen <bys. It usually occurs m persons under forty years of age, 
and commonly in endemic, though also in epidemic, form. 

P a thology.-Erysipclns is a specific inflammation involving the 
skin, subcutaneous and mucous surfaces, but the latter far le~:s fre
quently. lf' uncomplicated, no other structures arc involved. When 
inHammation extends to the subcutaneous connective tis~ue, there fol
lows, as a. rule. suppuration. 1'he claim, however, that the inflamma
tion ~nay pcnet.rate the skull nud attack the meninges lacks convinting 
~1:oof. O~ler 10 one case trace~ the extension from the face alo11g tLc 
fifth cra~m.l . nerve to the_ menmges, where an acute meningiti:s an<l 
thrombosis of the lateral smnses were excited. The specific cocci are 
found in the superficial lymph-vessels and spaces of the affected skin, 

~:!nff0~~~~-t 0afb~~1~l·~~~~~!~~c1.:~·i~~~a~bv~~1~~1~~P;l ~~·t~~~ ;~~tr1;\~~·ph-]'~:s:~;1:~ 
where they :ire finally overpowered by the plrngocytic action of the 
leukocytes. Microscopic examination of the invo l ve~l area. revea ls tLe 
chanµ;es of simple inflammation. 

Etiology.- Bacteriology.-'J'he specific cause of the diseuse is the 
streptococcus erysipelatis of Fehleisen, which is prob1ibly identical with 
the ordinary pus-producing streptococcus. l?rii.nkel and Kirchner have 



ERYSIPELAS. 171 

investigated, experimentally, the streptococcus of erysipelas, ancl con
tend that their results offer convincing proof of the separate identity of 
the streptococcus pyogcnes; but most observers hold that the latter can
not be distinguished from the streptococcus erysipelatis by any known 
test. rl1he streptococci of erysipelas assume the form of a serpent or 
chain (chain-forming coccus of Co~1n), and arc very small, some'\ hat 
variable in size, and thrive on all kinds of culture-media. Their favor
ite situations arc the lymph-vessels and the cutaneous connective tii-RU(', 

where they arc foul](l m colonies composed of ruyria<ls of cocci. 'l'hey 
a.re nuely found in the blood-vessels, and in blood-scrum they nrc causc:d 
to 1lisappcar by the attio n of the phagocytes; yet in exceptional casrs 
intra,-utcrine infection has occurred 

That the streptococcus erysipclat is is a saprophytic organism is shown 
by tLe fact that the identical cocci have been discovCl'ctl in in:rnirnate a.nU 
decomposing animal and \·cgct:ible substances. 

Predisposing Causes.-Among the most important disposing causes of 
erysipelas are-

(1) Season.-In a paper on "Seasonal Influences in Erysipelas, with 
Rtatistic:i " 1 I haxe shO\\ n, :is the result of an anal vs.is of :WlO eases 
collected from different sources. that the rnrious sta~ons of the yc:ir 
exerci~c a potent influence upon the frequency of this affection. 
Thus month by month the cases increase, in slightly ''arying ratio, from 
August to Ap_ril, the latter month giving the greatest number, and then 
tUere is a rapid decrease from April to August, when we find the small
est number. Ag:1in 1 one-half of all the cases occur during the months 
of February, )larch, April, aud ~Jay, and 15.9 per cent. during tho 
month of April alone. It \\Otild appear that the winter and spring 
months, though more particularly the latter, increase tl1c su:oiceptibility 
to this disease. It wns found th:it a low barometer and mean relative 
humidity invariably co1-rc5pond with the annual period in wbich the 
g_rcatcst ~umber of cases occur, and that the highest perccnta~e of rcla
tJ,•e humidity corresponds with the months affording the fewest c:tses. 

(2) Age.-From the notes of 1894 cases I found that in 25.8 per 
cent. the age of the patient was between twenty and thirty years. From 
thirty to fifty years the cases slowly <lecreasc<l in numbcr 1 and after 
fifty years quite rapidly, while more than 15 per cent. of the ca~cs 
occurred beforr the age of twenty. The great liability of newly-born 
infants is "ell known. 

(8) Sex.-'l'his faetor was noted in 1767 cases, and a marked pre
ponderance of the male over the female sex was noted (about 3 to 2). 

(4) Previous Attacks.-Of 450 cases, there had been previous attacks 
in 39 (8.6 per cent.), in one instance, four, and in another sc,·cn, ante
cedent attacks having occurred, while second and third recurrences were 
not uncommon. 

(5) Family predisposition exercises a slight though decided influence. 
Jt wa' noted in 4 of the 450 eases. 

(6) Certain Antecedent Affections.-Dr. M. Booth Miller examined 
the history of 301 cases, and found that acute col'yza, preceded the 
attack in 13 instances. Slight les ions of tLe Scl1ne idcrian mucous 
membrane may be assumed to exist in such instance~, offering a condi· 

1 Ptueredings of the American Climatological A880Cicttiou, 1893. 
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tion favorable to specific infection (vide i1{f'ra). Testimony c~nfirm ing 
th e now well-known fa ct that certai n chronic <l isea es (cLroui c Br ight's, 
phthisis, organic heart disease, chron ic alcoho lism, syph ilis, ct7.) aug
ment a receptiv ity to the complain t has a lso been brought to light by 
my own resea rches. 

{i ) Slight Injuries, Abrasions, etc.-Erysipelas will not <lcvclop on a 
surfo t,;c which doc!ol not present a break, bu t wi t h this present ma.y do so 
th ough the latter be so t r iv ia l as to escape obser va t ion. 8 1ig ht abras ions 
and fi ssures, eith er in the mucous membran e of th e nose or in ihc skin 
of tbc fare or ea r, as well as a ll form s of slig ht injuri es, are liable to 
furni sh a p11th of in <rrcss to the specific organism. Yet in 6-1 3 out of 
the 2010 cases mcn°tione<l above and examined with reference to tbis 
point, prev ious les ions were noted in bu t 13. Women who have been 
recently deli vered and persons subj ected to surg ical opera tions a re pecu
litll'l )' liable, and :my deeply-seated focus of irritation, as an area. of 
nC'erotic bone or a chroni c abscess, such as sometimes occurs in sup
purat i\•e a rthritis, appendi citis, etc., may g ive ri se to repeated outbursts 
of erysipelas. . 

(8) Antibygienic Surroundings.-These doubtless pred ispose to the 
affection, as has been shown by the prevalence of erys ipelas in hospitals 
and insti t utions in wh ich the sanita ry a rrangements are mark ed ly faul ty. 

Modes of Conveyance of the Contagion.-'l'h e latter may be air-borne. 
It, has been collected from the air of rooms and wards occupied by ery
sipelas patients; but to what distance and precisely under what circum
stan ces it can be conveyed is not definitely known. It may also be 
trnnsferrC'd fo r a. longer or shorter distance by fomi tes, by instruments, 
unclean hands, etc., the h~f'er·tion being a result eith er of contagion or 
inoculation, and th e direct avenue of entrance for the specific coccus 
being a. brettk in th e $ki n-surface or mucous membra nes. 

Clinica l His t ory. - ! shall discuss only _the so-called medi c:il or 
idiopathic erys ipelas, the t rauma.tic variety fall mg mol'e properly within 
th e doma.i11 of surgical t reat ises. 

Incubation.-Th is is somewhat varied, thoug h it ranges usually from 
seven to four teen days, and the prodromal sy mptoms a rc, for the most 
pa.rt, general in character, consisting in headache. res tlessness, cough 
and sore throat, anorexia, an d general slig ht or moderate py rex ia. These 
endure for a very variable period-from a. fe w hours to several days
wltcn the invasion wi th its characteristic features develops. 

Invasion Stage.-'L' he sym ptoms are-(1) local and (2) general. 
(1) At first the affected part feels bot, tense, painful. and is tender to 

the touch. V ery soon a small circumscribed area. becomes red, swollen, 
firm , and shin ing , a.nd si mul taneo usly the subj ecti rn sy mptoms (pain, 
heat, etc.) become aggravated . 'l'he poin t of election is usuall y on the 
nose, but it ma.y be on t he ear , the face, or elsewhere about the head, 
and thence the inflamed, swollen zone spreads, chi efl y in the direction 
of one or the other side of th e head. Separating the 'disease<l from the 
un:drectefl sk in there is a sharp line of dema.rcation in the form of an 
elevated brawny ridge, whi ch can be seen and fe lt. While the inflam· 
ma.tion is ad vancing t lwre may be noted, beyon<l the border of the lat ter, 
littl e red streaks and spots that grow in area t ill at last they become 
confluent. The degree of redness increases in in tensity as the case ad-
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vances, but any natural prominence or fold in the integument may pre
vent further extension of the inflammation (e . .<J· na:-o.labia.1 folds, border 
of the hairy scalp, C'tc.). In cases of a.vernge severity the face i::: much 
s" ollen, the eyes closed on account of tumefaction of tbc eycli<ls, the 
ears greatly enlarged (far better marked on one side th~rn the other, as 
a rule), the sea.Ip swollen and tender, and the facial lineaments often 
clrnngc<l beyond recognition. In a minority of the cases the inHamma.
tory process extends from the head to the arms, to the trunk. and even 
to the lower extremities (er,l/Sl]Jela.'1 111i9rans), and in such instances the 
face may be hC'alcd while the disease is yet extendi ng over other por
tions of the body. E\•Cn in the ordinary form, which is usually con
fiued to the face, ears, am! portions of the scalp, those parts first affected 
pale while yC't the local inflammation is extending its boundary lines. 
Wh en the progress of the inflammatory process has become arrested the 
peripheral ridge ceases to extend and grows pale; the inflammation then 
subsides, and finally disappears altogether. 

'L'he epidermal layer may become elevated over circum~cribed areas, 
giYing rise to larger or smaller vesicles or bullre (erysipelas vesiculornm). 
Suppuration may attack these large vC'sicles. whereupon they fill with pus 
(a,ljJJipelas pustulosum). As the result of intense infiltration the part 
or parts m::iy become gangrenous-er.1Js1"pelcts 9an.qrrenosum. Enlaq:re
mcnt of the cerebral lymph-glands is also common. Desquamation fol
lows erysipelas, and the face often presents a more delicate complexion 
than before the occurrence of the attack. 

(2) General Symptoms.-With the onset of the local disturbances or 
even somewhat earlier, the patient is seized with repeated fits of chil li
ness or shi,·ering, or. less common ly, there ma.y be a. severe rigor. Im
mediately, and more rapidly than before, the temperature risPs to a 
height of 104° or 105° F. (40°-40.5° C.) on the eveni ng of the first 
da.y. As a rule, the tempC'rature reaches its maximum (105° to 107° 
~.-40.5° to 41.6° C.) on the _third evening. Mark ed noctu rnal remis
sions of temperature (2° to 5° F.-1.1° to 2.7° C.) are the rule, but the 
evening temperature may in rare instances be to an equa l degree lower 
than the morning. In a week from the appcnrnncc of the eruption the 
temperature declines rapidl,v to normal, :ind usually within twenty-four 
or thirty-six hours; sometimes, however, the course of the fever is much 
more prolonged and defenescence may be less critical. ln erysipela s 
migrans a long and decidedly irregular temperaturc-cun·e is prcscutNL 
the period of decline alRo showing many devilltions from the normal 
curve when complications are present. 'l'he pulse is frequent, of good 
volume, and soft. I ha\'e been able to confirm the obsc·rvations of 
DaCosta, Striimpell, a.n<l others that the cutaneous inflammation in ery
sipelas (particu larly erysipelas migra.ns) may ad,•ance to a slight extent 
even after the temperature has returned to the normal grade . 

The tongue is furred, the a.norexia. intensified, and there arc apt to be 
nausea :~n<l frequent vomiting. 'l'he bowels are usually constipated, 
though 1 have observNl a few instances in which marked diarrhea de
veloped late in the attack. '!'he inflammation may extcn<l to the mucous 
membrane of the throat and la.rynx, causing swC'lling and edema of the 
parts. It may also involve tbC' serous membranes, though rarely. 'J'be 
nervous symptoms ma.y or may not be conspicuous, but there a.re apt to 



174 f.\'FEC1'TOUS DISE.ISES. 

be intense headache and re~tlessness, with some mental aberration at 
night. Actual nocturnal delirium appears in the sc\·ercr forms, and in 
erysipelas occurring in drunkards delirium tremens may suddenly de· 
velop. The urine present::; the usual febrile characters (high color with 
increased urea ant.I. diminished cLlorids). Quite commonly it contains a. 
li ttle albumin, and rarely acute nephritis occurs as a. complication. 

Abun1la.nt observation has shown that there is a direct co1TC8pon1lence 
between the intensity of the loc.:il and constitutional disturbances in this 
disease. 

Often in severe types (such as are apt to arise in old, much enfeebled, 
or intemperate persons) of facial erysipelas the typhoid (adyn:unic) con
dition is developed. The tongue is dry and brown, thr lips and teeth 
are covered with sor<l cs, the pulse grows ,·ery r:ipid an<l feeble, and the 
bowels are apt to be loose. Ataxic nervous symptoms show them· 
sel\'CS. 

Complications and Varieties.-An analysis of 1674 cases of 
erysipelas with particular reference to compli C<Ltions gaxe <LU interesting 
series of results, and one at variance with the notious of most authors. 
Some are given here briefly, the complicating conditions being placed in 
the order of frequency of occu rrence: Abscess, 105; rheumatism, 20; 
delirium trcmcns, JO ; lobar pneumonia, active delirium, phlebitis, pleu· 
r~sy, each 7; acute nephritis, 6; synovitis an<l diarr.hca , each 5; ton· 
s1 1litis, 3; catarrhal pneumonia, otitis media, pharyngitis, edema of the 
larynx, acute bronchitis, each 2; en<locarditis, meningitis, each 1. 1 

The fact that a.cute articu lar rheumatism is a relatively frequent 
complication of erysipelas is worthy of special notice, for the reason 
that the n.ttention of the profession has not hitherto been call ed to it. 
'.l'b c symptoms of rheumatism usually come on several dn.ys after the 
onset of erysipelas. '' ::->o long as the specific agent upon which rheu· 
matism depends is not kno":" i so long ~rnst we remttin in ignoran ce of 
the trne expla nati on of this combi1mt1 011 of diseases. " In a few in· 
stances pneumonia. appeared early, being due most prnbably to special 
localiz.ations of the specific streptococcus. To such cases the term 
"pneu mo-crysipclas •· ma.y be appropriately applied. The cases-2 in 
number-in which acute nephritis deYeloped <luring the first few days 
of the attack should in like manner be termed "nephro·erysipelas." 
\\rith few exceptions, however, the complications enumerated are seco1Hl· 
ary affect~ons . ?i~eni~gitis_ w:t.s presen~ in a. single instance onl.Y. :ind 
hence active delmum 111 this disease porn ts ~o a severe type of infection, 
but not to meningitis as a rule. )fony different va.rieties have been 
descrihed. 

o.us~\::,~~1~~-~~1:,h~~~i~~~~~~~' ~e:::·~~.,t.~ ~~~~~::o~~~.s a:~tcl 1 :~~~~t~~~t:~;~ 
s1pelas), two other forms-namely, phlegmonous, or ccllulo·cutaneous, 
and relapsing erysipelas-should be mentioned. The former exhibits 
an inflammation of the subcutaneous connective tissue which tends to 
suppurate, and a gla.nce at the compli cations of the affection shows 
that suppuration occu rs with the greatest frequency among complicatin" 
conditions. llut the so·callccl phlegmonous erysipelas cannot be propcrlJ 

sipel~~:.Pl,~. ~h~n~~i~~~~~~~ l10;1~1~;1~.n~'u;~~fi/~~~trD3~~:~is9~.d i\l ortality-rale in Ery~ 
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regarded a~ a cli~tinct. type1 since th~ atypic~l manifestati?ns are ~uc to 
secondary mfcct1on with the p;•ogcmc organism. Rclapsmg erysipelas, 
howC\'Cr, constitutes the chrome form of the disease, recurring at longer 
or shorter iutcnals, and usually in the same locality. It is commonly 
due to some decp-sea.tc<l focus of suppuration. 

Sequ e l re.-'l'he hair often falls, but it is usually replaced by a fre,h 
crop. Abscesses in various parts of the body, particularl~· the eyelids, 
:ll'C of common occurrence (ridP Complications), and chrornc o.titis mc<litL 
an1l chronic nephritis 1m1y date from an attack of erysipelas. Per eontra, 
erysipelas is reputed to be curative of certai11 affections (eczema, lupus, 
carcinoma, sarcoma, rheumatism, etc.). 

Out of 476 cases coll e.ctcd by me relapses occurred i.n 5+ (11.3 per 
cent.), an<l in 1 of tbes.c mstnnces 5 relapses occurred; 111 2 others, ..J.; 
and in 3 pa.tients, 3. I?ir:;:.t au_d second relapses were ~till more common. 1 

The diagnosis is made with case after the eruption bas fully dcvel
op<'d, an<l its appearance, seat, and behavior, particularly the manner 
of extension of the brawny, ridge-like edge (best marked on the fore
head), are the features that should serve to distinguish it positively from 
e,·en other disease. 

};irst, t'r!Jlhema produces superficial redness, but is not attended with 
heat, swelling, or fever. Urticaria assumes the form of pale-red circu
lar wheals, which cause marked itching and appear in successive crops, 
often disappearing in the course of a few hours. .A cute eczema of the 
face, when int~nse, may somewhat resemble erysipelas. but it lacks the 
peculiar border an<l mode of progression so characteristic of the latter 
disease. Again, eczema produces particularly troublesome itching, and 
the swelling is less than in erysipelas. Chronic erythematous eczema is 
met with later in life, is without fever. without any considerable swell
ing or pain, while, on the other hand, it excites intense itching. Eazema 
nodos1un is characterized by its nodositics at their usual scat in the 
vicinity of joints. • 

Course and Durahon.-In my own experience, based upon 1880 
cases,2 the aHrage duration (including the prodromal stage and period 
of connilescence) in persons under forty years of age is fourteen days. 
The course of the disease is much lengthened by complications or by 
the pre-existence of chronic affections, and increases '' ith age after the 
fiftieth year. 

'L1be "prognosis is favorable, and it is rare for erysipelas to assume 
:i malignant type. Perhaps the chief clangers lie in certain complica
tions, especially extensive suppuration, pneumonia, acute nephritis, de
lirium tremcns, etc. Acute articular rheumatism, though relatively 
fret1uent, is comparati\'Cl,Y harmless; but previowt debility, especially if 
<lcpenrlent upon chronic diseases, as syphilis, chronic rheumatism, gout, 
tuberculosis, organic di~ease of the heart, and the like, increases the 
percentage of deaths considerably. Again, age bas a. positive influence 
upon the mortality, which it augments moclerately after the forty.fifth 
year, and most decidedly after the sixtieth year. When death occurs it 
is due to exhaustion. 

1 Journal of tlie American Medical Asaociation, July 22, 1893. 
2 " Points in the Etiology and Clinical H if>tory of Erysipelas," by the Author: 

Jaurnal of th~ Am. Med. Auoc.., July 22, 1893. 
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~I.1he mortality-rate is low, as shown by the results of my own collec
tive investigations into the subjcct.1 I found the general average deatb
rate to be .5.6 per cent., while in cases from private practice it was-! per 

~'~h0i~~ i~n t~:~:0~1!e; 0s~~:n~;t;er:s31~~ ~:a:~~ ~e;,~5en°; 1y 'J~h~ 1~~:u:~:i·~ 
cases gave a mortality of 1-1.5 per cent. 

Treatment.-'L'he treatment of erysipelas falls naturally into three 
subdivisions: (1) Dietetic; (2) Constitutional; (3) Local. 

(1) Dietetic.-Proper attention to the <liet is of the first importance. lt 
must be generous and composed of highly nutritious articles. a.nd if the 
temperature be high, only liquid forms of nourishment shou ld be admin
istered in definite quantities and at regular, brief intervals. Rc~tal 
alimcntation should be resorted to if the stomach rejects a suitable diet
ary. and I feel confident of the fact that liberal feeding is of greater 
service to the patient than any of the recognized forms of medicinal 
treatment. Lack of attention to the patient's diet during the primary 
attack tends to increase the frequency of relapse. In persons O\'fr fifty 
years of age, and in those in whom the vital processes have been lowered 
on account of previous chronic diseases, correct alimeDtation is of para
mount importa.nce, often a.bridging the otherwise much protracted course 
of the affection. There can be no question but that the typhoid state 
of the system met with in many cases of erysipelas is attributable, in
directly at least, to malnutrition. When nourishment is exh ibited in a 
proper manner stimu lants a.re rarely required. 

(2) Constitutional Treatment.-When, despite an appropriate diet, 
the pulse ~ccomes ver.v rapid and feeble, the heart's first sound indis
tinct, and the tongue dry or brown, indi cations for the use of st imuhtnts 
a.re present and must be heeded. Alcoholic stimulation is most apt to 
be req uired in the aged and in patients previously enfeebled by chronic 
disease. When needful, the alcoholics ma.y be given with a. compara-

~\:~~ ~:1?ti~1~~~d, ~;r~~}~i1~l~i~·~: (:;~~~;~~~~it~~ n~\~ist~~ t~il~s~~l ~~ 
association with the alcoholics. In ma.rkecl gastr ic irritability cham
pa,gne is to be preferred. 

r.rhe tincture of the chlorid of iron was first extensivelv used in this 
disease by English authorities, and was formerly regarded. by mo"t clin
icians as a truly specific remedy. In 74 cases of erysipelas which were 
treated by this remedy alone, the a1·erage quantity .being 1 dram (·!..O) 
daily Ill d1v1cle<l closes, Ill the Pennsylvania. H ospital by Drs. Lewis, 
DaCosta, Longstreth, ~Teigs, and others, the death-rate was 4 per cent.2 

At the prcsen~ da.,v tl~e profession are, for the most part, agreed that 
other preparations of iron are at least equally effica.cious. Quinin is a 
valua.ble remedy in erysipelas, and during the past twelve years I ba\·e 
employed it in not less than 30 case~. confining its use to instances in 
which .t'ie .temperature touched 103° F. (39.4° C.), and, with a single 
exception, 111 uncomplicated cases (22 m number) the nocturnal remis
sions were decidedly greater and the evening exacerbations less marked. 
In . every instance iron in ~omc f~rm. was a~ministcre<l simultaneously. 
J. M. DaCosta first used p1locarpm m erysipelas at the Pennsylvania 

1 Loc.cit.,p.3. 
1 "The Treatment of Erysipelas," by the Author: Therapeutic Gazette, July 16, 1894. 
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Jlo~pital. His experience :-:hawed that when ~i\'(•n hypoc!crmi~ally 
(gr. t-0.010) in th<' very early stage; and repcatrd three or four times 
at interrnl~ of two or three hours, 1t often aborted the attack. If we 
except this, use of the drug. it is onl,r in cases attended with high tcm
peratm·c with slight morning falls that pilocarpin sh?uld be employ~d; 
arnl the condition of the pulse and heart can be relied upon as a guide 
to it~ administration. Whether or not the favorable results from the 
u:::c of pilocarpin a.re to be ascribed to a, property possc:::scd b~· it of 

r->tii~\1,~~~·~urh<~t~~-~~~~;~r ~~t1~~;di~s 1~~1\.t~~e~~e~~~commcndecl, and T have 

~~;,·e<l t~:c~~~c t~~~~1~}~~:1tb:~: f~~!~iil~it~;a~e~1 ~,~~~~r~~m~h:~~1:~(~io:~:ti~:~l~T~~~~ 
symptoms. 

Of late various bacteriologists ha"e been endeavoring to obtain a 
serum antagonistic to the toxin of erysipelas. Experimentally, the 
success has been all that could be dcs ire<l, but it bas been difficult to 
obtain a scrum of sufficient potency for therapeutic purpo~es. The most 
successful i.:.i that of ~Iarmorek, now manufactured extensively. and, 
although Petruscbk.Y bas declared it useless, the results of earlier ancl 
later im·e~tigators (Bornemann and :JICrieux) cannot be ignored, and it 
must be recognized as posse~sing considerable value. 

Certain i-ymptoms demand internal medication. "'hen the fe,·er, as 
sometimes happens, is alarmingly high, its reduction must be accom· 
plished, an<l the best method is by means of co1d spongings combined 
with the ice·ca.p, or cold or gradually cooled baths. The happy effects 
of this agent-cold-are manifold. Guaiacol bas recent ly been em · 
ployed for the purpose of reducing the temperature. and found highly 
efficacious. 'l1hc tcndenc.v to spontaneous remission of fc\·er in this dis
ease must, howe,·er, be steadily borne in mind. 

For marked nerrous pl1rnomena, such as pain, sleeplessness, and 
active delirium. hyoscia hydrobromate (gr. m-0.0006) has been tried 
hypoJ.crmically in numerous cases at the il fedico-Chirurgical, Pennsyl
vania. and Philadelphia. hospitals, and has giYen promise of being a. 
valuable remedy. It s.houltl not be employed whcu tlic heart-power is 
found to be deficient, and to fulfil the same indications we may utilize 
the following:: Sodium bromid. gr. " (0.324) every two hour$, or gr. 
xx-xxx (1.2U6-l.D-14) at night; rnorphin, gr. Jr (0.008), and chloral, 
gr. x (0.648), in combination e\'er~~ half hour for three doses; potas· 
sium bromid . gr. x (0.648), and tincture of cannabis indica, mx (0.GHU), 
in combination at bed:time: atropin, gr. -f-o (0.0008), and morph in, gr. 
t (0.0108). hypodcrrnirall,v. 

The treatment of the rnrious complications must be conducted in 
accordance with general principles applicable to each. 

(3) Local measures have always held a. prominent place in the treat
~nent of erysipelas. 'J1he list of agents that have been uro:ed topically 
1:- long arnl embraces all classes of therapeutic substances. ln the paper 
pre\·iously cited it is stated that in the th ree series of case:;; (2-17) that 
were treated at the Pennsyh·:mia. Hospital, together with a few col lected 
from other sources, no less than fifty different remedies and pr"parations 
had been employed locally. Among those most frequentl,Y used were 
elm (3:

2 
ra.rs); lead-water and laudanum (20 cases); carbolic acid (1 to 
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-10), injected subcutaneously (18 cases); zinc oxid (1-l cascii-); mercuric. 
chlorid solution (H cases): ichth)·ol ointment "ith lanolin (8 cases), etc. 
)Jany of these preparations were prescribed for their effect m cxclud1ng 
the air-a leading: indication. 'l'his I am in the h~1hit of meeting by 
thC' use of cnrbolized vasclin or cool carbolizcd oil. 

A knowledge of the microbic nature of erysipelas has lc<l to th~ )o(;al 
application of numerous antiseptic remedieR, and it is along tlrn; line 

~::~c~{~e ~{?~~~~i~nat::n~~~~n ~l~~letr~f~ t~~~n~ocf~ 1~~1l~ ~~~~~1%c~~;~g toc:~to~f~ 
a.ci<l. H erc the aim is to check the spread of the inflammatory process 
by inserting the needle at numerous points jufolt beyond the inflamed 
border. 'J'hc method (introduced by Ilcuter) has been much prnctist'd 
by H enry at the Philadelphia U ospital, and more recently by Osler at 
the Johns ll opkins H osp ital, ancl is especially applicable in en·sipdas 
migrnns. Jn the statistics before gin~n a solution of mercuric chlo
rid (1 : ~000) was used locally in H instances, to which 1 can add the 
results of 12 others at the i\lcdico-Chirurgical H ospital arnl in prin1.te 
practice. ln nearly all of the cases it was employed in the form of a 
lotion O\·er the inAamed surface. In a few it was injected beneath the 
skin, as in the casP of the carbolic acid. :More recently it has bt'en 
recommended to scarify the affected part and follow with the application 
of a solution of mercuric ch lorid. In view of the fo.ct that the strep
tococcus is found chiefly in the more superficial channels of the corium, 
it follows that it ma.v be attacked directly by the mercuric-chlorid 
soluti on when the lrttter is used after scarification; and this method of 
treatment is a.t once most promising and rational. In 8 instances (3 of 
which have been previously reported) it was attended with brilliant re
sults, limiting the _ spread and alla~r ing the s~verity of the local inflam
mation. At the .Pennsylvania Hospital un1fol'luly good results were 
obtained from the local use of ichthyol ointment with lanolin (DaCosta 
and others). Zelcwsky found ichthyol effi cacious in every form of ery
sipelas, being superior to other remedies. lle prescribed the agent as 
follows: 

I}. Ammon. sulpho-ichtbyol, 
Spts. rether. , <lti. 1 part; 
Collodii elastici, 2 parts. 

Thomas advocates thorough rubbing of a strong ointment of iebthyol with 
vaseli.n or lanolin in~o th_e reel area and into the adjoining healthy skin, 
coYermg the parts with lmt or the ordinary surgical dressing. Whalen 1 

has recently reported most strikingly favorable results in 4 cases of 
facia.1 erysipelas from the use of external applications of guaiacol. 

)Jany specia.l modes of treatment in erysipelas have been brought 
forward recently, but of these on ly two are deemed worthy of brief 
notice: (a) Method of Koch. By means of a soft hrnsh we ajiply a thin 
and regular CO\'e ring of the following pomade: 

I\>· Crcolin , 
Iocloform, 
Lanolin, 

1.0; 
4.0 ; 

10.0. 
1 Jo1mwl of the American .Medical Association, April 28, 189-1. 
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The parb are then covered with leaves of gutta-percb:t. (b) :\fethod of 
llallopeau. 1 ~\ mask of several thicknesses of linen is soaked in a. 
solution of SO(lium salicylatc (1: 20) and applied over the parts, which 
arc then COYcred with rubber bands to prevent ernporation. Relief is 
said to be almost immediate, :rncl a cure is bad in from three to five days. 

DIPHTHERIA. 
(DipMherilis; ~ l ngina Jfali911a; Croup.) 

Definition.-An acute, contagious disease caused by the Klebs
LOfHer bacillus, and characterized, anatomically, by a croupous-diph
thcritic inflammation of the mucous membrane of the pharynx :rnd 

~~~)s('t1~·a ~ii~t1:~~1~eli:cq u~~ ~lij~:11~ 1bui~ i :~u t~i~: ~ r;:~~~r~~~(~h ~~~~~~~~11~~\~~!· s~~·~;~ 
opment of toxemia. and often of croupous laryngitis or cardiac fai lure. 
It is often followetl b,\- peculia.r paralyses. I n large municipalities it 
beh;wes enclewically, and from time to time epidemically. 

P . .,rudo-clz]J!ttheria.-'J'hcrc arc forms of inflammation occurring most 
fre1p1cntly in the pbnrynx a,nd adjacent air-passages (and also in many 
otLer parts of the body) that are attended with the formation of a. 
pseiH.lo-membranc, an<l are not caused by the I\.lebs-LOfller bacillus. 
Tbcse cases have been studied exhausti,·e ly by Prudden and others, who 
have usually fouml the streptococcus to be the specific cause of infection. 
'J'he latter, however, has been found occasionally in the pharynx of 
healthy children and in the inflam.ed mucous surfaces met with in ery
sipelas and measles. "Pseudo-<l1pbtheria," so ca11 cc1, is very common 
in scarlatina. 

P a thology.-'11he true diphtheritic inflammation has fo r its chief 
pathologic peculiarit_v the production of a fibriuous exudate. When 
the inflammation is superficial an<l of a. mild grade, a. croupous mem
brane is produced whieh can be easily remo\'cd from the mucosa, 
"hich it c:o,·crs. Jt::; formation is accompanied by a. necrotic process 
that docs not extend below, but practically replaces the <.·pithelia l 
la:·er of the mucous membrane. In the severer types of the affection, 
howe,·er. the fibrinous membrane infiltrates all the layers of the mucosa, 
which undergoes neero8is more or less nearly complete. In the severest 
form~ the submucous layer may also become necrotic. It is to be borne 
in mind that the production of the fibrinous cxu<latc in croup or diph
theria is al ways preceded by coagulation-necro~is of the epithelium. 
'L'he mucous membrane surrounding the exudate is hypcrcmit 1 more or 
less edematous, and the scat of muco-pumlent secretions. 

The Pseudo-membrane.-Its composit ion comprises fib ri n, pus, disin
tegr~1ted leukocytes, flakes of uecrosecl ep ithe lium, bncilli, and some
times re<l blooll-rorpuscles. T he fibrin has two main sources: (a) 
'
1 The fibri nogen of the inflammatory ma.tter," which transudes through 

the capi llary walls; and (b) Dis integrated, migra.tory leukocytes, which 
form branch ing fibrillre . We igert holds that tLe i nfla.rnmatory exu<la.-

1Jmmiul of the Amtrica1i 11ftdical Auociolion1 vol. xv. p. 334. 
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tion is coagulated by a ferment derived from the disintegrated leuko
cytes. 

'l'bc Klebs-LOffier bacilli are found, chieHy and in varying relative 
numbers, in the meshes of the fibrillro, but also in the granular fibrin 
~ind on the :tcljacent mucous membrane. Frequently other micro-org:an-
1-;ms arc associated (streptococci, staphylococci, etc.). The membrane 
presents a crrayii:.h-white color. and, if croupous in character, can, as before 
mentioned~ c:~sily be remO\'ed. When the mucosa is deeply inrnlve<l the 
membrane is tl{ickcr, firmer, and more adherent, so tha.t its remo,·al 
entire cannot be effected without great difficulty, and without, as a rule, 
injury to tbe surface, as sbown by bleeding, etc. The ch_aracter of the 
psetulo-mcmbrn.ne is a.ffected by tbc nature of the un<lerly1ng structure; 
thus in the pharynx it is firme~· a.nd less easily separa.ble than in the 
larynx and tra.chea.1 where a. distinct basement membrane is found 
(Flexner). ...\s the membrane becomes older its color is apt to grow 

i~~:~~~~,n~~~~~1\~~~gsO~·~!~swo1~ 1~i:~~~g~~~;s.b~:~;~1°the 1~.~~t~~,~~\1:1~s0~:0:1;,~J~ 
offensive brownish, semi-liquid excretio11. The a<lva.ncing edge of the 
false membrane is wm:dly thin. On the other hand, when the process 
has become arrested the edge is apt to look raised or wrinkled, and 
later it may be distinctl,v curled up. 

The membmne may extend downward into the ramifications of the 
broncl.11. In such cases there is a.pt to be a lobular pneumonia, anti this 
latter condition may occur wili10ut extension of the membrane. 
Occasionally there is~ Johar pncumoniit. .. :\. gcneraJized bronchitis ex
tending to the sma.ller bronchi is common from the irritation of aspi
rated substancf's. In rare cases the membrane has spread into the 
esophagus and even into the stoma.ch. 

After scpa.rntion ~f a ~roupous membrane repair consists merely in a 
restoration of the epithelial hiyer-iL process which is initiated by the 
fragments of epithelium that remain along the edges of the diseased 
area, and proceeds centrally. Ou the other hand, in true diphtheria1 

with necrosis more or less nearly complete of the mucosa and even the 
s~1b11u~c?sa, ~laughing occurs, and the missing structures are replaced by 
c1catric1al t1~sues. 

The Heart.-The muscul:lr structure and the nervous mechanism 
suffer most. The hi.stologic changes ma,\T b? of the parenchymatous va
riet~·, bt.1t onl_v i.n mild instances; whereas 10 se\·erer cases fatty degcn
erat1on 1s conspicuous. In still other cases the chief pathologic charac
teristic is an interstitial myocarditis, an<l rarely the lesions of p~ri
canlitis and entloca.rclitis ha.\'C been noted. The heart is by no means 
always involved. 

The spleen is commonly enlarged, though not to an excessive defrree. 
The blood is da1·k, its coagula.bility is greatly diminished, and C~non 
and Frosch have in a few cases found the bacilli in the hlood of those 
dying with diphtheria. 'rbe red-corpuscles are somewhat decreased 
in number during the course of the disease, while the white corpuscles 
arc increitscd. llouchut and Dulinsay consider the grade of leuko
cytosis of prognostic value, and claim tha,t it varies directly with the 
severity. Grawitz has (letermined in numerous cases :i l;irrher spe
cific gra.vity of the blood during diphtheria.. 'l1he lynipltatic glands 
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of the neck become swollen as a. rule, but the.v show little tendenc~· to 
suppurate. 

The Kidneys.-The kidneys show degenerative changes, the u:.;ual 
kid111·1J-lesion being a hyperemic swelling with edema. of the interstitial 
tissues, and often hemorrhagic spots in the cortex. Rometimcs there is 
a marked glomcrulo-nephritis, and more rarely a. diffuse granular degen
eration of the epithelium. :Minute areas of necrosis have been obscncd 
in the internal organ~, in which fibrin has been found deposited (Oertel). 
Welch and I?Jcxner h;.we produced, by artificial inoculation upon guinca
pigs, kitten~. a11<l rabbits1 foci ~f cell-death in the l ym1~b-gla~1ds through
out the body, in tLc ~plcen , liver, lungs, heart. and mtcstinal mucosa. 
When the dose i~ small and t he animal liYcs severa,J weeks. the paralysis 
which helongs to the disease may develop. 

'l'he nert't'if, in ca;;;cs of paralysis, have shown parcnchymatons and 
interstitial inflammatory lesions. In paralysis of throat-muscles (i. e. 
tho:se near the localit,v of the pseudo-membranous inflammation) the 
latter show also round-cell infiltration and fatt.v degeneration of the 
fibers. 

'.L'be9land.'I, especiall.Y of the neck, m·e often much enlarged, and there 
is, in pronouncedly septic cases in which a mixed infection i's found b.v 
culture, a. good deal of tumefaction of the neck, this sometimes e\'Cn 
obliterating the normal contour from jaw to clavicle. 

Etiology.-Truc diphtheria is caused by the Klehs-Lofller bacillus, 
and all cases of supposed diphtheria. in which the bacillus is absent are 
to be regarded as non-diphtheritic. The etiologic is, therefore, quite 
different from the pathologic sign ifi cance of this term. Recent researches 
have removed all doubt as to the specific nature of the Klcbs-LOfler 
bacillus. 

Bacteriology.-rrhe bacillus diphtherire nearly equals in length that 
of tbe bacillus tuberculosis, and is twice the diameter of the latter. Jt 
has rounded extremities, which arc also frequently bulbous, giving it the 
appearance of a. dumb-bell. At times one end only is clubbed. or, 
more rarely. one or both ends appear pointed. The bacilli are immobile, 
do not form spores, and stain readily, the best agent being alkaline 
meth.rl-blue. Their manner of taking the stain is important. The 
bacilli show alternating segments of darker and lighter stained areas, 
and often minute dots showing a most intense and deep stain in~. They 
grow on most culture-media. but for clini ca l purposes Liifllc1_.s blood
serum is important (3 parts blood-serum and 1 part neutral or slightly 
alkaline nutritive bouillon, containing 1 per cent. of glucose). Inocu
lated on this, they outgrow all other organisms tlrnt may be present, and 
within eight hours or less show numerous spots, 0110-half to one millim<'ter 
in diameter, which ha\•e a dull surface and a dense white or somewhat 
yellowish co lor. There arc usually present also sm:iller points which 
have different appearances and which a.re colonies of otLer organisms. 
The former are the colonies of the bacillus diphtbcri::c, and from these 
microscopic prepanttions and (by further cultivation) pme cu ltures can 
be obtained. 'l'he bacilli are semi-anaerobic, an<l thri\'C at the temper
ature of the human body; a temperature of 122°-136.5° F. (.50°-
580 C.) causes their destruction _in ten minutes. 

Pseudo-dz]Jht/1eria Bacillus or Bacillus Xerosis.-From m::rny cases, 
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~~[;:a~·~~~~~~~'~ 1~::.j ~i;s~:i~u~-~~~~~8,~t;:~c~~v ?ttt~~nce~at~~~ll~1~~ J~\~~ ~~:~.\~~ 
but inoculation witL it causes no lesions. ~l1he works of Abbott, Roux, 
Yersin 1 and others seem to show that this is an attenuated form of the 
true bacillus, a.ud rnrying grades of pathogcnicity may be found between 
the two. The distinction from the pathogenic bacillus can only be made 
by determining the la.ck of infoction after inocula.tion. . 

Site of Infection.-ln the human fami ly the seat of c]ect1on of the 
bacillus diphthrri:-c is usuall.v the faucial mucosa, a.1Hl Jes:-:. frequently 
other mucous surfaces and abraded sk in. The bacilli do not penetrate 
the mucosa, and hence do not find their wa.y into the lymphatic or cir
culatol'y system, but renrnin at or very near the site _of the local changes. 

The Toxins.-Tox ins arc absorbed from the diseased spots by the 
lymph atics and blood-vessels, and produce the genera.I phenomena in un
complicatc<l cases. 'l1hey have been isolated from nrtificiaJ cultivations 
of the microbe, and when inoculated the chief ptomain of the Klcbs
Lofller baci llus so modifies the solids and liquids of the body as to render 
the subject immune (Behring). Another, however, if employed in. like 
ma.oner, produces dangerous and even fatal symptoms {convuls1ons1 

paralysis, etc.). 
It is certain that the bacil1us can maintain an existence for months 

outside of the body, though its usual habitat is unknown unle:;s it be 
the organic constituents of the superficial soi l. 'She virulence of its 
products is modified b,v many individual conditions, and chief among 
these is a healthy and intact condition of the mucous membranes, which 
greatly reduces the susceptibi lity to the disease. 

Associated Microbes.-With the Klebs-LofHer bacillus arc frequently 
foun<l other microbes, especially streptococci and staphylococci. These 
pass beyond the site of local infection , reaching the intcrnaJ viscera. and 
other structures, and, as will be seen hereafter, give rise to the serious 
septic element of the disease. 

Modes of Infection.-Whcn the bacillus leaves the bodv of th e sick 
it is contained in particles or shreds of the diphtheritic mcllibranc, or in 
the expired air. Infection may then occur (a) By direct contact with the 
shreds of membrane thrown off-e. g. "hen the latter arc ejected by 
coughing and lodge upon the coujunctivre or faucial mucosa of bystand· 
ers. Under this category come the cases in which the deadly poison is 
transferred to the physician and attendants, with resulting infection, 
from the sucking of tracheotom.v-tubes. (b) By illlwlin.r; the air sur
rounding the patient (contagion). Infection b.v contagion, bowcnr, 
does not extend he~~oud a radius of a few feet from the patient. (e) A 
very leading manner of conveyance of the bacillus from the sick to the 
healthy is by .fontites. 'l1he contagion adheres tenaciously to a great 
variety of objects (toys, clothing, library books. letters, slates and 
cl~·inking:cups in the public schools, etc.), and i~ this wa.y the germs of 
<l.1phthcr1a ha.vc been transferred over great .distances nn~l have given 
nse to the disease long after. The latter fact renders it difficult to 
trace certain cases to previous ones, to which they invariablv owe their 
origin. (cf1 8f'1ner .,gas. pc~· se1 • is to be rega.rded as non-pathogenic, or 
at least so far ~s this a~cct1on _1~ con~erned (Laws). It may, however, 
become a earner of chphthcrittc poison. (e) I regard it as highly 
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probable that the disease may be communica.ted by domestic animals 
(fowls. cats. etc.). 

As to the exact conilitions under "hich infection occurs, our know
ledge is as yet iucompletc. \\~ c know definitely the u~ual point of local 
infection in man, and aJ~o that a. catarrhal mucosa or an open lesion of a. 
mucous surfa.cc inYites infection. It is not certain, howe\'CI', that e'·en 
a slight lesion of the mucous surface is essential to infection , though it 
is very que~tionable whether the <liphtheritic germs ever find lodgement 
in tLe perfectly Lcalth,v mucosa. Some writers claim sti ll that the 
Klebs-Lofiler bacillus may enter tho blood through tbo respiratory 
system and give rise to primary constitutiona l symptoms, the local 
manifestations in the throa.t being secondary. I have met with a 
single instance that would lend support to this view. 

Predisposing I'a.ctors.-(1) Age.-This is the most important factor, 
diphtheria. being, in the main, a disease of childhood. l\Iost cases occur 
between the second and seventh years, while the receptidty diminishes 
rapidly after the tenth year. Instances ba.ve, howeHr, been obsen-ed 
up to the fiftieth or even the sixtieth year. During the first year of 
life also it is rare. (2) Se.:r.-This is without appreciable influence. 
(3) Season.-Cases are more numerous in winter and spring than at other 
seasons. (-l} C'limate.-Diphtheria is met with less frequently in tropical 
than in temperate and cold climates. Humidity fa,·ors the propagation 
of the diphtheria. germ, and hence damp cellars also promote the spread 
of the disease. (5) Cnhygienic Gondition•.-U nfavorable sanitary sur
roundings tend to lower vitality, and in consequence to increase the 
susceptibility to the specific virus. Most epidemic outbreaks have held 
more or less intimate relationship with decomposing organic matter, 
defective drainage and sewage, cesspools, etc., though it is to be espe
cially remembered that the disease often prernils in sparsely-settled 
rural districts. 

lmmunity.-A single attack does not confer perfect immunity. 
Second and third attacks not infrequently occur in the same individual. 

Symptoms.-Incuba.tion.-Tbe duration of this period is from two 
to sernn or ten days, and in a small percentage of the cnses it may be 
longer. In virulent epidemics and when the disease is produced experi
mentally the incubation-stage is short-from twelve hours to t"o or 
three da.ys. The pro<lromal indications of diphtheria are not strikin~l y 
characteristic. Tb e_v may either be acute in character or very mild; 
but usuall,Y the child will complain of feelinµ: weary and inrlisposcd to 
play, of bein~ chilly and cold. and of pain in the head, back. and limbs. 
There is nothing in this early stage of the disease to distinguish it from 
many of the other affections of children, such as simple pharyngifo; or 
tonsillitis. 'l1hcre may be some fc\'er. not very high-an elevation 
of one or two degrees at most. 'l'he child may often complain of dis
comfort in swallowing. and on exam inati on the fauces "ill be found to 
be reddened, and in <t short time the exudate will Le found on the ton
si ls or soft pal:lte. 'l'his is the usual type of simple tonsillar diphtheria.. 

Pharyngeal Diphtheria.-The symptoms arc usually slower of dc\•cl
opment than in tonsillitis. 'rhe child is sluggi1;h 1 looks hca.vy-eyc><l, 
Ja.nguid, and pa.le for several da,vs. The fe,·er may not rise abo,·c 101° 
or 102° F. (38.8° C.). On examin ing the throat, however, it is found 
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to be swollen and red. a111l if li\'idity is more pronounced than the sw~ll-

~1:1gt~! ~~~~i~:t:ntl:~ctl~~~n:1 ~tt~~11~~l t~:t~\:~~a~~- ycrS~~ ~1~~;~~:;~1,1 ~c~~~~.~~! 
distin<'ltisbable from the thick, cheesy plugs of iu~pissatcd dead cpi
t!teliu~n and secretion which issue from the mouths of the follicle~ of 
the tonsils durinll' the courf'e of acute or chrnnic tonsillitis. The mem
brane spreads fr~u the tonsils to the soft palate aud half arches within 
a. fow days, and it may al~o appear on the pharyngeal wall: During 
tbis staO"C the throat may become much swollen and the tonsils greatly 
cnlargc<l. frequently meCting in the m.cdian line. 'l1he glands imm~cl;
atcly bcnccit\1 the :inglc of the _lower Jaw on one or nsual. ly both s ides 
become liard, painful, and slightly en la rged; the S\\Clhng of the~e 
glands is not usually great in mild forms". alth~uryh .their. pr~se~ce, JD 

a3sociation witb the foregoing symptoms, 1s an 111fal.libl~ md1cat1on of 
the disease. The child, as a. rule, shows gra\'C const1tut1onal symptoms 
for. a. few <lays. and loses its ~ppetite. The tcm,1wra.t~rc is not ch:u·.ac· 
tcr1stic, as a rule not being high, an<l the pulse 1s rapid and weak, bcrng 
out of proportion to the general indic~tions of the disease. In mild 
cases the symptoms aba.te b_v the end of the first week, and the pseudo. 
membrane separate~. leaving a red 1 iufl:uned surface behind. The child 
is prostrated for a number of weeks, and in a.bout 20 per cent .. of all 
mild cases the toxic effects of the disease mar show thcmseh·es m the 

for~~~a~i~~~1 \i!isM::~~~e~:!t~~~~~l(;~i~)l~itb~1~:1~~11~~\~i~.xl1ibit a number of 
,·ariatiom.; a~ regards tl1e seat of attack a11d the severity t)f the poison· 
ing. ln some epidemics the K lebs-LOffier bacillus seems to be more 
active and more numerous. or perhaps more Yirulent. than in others. 
'11he severity of the attack docs not seem to depend on the a.mount of 
the pscu<lo·membranc, but rather, according to Rotch, upon three foe. 
tors: (1) tlte virnlence of the bacteria; (2) the local 1·csistance; and (3) 
the genc~·al resistance. The false membrane is most frequently seen on 
the tonsils, spreading gradually to the soft palate and uvula, though 
the mucous membrane of any part of the body may Le the seat of 
the growth. 

Jialignant lJt}Jhtherill.-The symptoms are severe from the com
mencement. There are 011e or at most two clays of slight illness, and 
then alarming symptoms manifest themselves, cardiac failure possibly 
setting in witl~out a specially sm·ere local lesion. Yomiting and high 
fc,'er, rcsembl111g the onset of scarlet feyer, rn:ty initiate the attack: 
and ~\'ithin :~ few ~wu.n; we ma.'- find extensive swelling at the angles of 
the Jaws, '':1th a fcelmg of st?ny hardness, a very offcnsiYe, bloo<ly di::;
cbarge coming_ ~rom the nosti:ils, a.cc~mpanie<l with difficult;~ in opening 
the mouth. If the throat 1s examrned, there will be found extensive 
swelling of the tonsils, C\·en to meeting, the uvula and soft palate beiug 
edematous a1~d co,·ered witlt much sloughy.Jooking membrane. The 
temperature m severe cases soon reaches a. point between 103° and 
104° F . (-10° C.), while the heart-beats become exeee<lin" feeble. In a 
<l:iy or two t11e ccllulitis extends. the face becomes cdcm~tons, the skin 
pits all over the face, neck~ sternum, a1.ul chest-walls. The patient 
soon becomes drowsy, cyanot1c. a.nil occa.s1onally an ervtbcmatous rash 
appears about the face, neck. and chest, while a purpu1:ic rash is not in· 
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frei 1ucut iu m:1liguant cases. Death occurs in such cases "ithin one 
week from toxic poi~oning. J\lalignant cases of diphtheria resemb le 
n~ry closely malignant scarlet fe,·er, though the pu~!Sc. in scarlet fc,'Cr 
will be of assistance in the absence of the charactcr1stic rash. 

~Yasal Diphtheria.-In all severe cases of pharyngeal diphther ia. the 
inflammatory process is likely to exten<l to the nasal rnucou~ membrane. 
ln some ca~cs the nasal mucous membrane is found to be the first in
Yol vcd1 and it may spread to the tonsils, but in these cases the exudnte 
will be found to involve the back of the soft palate and pharynx as well. 
In many cases of nasal diphtheria no membrane may be found durin~ 
li fe; there may be only n purulent discharge with blood, the presence. of 
wbich in tbe nasal p::issagc obstructs breathing, g iving rise to a bubbling 
sound, a111l rendering sleep troublesome and noisy. Many cases hare 
also been reported of formation of pseudo-membrane in the nose with 
mil<l general symptoms (often insignificant), an<l from which bacilli 
identical with diphtheria. bacilli were obtained by culture, the bacilli often 
persistinp: for months. ~omctimes the cases ha\'e recurring mild attacks 
of p~cudo-wcmbranous inflammation of the nose, whi le the bacilli mtiy be 
constantly present. It is probable tLat thes<:' cases may give rise to in
fection~ of like nature, and even of true diphtheria . In nasal diph
theria the symptoms are quite as severe as in faucial diphtheria, and in 
cases in which the soft palate, tonsils, an<l nasal mucous membrane arc 
inrnhe<l the general symptoms, the depression, and also the albuminuria. 
arc well marked. In this place it is well to remember that in measles \\e 
somctimrs have a. form of membranous exudation occurring on the nasal 
mucous membrane nnd as a. primary disease which is not diphtheria. 
This disorder runs a. more favorable course, the membrane being thinner 
and less adherent, than in diphtheria. "Rhinitis fibrinosis" is of favor
able prognosis. In all cases of coryza with fever we should be gu<trded 
as to opinion, cspeciully if an epidemic of diphtheria. is prevalent at the 
time. ~rhe diphtheritic inflammation may spread from the nose to the 
conjunctivro, ·with the formation of a false membrane, and much purulent 
discharge may esca.pe from the eyes, the lids of which may be grc:itly 
swollen. 

Wound·dtjJhtlteria .-A dipbtheritic membrane may grow on the lips, 
tongue, rnlva, or glans penis. The bacillus will not live on normal skin, 
but when the skin is cut or bruised. as after blistering or an eczematous 
condition, and when a moist, rnw surface is present, the bacillus freely 
flourishes. Granulations also form a fa"orablc soil. The cliphtheritic 
germs may be introduced into the system durinµ; an operation. such as an 
excision of the tonsils, or e\"Cn a. \'aginal examination; and in new.born 
info.nti.. the granula ti11g surface left after sloughing of the cord may he· 
come the seat of <liphtheritic inflammation. 

Laryngeal IJt)Jlitlteria or 1llemb1·anous Croup.-In many cases the 
Klebs-LOfflcr bacillus produces its influence first on the mucous mem
brane of the brynx, and in these cases the mucous membr:tnc of the 
nose and phary1;x may never give evidence of a false rnernbnrnc. In 
laryngeal cases the first symptom is a cough of a harsh. metallic, ringing 
chamcter, an<l never to be forgotten when once heard. '!'he temperature 
may be slightly above normal, or even, in many cases. normal. The 
toxic absorption is slight, on account of the locality affec ted, ~uHl the 
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constitutional symptoms are usually mil<l. The local symptoms, howHer, 
are very alarming, as the_y are the results of laryngeal obstruction, there 
being marked dyspnea with retra~tion of the intercostal and supraclavic
ular spaces, and later of the ep1gastrium and l?wcr chest. 'l'hese are 
associated with an increasing cyanosis. 'rhe child is soon very restless, 
is forced to sit up to breathe, a.nd for the same reason bends forwa_nl with 
its head thrown back. lu these extreme cases, unless relief IS soon 
g:Line<l, the child dies of suffocation. In many cases the slower form of 
suffocation may result from the extension of the membrane downward to 
the bronchi. 

Complications.-Local complications may be mentioned, as when 
we ha.ve hemorrhage from the nose and throat in the more severe ulcera
tive cases. Skili,.,·ashes are not unusual, especially the d~ff'use e1'ytltema. 
Sometimes urticaria will be noticed, and in very severe cases purpura 
will mark the skin. 

Bronclio-pneumonia is the most serious pulmonary complication of 
diphtheria. It is not produced by the Klebs-Liifller bacillus, but by 
pyogenic cocci which have been taken in <luring respiration. Broncho
pneumonia. is very frequent, and most usually terminates laryngeal cases 
that have been operated upon. 

Albmninm·ia is really a part of the disease, and can scarcely be re
garded as a complication. It is the most constant symptom, and is 
almost as certain in establishing a diagnosis of true diphtheria as a bac
teriologic examination . It is met with in both mild and very severe 
cases, and the greater the amount of albumin the more severe the case. 
When acute nephritis complicates <liphtheria it is usually not accompanied 
by edema or :masarca. 

JJysphagia may, by its constant existence throughout the disease, pro
duce a profound impression on the general nutrition . Involvement of the 
conjunctivce is <t rare but very grave complication. 

Otitis medi'a occurs frequently, and may be a very troublesome com
plication as well as a sequela.. 

'11he most frequent sequehe are anemia, chronic naso-pharyngea} ca
tarrh, peripheral neuritis, and its associate paralysis. 

Anemia may so prolong convalescence that the child will frequently 
be exposed to some mtercurrent disorder. 'l1he chronic naso-phary119eal 
catarrh may be so marked as to offer a. favorable ground for new <liph
theritic invasion. Neuritis and paralysis will not be noticed until the 
third or fourth week, the paralysis usually being first seen when the child 
attempts to swallow and the food is regurgitated through the nose. This 
is due to a paralysis of the muscles of the soft palate, which will also be 
noticeable owing to a peculiar alteration of the voice. The paralysis may 
take a general form, such as is seen in multiple neuritis, the lower ex
tremities being affected and the knee-jerk absent. 'l1he paralysis is fre
quently quite extensive; it may extend to the external ocular mu cles 
and cause squint, to the ciliary muscles and cause dimness of vis ion from 
unequal accommodation, or to the muscles of the trunk in genera.I, pro
ducing a very general paralysis. The child, not being able to hold any
thi.ng, may stagger about as if intoxicat~d, so much so ~s to suggest the 
existence of a cerebral tumor. The disturbance of vision and the ab
sence of the patellar tendon reflex has in adults led to a mistaken diag-
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nosis of locomotor ata:ria. Loss of taste, deafness, and a disturbance of 
sensation arc not infrequent. Thus. paralysis is to diphtheria. what 
drop~y is to scarlet fe,, r-a. proof positive of the disease. To make one 
step more, in many sudden deaths occurring in early diphtheria. we must 
recognize paral,ysis of the heart outsid~ of all toxic influence, and the 
fact that in cai;cs of s.udden death, which are by no means uncomruon 
<luring the disease, we have some su1lden disturba1{cc of the vagus brought 
about by means of its cardiac branches. 

The prognosis in all cases of post-diphtheritic paralysis is very favo~
able. Myocardial weakness tends to supenene as a sequel. It is CYI

<lenced by the sudden accession of pallor, nausea, sometimes by vomit
jug, and also by weak heart-sounds and a feeble, broken, frregular 
pulse, etc. 

Diagnosis.-'l'he diagnosis of a pharyngeal diphtheria (the mmal 
typical form) is not difficult if an epidemic be prevailing. The false 
membrane on the fauces and the presence of albumin in the urine gi,·e 
us a practically rertain diagnosis. From follicular tonsillitis we differ
entiate diphtheria. by the seat of the membrane, that of the former being 
in the tonsils, while diphtheritic membrane is over the tonsils and oi•er the 
soft palate. Moreover, in follicular tonsillitis the fever is high, the onset 
is sudden, and it is most usually associated with gastric disturbance. 
Albuminuria is generally present in diphtheria, while it is present in fol
licular tonsillitis in exceptional cases only. The histories of the two cases 
are quite different. In many cases clinical distinctions will entirely fail 
us, it being uncertain whether or not the case is one of mild diphtheria, 
an<l then the most certain evidence of the disease is the finding of the 
Klebs-LOfHer bacillus in the membrane. In many cases of so-called 
diphtheria the membrane is only formed by streptococci or staphylo
cocci. 

'l'he croupous or membranous angina may offer some doubt, yet in 
this disease there is no tendency to spread to the nasal mucous membmne 
or to the larynx; there is a diminu tion in the glandular enlargement; 
there is no albumin and the onset is more sud<len . 

A mild case of clipthcria in a house ma_v be followed by a malignant one. 
:Moreover, mihl cases may not present albuminuria. and fail to show the 
pre~ence of albumin until later in the d.i!;ease. Diphtheria. frequently is 
ai:;:sociated with a. rash, rendering it difficult to distiugui:.ih the condition 
from scarlet fever; but in diphtheria the rash is more truly an erythema. 
while in scarlet fe\'Cr it consists of slip:htly raised points between which 
there may be an er~'thematous condition. The glandular ~welling and 
sloughy condition of the throat, however. closely re$emb1e diphtheria, and 

a p~~j~,!~1i:(ri~~:i~l~~;~1z;:~~~:h~~~i~~:g~~:x~~l~~~~~~~ui~~~g=~l ~~~~~~1~bi~ 
making a smear-preparation of the exudate from the throat (see Fig. 19), 
when the Klebs-LOIHer bacilli may be present in sufficient numbers, and 
ma.y be quite characteristic to an expert. In this connection may be given 
the following statement by Park, who has had a.n exceptional experience: 
"The examina.tion by a competent bacteriologist of the bacterial growth 
in the blood-serum tube, which has been properly inoculated an<l kept 
fourteen hours nt the body-temperature, can be thoroughly relied upon in 
cases in which tLcrc is a visible membrane in the throat if the culture is 



188 I.\'FEC7'/0['S DISE. ISES. 

m:tde <luring the period in which th~ membrane is forming, _and no anti
septic, especially no mercurial sol ut10n, has lately been app~1ed. I~ _ca~es 
in which the disease is confined to the larynx or bronchi, surpnsmgly 
accurate results can be obti~ined from cultures, and although, in a certain 

proportion of cases, no <liphtheria bacilli will be found in the first, yet 
they will be aLun<lantly present in later cultures. W c believe. therefore, 
thiLt absolute reliance for a diagnosis cannot be placed upon a single cul
ture from the pharynx in purely lary ngeal cases." When a bacteriologic 
examination can not be m:tde the practitioner mm~t regard as suspicious 
all forms of throat-affections in chil<lren1 and carry out measures of isola. 
tion and disi nfection . In this way alone can serious errors be avoided. 
:Jlistakes do not usw1lly occur in a more pronounce<l membranous sore 
throat, but in the lighter types, many of which are in truth due to the 
Klcbs-Lomer bacillus. 

Prognosis.-Diphthcria is at the same time the most prevalent and 
most fo.tal of all the diseases with which the general practitioner has to 
deal , ant.I, l may add, the lea.st understood. The mortality is enormous, 
though it t.litTers widely in different epidemics, and the most fatal Yariety 
is unquest ionab ly the laryngeal. In laryngeal diphtheria the mortality may 
be as hig h as 75 per cent. , and the younger the child th e more unfa\'Or· 
ab le the prognosis, the strong and healthy seeming to share the same fate 
as the wea.kly. Of ospecia.11 y unfavora.ble prognosis arc those cases that 
show large quantities of albumin in the urine, general adenitis, cen•ical 
g landular enlargement, excessive nasal discharge, a. necrot ic state of the 
throat, vomiting, and parti a.I or complete suppression of the urine. Al· 
though the temperature in diphtheria. is neYer very high, yet a. sudden 
fall of temperature to subnormal and an irregul ar pulse are also very 
unfavorabl e symptoms. R ecovery from a severe attack in which there is 
extreme depression an<l much albumin is unusual, especia.lly in a child 
under six years of age, though reCO\'ery takes place ver.v f1:cqucntly in 
what would be r~garded as hopeless cases. S uppression of urine, if it 
continues thirty.six hours, is gencrall .v fata l. A fall of temperature in 
s~arl ?t fever, if we ha. Ye a. str?ngly·acting.kid1~ey, is an_ encouraging in· 
d1ca.t10n; the same, however, is not true m diphtheria 1f it is associa.ted 
with vomiti ng. 'l 'be results o.f Morse's cxte.nsive ob~er va.tion s are opposed 
to ~h~sc ~f Houchu~ and Dulmsay, who cl~~m that the degree of l eu~ocy· 
tos1s is of prognostic value (see p. 180). lhe cases of neuritis in varrnbly 
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recover. A child who has had diphtheria. once is most likely to contract 
it again, and if he recovers is liable to suffer from its effects for years. 

7'/te causes of deatli in diphtheria, in their order, are as follows: in
volvement of the larynx; membranous croup or laryngeal diphtheria.; 
septic infcctiou, \\ hicl1 rnay be a slow death; sud<len heart-failure-paraly
sis of the heart; broncl10-pneumonia, following trachcotorny or occurring 
during convalescence. 

Treatment.-Prophylaxis.-'She best preventive measures against 
diphtheria. arc a. clean nose ancl mouth. Insist upon a careful toilet of 
the nose in all children. 'J1he slightest appearance of a coryza must be 
overcome at once by the use of a mild antiseptic wash; all accumul<ttions 
of crusts, dust, dried blood, etc. should be removed from tltc nose twice 
diLily, especially in children attending school or during the prevalence of 
an epidemic. ~'he child should be early taught to employ a. small an.ti
septic gargle as a daily routine, using a weak soiution of hydrogen diox1d, 
listerin, or eren a mild dilution of alcohol. The teeth shoultl be care
fully cleaned daily, and all decaying teeth should be filled or removed. 
If it is true, as one authority claims, that oYer two hundred different spe
cies of bacteria find a happy home in the oral cavity, this fact ~hould 
make all parents attentive to the proper physiologic condition of the 
mouths of their children. 

All cases of sore throat should be examined for the Klebs-Li::ifttcr bacil
lus, and, if it is found, the indi,·idual should be isolated; and all cases 
of diphtheria sboul<l be kept isolated until the membrane has disap· 
peared from the nose and throat. This is especially true in schools and 
asylums. l\Iorcovcr, the throats of all persons exposed to this disease, 
and of those caring for diphtheritic patients. should be frequently ex
amined for the ]{lebs.L(Hflcr bacillus, and if it be found the person should 
receive immunizing doses of antitoxin. The fact that the Klebs-LOnter 
bacilli when found in healthy throats may not be active is no argument 
against isolation, because it is well known that if the same germs were to 
find such fiworahle soil as n. broken or catarrha.l rncrnbrane thcv would 
rapidly develop. 'J1he seed being there. the soil ouly requires ];repara
tion for its reception. 

An unrecognized feature in the prophylactic treatment of the di~case 
is seen in the uncertain period of conYalesccnce. lt has frequently lmp
pened that long after itll membrane has disappeared active bacilli may 
still cling to the throat. This condition may continue frot11 two to six 
months, and e\'en longer in deeply fissured tonsils: and the disease may 
be communicated by such throats in the act of kissing young children or 
adults with sensitive throats or with a broken mucous membrane of the 
mouth. For this reason the indiscriminate kissing of young children on 
the lips should be interdicted by the pby.• ician. · 

Sufficient importance has not been been given to the milder cases of 
diphtheria. as to their isolation arnl disinfection, and this fact explains the 
occmrcnce of m:rny house-epidemics. 

Treatment of the Attack.-Tbe treatment falls '"ery naturally under sev
eral departments: (a) the hygienic measures to limit the diffusion of the dis
ease; (b) the local management of the throat to destroy early the toxic 
germs; (r) medication to antagonize the effect of the toxins, and event
ually to overcome the complications and sequelre. 
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(a) Hygienic Tre~tment.-l'he patient should be in o room well ex. 
pose<l to sunlight an<l fresh air, as <liphtheritic germs grow well m poorly
lighted and <la.mp chambers. No stationary washstand shoul<l be allow~d 
in the room, an<l Goodhart well says that many cases seem to have their 
origin in the proximity to. foul-smelling drains. The phys~cian shou!d 
never consent to be responsible for the recovery of a pat1ent.111 a room m 
which there is a washstand with its uncertain connection with the main 
sewer. If possible, the pa.ticnt should use two connecting rooms, one 
during the day and the other at night, so that one while not in use may 

~~o~~dr~~g~~;t a:;~et~11 ~n~i~~~~~~cf1~1e ~t~~~1k,i:n~1~i~~ ~a::: s~~~er~a~~~~! 
also for some time during convalescence. '!'Lis is .cspeci:d ly important 
when there Jiave been symptoms of cardiac depression during the acute 
stage. '!1lie general comfort of the patient is enhanced by two daily 
spo1~ge baths of tepid salt-water or of alcohol a.n<l w~ter. . 

lleediny.-Nursing infants may be fed on breast-milk obtame<l by a 
breast.pump. but should not be placed at. the mother·s breast (Holt). 
The feedings should be regular, yet lighter rn quality and quantity than 
in health, remembering the tendeney to vomit in all acute febrile affec
tions, and the fact that gastric disturbance is closely ae:sociated with diph
theria.. 'l'hc rule must be, less solids and more fluids than in healrh. 
~Jilk in some form b~ing our main dependence, it should usually be 
diluted, and for young children partially if not wholly peptonized. The 
greatest difficulty comes in the latter part of the disea~c. when the child 
is septic and most likely h<~S a strong objection to be disturbed. At tbis 
time vomiting is most easily provoked, and swa llowing is rendered very 
difficult on account of the swelling and pa.in . We must not neglect the 
feeding even if it does cause discomfort, and here forced feeding by 
means of ga.vage is most "alua.ble. Gavage is more des irable a.nd likely 
to be more successful with chi ldren under three years than rectal a.limen
tation. In ohlcr children, who object to the tube thl'ough the mouth, it 
ma.y be passed through the nose with very little difficulty, and ga.vage by 
this route, e"en in intubated cases, will be extremely satisfactory. Con
c:ntra.~e<l l~roths, meat-juice, and even milk-punch or raw eggs, ma.y be 
g1\'en m this wa.y. 

{b) Medicinal.-Alcohol 110 longer holds a debatable ground in the trcat
meut of diphtheria.: it is the most powerful drug in our po~:--c~~ion to off
set the ravages of the disease on the nerrnus centers and for the control 
of the circulation. Stimulation should be commenced as soon as there is 
a reasonable certainty as to the correctness of the diagnosi~, and by com
mencing early with whiskey or brandy we may prevent the <lepre~~ing 
effects of the poison of diphtheria. as seen in the pul$e and gener:1l con
dition of the child. The indications for alcohol :m' marked prostration, 
feeble pulse, and a weak first sound of the heart. 'l'he ciuantity must be 
adjusted to the n.ge and gastric condition of the chil1l, and usually one 
ounce (32.0) of good whi,key or hranrly, well diluted, in twenty.four 
hours is suflicient for a chi ld four years old. In very ba.d cases five or 
six times this quantity may be given, the only limit being the tolerance 
of the stomach. As :~ rule, the stimul:rnt should be mingled with the 
food, as tlie child may rebel against taking both food a.n<l st imulant. 

Strychnin stands next to alcohol in importance in the treatment of 
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diphtheria, and usually it is given in too small d?ses. For a child four 
years old gr. io (0.0021) nrny be given every six to eight hours, an<l 
may be administered in little tablets by the mouth or hypo<lcrmically. 

Digitalis does not hol1l an important place in the heart-weakness of 
diphtheria, and yet it is strongly indicated on theoretic grounds. Clinic
all,y, it has been found to have an unfavorable action on the stomach 
before its good influence can be had on the heart itself. The same may 
be said of camphor and ammonium carbonate. The aromatic spirits of 
ammonia is valuable for rapid effects in syncopal attacks. In cases of 
threatened heart-paralysis occurring late in the disease J lolt has found 
nothing so valuable as morphm employed hypodcrmically, the drug being 
gi,·en in full doses and repeated every two houri;, keeping the chi ld under 
its inilucncc for some days. 

Interna.l medication ~hould be a.voided until absolutely necessary, and 
such symptoms as vomiting or diarrhea are to be met with sufficient treat
ment only for their control. 

(r·) Local Trea.tment.-For the direct attac:k upon the membrane in the 
throat nearly all the remedies of the Pharmacopeia. have been nsecl. Garg
ling, swabbing, paiming, spraying, and washing the throat out, all have 
their adrncatcs, and every physician has his favorite remedy or combi
nation. .And, as all adult pharyngeal diphtheria. tends to recovery, it 
would seem reasonable that this form of treatment should not be neglected; 
yet sinC'e the acceptance of the antitoxin t reatment medical opinion has 
suffered a. tlecided change, especially as to the importance of local meas
ures. 'l'he very best local application for pharyngeal or nasal <liphlheria 
consists of hydrogen dioxid, diluted one-sixth, and used both as a gargle 
an<l spray as most convenient; this is usually sufficient in the early stage. 
The tincture of iron and glycerin is a valuable local remedy applied by 
means of a swab. 'l'he object of local treatment in the light of our new 
pathology is a more thorough cleanliness, and not the destruction of the 
bacilli, yet it docs still more good by preventing the systemic absorption 
of the ptomains. Hence a careful toilet of the nose and throat is import
ant in preventing the spreacl of the disease. 'This part of the work is 
more easi ly directed than accomplished, especially in rebellious children, 
and we ha \'e frequently felt that new lesions were created in the mucous 
membrane of the no~e and throat by an undue ardor in making applica
tions. 'l'o avoid new lesions the spray alone shoultl be used, and for the 
nose boric-acid solutions or hydrogen dioxid, 1 : 101 will be roost service
able. ] n this work the utmo::.t tact and kinclncs~ must be maintained, for 
it is truly pitiable to force a struggling child. endangering the strength 
to accompli~h so little. Warm, weak solutions, most thoroughly applied 
by means of the fountain syringe, will be better than the more frequent 
use of the hanrl-syrin,ge. In older children who will use it a gargle of 
boric acid, listcrin, or Dobcll's solution, well di lu ted, may be used to keep 
the llO~e and mouth clean. 

Jn laryngeal <li11htheria the child Rbould inhale an atmosphere laden 
with the vapor of slaking lime, or, whenever practicable, an atmosphere 
saturated with I~OfHcr's solution (menthol 10 grams, dissolved in sufticicnt 
toluol to make 3G c.c., liq. ferri sesquichlorid1 4 c.c., absolute alcohol 1 

60 c.c.). The development of the signs of actual steno:sis, as shown b_v 
stridulous breathing, cyanosis, etc., furnishes an indication for either in-
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tubation or tracheotomy. According to my O \\ n observations, the results 
of intubation have been quite favorable, and I would strongly recommend 

I 

Fm.20.-Temperature.ehart o facaseofdiphthcria. 

a trial of this procedure before resorting to trach~otomy (see temperature
chart, Fig. 20). 

(d) External Applications.-E xternal applications to the throat have no 
effect on tho course of the disease. They are useful , however, in relieving 
the pa.in and the swelling in the lymph-g lands. Careful massage of the 
neck with campborated oil , as hot as the skin will tolerate, is very sooth
ing; and soap liniment may be used in the same way, or if much pain 
exists chloroform lini ment may be substituted. Poulticing for the relief 
of p:iin is not desirable, as it seems to fav or suppuration. In ol<ler chil
dren the ice-bag has been used with good effect, and it soon brings grate
ful reli ef from the tension and subdues inflammation. ,\ ll manipulations 
a.bout the ch il<l , however, should be carried on as gently as possible, so 
that its rest may not be disturbed. 

Serum-therapy; the Antitoxin Trea.tment.-Tbis has now passe1l be
yond the stage of uncertainty and experimentation, and must be regarded 
as one of the most positive advances ma.de in practical medicine. Its 
utili ty rests upon the discovery that animals may be rendered immune to 
diphtheria, and that the blood of an animal so treated, when introduced 
into another animal, protects the latter from infection by the diphtheria 
bacilli. The studies of Beh ring. Roux, Kitasato, a.ntl others have <lemon
strated that the use of the blood-serum of the lower animals, artificially 
rendered immune agai nst diphtheria, has a powerful hcaJin(T influence 
upon diphtheri a. that has been contagiously or spouta.neously a~quire1l by 
man. ri'h ese ex per iments were first published in December, 1890. 'J'he 
pdnciple was first shown to be true of tetanus, and, la.te in 1892, Behring 
furth er showed that the blood of an immunized anima.I had the power 
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both of protecting and of curing susceptible animals which had been in
oculated either with the toxins or the bacilli of diphtheria. In preparing 
the blood-scrum it is very desirable, of course1 to htwe a uniform strength 
or standard. One-tenth of one cubic centimeter of what Behring calls 
bis normal serum will counteract ten times the minimum of diphtheria. 
poison, fatal for a guinea-pig weighing three hundred grams. One cu
bic centimeter of this normal serum he calls an a.ntitoxin unit. The 
serum prep:ued by his method is labelled in three strengths. No. l. is 
sixty times the strength of the normal scrum; No. II. is one hum.Ired 
times as strong; and No. III. is one hundred and forty times ~s strong. 
'ro a. child of two years or over not less than 800 or 1000 units should 
be administered at the first dose; hence solution No. I. is rarely employed 
at the present 1lay. Should a. fa,·ora,ble result not be attained, then, on 
the following day, 1500 to 2000 units should be administered, and a third 
dose after a. similar interval if necessary. The latter dose should be em
ployed at the outset in very se,·ere cases and in those not seen until they 
are far a<lrnnced. The sites to be selected for injection are Yarious. In 
very young children either the buttock or thigh is to be preferred, while 
in older children the flanks or subscapular spaces may be chosen as welL 
'l'he injections should be made deeply into the subcutaneous cellular 
tissue. 

In fortunate cases the influence of thf' serum soon becomes apparent. 
Within twenty-four hours the faucial swelling diminishes, the membrane 
exfoliates, the temperature falls, the pulse becomes slower and stronger, 
and the general condition of the patient quickl.v improves. In cases of 
moderate severity and when injections are employed early the improve
ment in the throat and the constitutional symptoms is very decided; and 
the earlier the case comes uncler treatment the better a.re the results. 
There arc, however, many cases of great severity in which the antitoxin 
has been used early, and yet has not shown any benefit. 

A danger in scrum-therapy may be the development of local abscesses~ 
which, if full antiseptic precautions be taken, must be rare indeed. I 
have escaped them altogether. Certain skin-eruptions have been observed 
after injections, mostly urticaria!, though sometimes i:;carlatiniform. The 
latter form has given rise to apprehensions of scarlatina. Widerhofer 
had one case which was isolated as measles, but never developed any 
symptoms other than the suggestive eruption. Rarely. joint-pains and 
swellings, with general prostration. supervene. 'l'wo fatal cases have 
been reported-one 1 that of a healthy boy five years old, the result of an 
injection of Behring's fresh serum as a pre\·entive, dying within he 
minutes; the other occurred in Berlin .2 

For establishing immunity in subjects exposed to infection the injec
tion of 60 units (l cubic centimeter of the No. I. serum) affords pro
tection. In order to arrest the development of the discal'le durinrr the 
period of incubation 100 units (1 cubic centimeter of ~ ... o. JI. seru~) is 
probably su!licicnt. 

A h~rge number of preparations are on the market, many of which 
are good, yet great caution must be exercised in their selection. 

'l'be use rind value of antitoxin in private pmctice arc best shown in 
1 Joun:-al of the American Aledicai. ilssocialion, April 4, 1896. 
'J1ledW1l Neu·t1, April 18, 1896. 
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the following summary of the report of the American Pediatric Society's 
fovestigation of the subject: 

1. 'l1he report includes returns from 615 physicians. Of this uumber 
more than 600 have pronounced themselves as strongly in favor of the 
serum-treatment, the great majority being enthusiastic in their advo-
cacy. · 

2. 'rhe cases inclu<lcd have been drawn from localities widely sepa
rated from each other, so that any peculiarity of local conditions to which 
the favorable reports might be ascribed must be excluded. 

3. The report includes the record of every case returned, except those 
in which the evidence of diphtheria was clearly questionable. It will 
be noted that doubtful cases that recovered lmvc been excluded, while 
doubtful cases that were fatal ha.ve been included . 

4. No ·new cases of suc!Jen death immediately after inject ion h:we 
been returned. 

5. rl1he number of cases injected reasonably early, and in which the 
serum a.ppcttre<l not to influence the progress of the disease, was but rn, 
these being made up of 9 cases of somewhat doubtful diagnosis, 4 cases 
of diphtheria. complicating measles, and 3 malignant cases in which the 
progress was so rapid that they had passed beyond any reasonable pros· 
pect of recovery before the serum was used. In 2 of these the serum 
was of uncertain strengli1 and of doubtful value. 

6. The number of cases in which the patients appeared to b:we been 
made worse by serum was 3, and among these there is only 1 case in 
which the result may be fairly attributed to the injection . 

7. 'l111e general mortality in the 5794 cases reported was 12.3 per 
cent., and, excluding all cases moribund at the time of the injection or 
dying within twenty.fou1: hours, it was 8.8 per cent. 

8. rl1bc most st riking improvement was seen in cases that were injected 
during the first three days. Of 4120 such cases the mortality was 7.3 
pc1~ cent., a.ml, exclu<ling cases moribund at the time of the inject ion or 
dymg within twe~ty·.four hours, it '~·a~ -1 .8 per cent. 

D. 'l'be mortalit.v m 1448 cases llljected on or after the fourth day 
was 27 per cent. 

10. 'fhe most convincing argument, and, to the min1ls of the com· 
mittce, an absolutely unanswerable one, in fa.vor of scrum-therapy is 
found in the results obtained in the 1256 laryngeal cases (membranous 
croup). In-one-half of these, inn. large proportion of which the symp· 
toms were severe, recovery took place without operation. Amona the 
533 in which intubation was performed the mortality was 2.5.9 per ~ent .. 
or less than half as great as has ever been reported by any other form of 
trca.tment. 

11. rl'he prop?rtion. ~f cases of broncho·pncumonia (.1.9 per cent.) is 
;:~~c:s~all, and in str1k111g contrast to results published from hospita l 

] 2. As against the t;,.o or three instances in which the scrnm is be· 
licvc<l to. luwc_ acted unfavor<tb~y. upo~ the heart mi~llt be cited a. large 
number Ill which there was a d1st111ct improvement Ill the heart's action 
after the serum was injected. 

13. ,!,here i8 very little, if any, evi<lence to show that nephritis was 
caused in any case by the injection of scrum. The number of cases of 



SEP1'ICEJIIA. 195 

genuine nephritis is rcma.rkably small, the deaths from that source num

ber~~~ ~,hte 1e5ffect of the scrum on the nervous system is less marke<l 
than upon any other part of the body; paralytic .scquclro being recorded 
in !).7 per cent. of the cases, .chc reports going .to. s~ow that the 
protection offered by the sernm 1s not great unless lllJCCt1ons arc made 
early. 

SEPTICEMIA. 

Definition.-A disease due to an introduction into the system of 
the products of putrefaction (sap remia.) or to a. microbic in,·asiOn of the 
blood and tissues (true septicemia), with or "ithout the presence of a 
local seat of infection. 

Pathology.-After death the body putrefies early. The macro
scopic ch:rnges in the viscera. are sometimes few and ofte_n wanting. The 
muscles present a brownish color-tin t. The pia mater 1s generally con
gested, and, together with the ncne-centc.rs, ma_v be the sea.t of ecchy
mo:;;es. The blood is dark(" tar-like"); its coagulability is diminished, 
and, microscopically, it shows :rn abundance of micrococci and bacilli. 
'l'be spleen is ~omewbat softened and its lymphoid clements more dis
tinct, and almost inrnriably cccb~·moses are found in the serous mem
branes, especially the pericardium and pf'ritoneum. 

In protracted septicemia. more marked alterations exist, and among 
them may be briefly enumerated the following: endoca.rdit is (rarely 
ulccra.tiYe); gastro-intestinal catarrh (of the duodenum and rectum in 
particular) with punctiform cxtrarnsatious; enlargement of the lym
phatics and spleen, with softening of the latter; cloudy swelling of the 
li\·er (rarely the so-call ed emphysema of the organ due to putrefaction); 
edema an1l catanhal inflammation of the uriniferous tubules; conges
tion1 sometimes ;issocia.ted with edema of the lungs; and inflamma.
tion of the pleura, pericardium, and peritoneum, with ecchymoses and 
trivial effusions.. 

)Jicroscopically, the intC'rnal organs show numerous small foci of in
flammation, some of "bich may be the seat of 11 coagulation-necrosis." 
l3actcria. arc found in abundance in various situations, such as the exu
dations, the capillaries of the inflammatory foci, and especially in the 
renal glomC'ruli. 

Etiology.-Bact.eriology.-Septieemi:i is due to micrococci 11bich 
Koch has shown to be considembly smaller than pus-cocci, though no 
one form of bacterium has been found constantly present to the exclu
sion of all others. Besser, as the result of ca.reful experiments, con
rlucles that septicemia is caused solely h.Y streptocotci, "hi le Roscnbach 
an1l others have found both staphy lococci and streptococci. Doubtless 
in many instances of human septicenlia the clinicitl manifestations arc 
due partly to bacterial poisoning and partly to septic intoxication with 
the poisons (ptornaius) developed by the organisms, and the ptomains 
probably kill the patient before the bacteria can propagate themselves 
throughout the system. Laboratory e.'<periments teach us tha.t in the 
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lower animals septicemia can be produced both by chemical poisons and 
by bacterial infection, and these two types are observed in human beings 
With reference to the bacterial form Warren 1 states: •· ""hcthcr this 
process is ca.used solely by the multiplication of bacteria., or is depend. 
eut in pa.rt upon the liberation of intensely powerful poiRons, or is due 
to some fcrmcnt·like substance capable of reproducing itself like the 
poison of the serpent, as are diphtheria and tetanus, much more ex. 
tensive studies upon th<' human subject will be necessary to ermble us 
to say.'' 

Modes of Infection and Introduction of the Poison into the .system.-(1) 
Wounds, either surgical or the result of injury, with which we have 
nothing further to do in this work. Since the days of rigid anti
septic precautions this mode of entrance is, comparatively speaking, 
uncommon. 

(2) Through the uterus, following labor, miscarriage, or abortion. 
Generally in these cases there are accompanying local changes, but in a. 
few the poison appears to pass the unguarded portals of the organ, while 
the l:~tter exhibits nothing abnormal. 

(3) The cases in which the poison gains entrance into the body 
without obvious wounds or ra.w surfaces are relatively more common. 
When the skin is quite natural, septic infection or intoxication can
not occur, bnt the slightest abrasion or cut, bed-sore, etc. may scn·e 
as a gate of admission. These slight lesions "may be almost com
pletely healed b,v the time the severe symptoms of the disease are 
developed" (Striirnpell). 

(4) Mucous membranes often admit the virus, being lel"s protective in 
nature than the skin. 'l1 he numerous bacteria-benign a.nd pathogenic 
-that- a.re constantly present in the intestinal canal ma.v also find in 
local lesions (as in typhoid fever, dysentery, etc.), or catarrha.I inflam
mation evcu, points of lodgement and cause a systemic infection. To 
this catC'gory belongs that form of septic infection which follows gonor
rhea. The so-ca ll c<l cases of "spontaneous septicemia" a.re also usu
ally occasioned by absorption from the mucous surfaces. 

Rheunmtic or septic manifestations often follow attacks of tonsillitis, 
and it is probable t~Hit the ton~ils arc more frequently points of en
trance for the orgamsm than has hitherto been supposc<l ( \\'~tde, Ban
natyne). 

(5) "Sepsis lntestinalis."-This special form of poisoning is causc<l 
by cann.ed meats, ice cream, sausages, :tnd cheese. Vaughan, to whom 
we are indebted for the first description of ''sepsis intestinalis," found 
in cheese a ptomain which he named tyrotoxi<:on, and which he regarded 
as the acti\'~ agent i? this group of pois?nin.g cases. The symptoms are 
due, accordmg to l11s statement, to po1sonmg by chemical substances, 
b.eing i~stanccs o~ iH1p1·emia: Lut it may yet be found that the intes
tinal m1cro-orgamsms play a more or less prominent part in the 
process . 
. (6) Ogston 2 recogn izes as one of the mildest f?rms of sapremia. the 

s1ck nc!'IS a.ml nause:.i _Produced by a bMl smell, which, he claims, is but 
a. ~tomain of putridity that may, under certain contingencies, produce 
serious symptoms. On the other band, person:.; who arc habitually ex-

1 Surgical Patliology and 1'/ierapeutics, p. 340. 1 Warren, loc. cit., p. 342. 
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posed to bad od.ors (workers in sew~rs, in ~he cliss.ecting-1:oom.1 etc.) ma.Y 
ac11uire a const<lcrablc degree of 1mmumty agamst potsomng of tlus 
sort. 'l'he fever in these cases correspou<ls in severity to the close of 
the poison. 

(7) Septicemia may be associated with or follow ostcomyclitis. 
Clinical History.-(1) Symptoms of Sapremia.-Thc fact that this 

form may occur without bacterial infection, either local or general, must 
be emphasized, but more frequently there will be either local infection or 
putrefactive changes, with the production of a grave general condition 
due to the ab~orption of the poisonous chemica l products. In certain 
other acute infectious <liscases (dipht lieria, tetanus, typhoid fever, ery
sipelas, etc.) the general symptoms a.re si milarly engendered. Perhaps 
the most tspical ex:unples of sapremia. seen by the phy1'1-ician arc those 
due to tyrotoxicon and to the unaccustomed inhalati on of foul odors. 
At the beginning a. chi ll may occur, but this is more generall)' wanting. 
In "sepsi~ inteiJti11alis" marked local symptoms may initiate the attack, 
as nausea, \"Omiting. coli cky pains, diarrhea. etc., and in all forms there 
is fe,·er, the temperatui-e often rising rapidly to 101° or 103° F. (38.3°-
39..J-0 C.) and sometimes higher. Prostration and anemia, particularly 
the latter, may be prominent symptoms. Microscopic examination of 
the blood gener:ill)' shows lcukocytosis, and always a marked reduction 
in the number of rc<l corpuscles. 

Sapremia following childbirth is a most typical sub-\"aricty, and, 
apart from the special history, the symptoms a.re much the same as those 
abo\·e detailed. It is the form most amenable to treatment, the removal 
of the cause being followed by a rapid disappearance of aJl alarming 
symptoms. 

(~) Symptoms of True Septicemia.-There is an incubation-period which 
is of variable <lura.tion, though usually averaging several d;tys. The 
onset is more grndual than in the previous variety, and is rarely m:nkcd 
b.Y a chill. Accession of fever following surgical procedures, \\ ith head· 
ache, anorexia, prostration, sometimes \"Omiting and diarrhea, and cspc
ciall.v dulness occasionally amounting to mil<l stupor, announce the 
affection: these symptoms should also excite suspicion in the absence 
of obvious causa l factors. '!'hey become intensified, and now the attack 
ma.v closely simulate certai n other infectious diseases (typhoid fc\'Cr, 
acute miliary tuberculosis. ulcerative endocarditis, etc.), the clinical 
picture as outlined presenting nothing characteristic. 'J1here arc, how
ever, more or less distinctive features, which will be considered ~eriatim. 

(a) The Fever.-This is usually of tbe continued t)'pe, and teuds to 
increase in degree, fatal cases often terminating in hypcrpyrexia. At 
the beginning the temperature may rise quite rapidly, an<l in some cases 
it may even be subnormal. Deep morning remi!'sions may be observed. 

{b) The Circulatory System.-Th e pulse is frequent, and near tbc end 
becomes vcr,v weak. In subacute cases characteristic lesions (endocar
ditis in particular) ma.y develop, but are difficult of recognition, since 
they do not, as a rul e1 g ive rise to audible murmurs or other physical 
signs. In other insta.nccs soft murmurs may be heard, hut it is indeed 
hard to discriminate these from functional sounds. :Moderate lcukocy
tosis is sometimes obsen·ed. and the presence of micrococci in the blood 
during life has been <lemonstratc<l. 
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(c) Gastro-intestinal System.-Thc spleen may bcc?me percept.ibly 
enlarged, an<l gastro-cntcritis is usually prc:scnt, either 1~1 an acute fo:m 
with vomiting an<l frequent serous discharges or more often merely with 
a diarrhea of moderate intensity (septic diarrhea). . . 

(d) Cutaneous Symptoms.-Punctiform hemor~·hagcs mto the skm ~re 
of prime importance in the diagnosis. Occas1ona.~ly more extensive 
ecchymoses appear, scarlatina! eruptions also showing thcmselvcR, but 
these are less characteristic. Among rare appearances herpes, roseola. 
edematous inflammations, and faint jaundice (affecti ng the ski n au<l 
co njunctivre) ma.y be observed. The icterus is probably duo to disintc
gra.t ion of the red blood-corpuscles in the liver. 

(e) Renal Symptoms.-The lesions constitute the so-call ed '.' scphc 
nephriti s," the urine often cont:tining a fair amount of albumm, epi
thelium , tube-casts, and red and white corpuscles. 

D iagnosis.-(") Sapremia can be distinguished by the history, the 
imm ed iate appearance of the symptoms, their character , and by the 
prompt effect of the removal of the exciting cause. rrhe diagnosis often 
requires a most careful search for the known etiologic factors, though 
even without the latter we can sometimes arri \'e at a correct conclusion 
by a careful process of exclusion. 

(b) True Sept icemia.-Here the existence of an incubation per iod, the 
contiuecl fever, mental apathy, faint jaundice, splenic enlargement, 
and the characteristics of septic nephritis, all combine to form a well
defin cd group of symptoms. A careful blood-examination should be 
made for micrococci, etc., and culture.'3 should be undertaken in spon
taneous septicemia and associated forms (e.g. septieo-pyemia.). 'L'he 
surgeon should look to the condition of the wound if oue is present. 

Course and Prognos is.-Tbe course may be brief, virulent at
tacks sometimes terminating fatally within forty-eight hours, this being 
espccia.lly true of sapremia when the dose of the poison is l:irge. 'l'he 
gravity of the case in the latter form is in direct proportion to the 
amount of virus that enters the system, tLc outlook being good when 
the cause is removable. On the other hand, in true septicemia this 
avails nothing, the progression tending steadily to the end. The 
mildest types may, in rare instances, reach a favorable end, but the 
effects are not dependent upon the dose, and the minutest quantity may 
lead to specific results in their full est intensity. It must not be for
gotten that septicemia. may pursue a chronic course in which the symp
toms are milder, though the termination is very generally unfavorn.ble, 
as in the acute variety. 

Treatment.-Of first importance is the removal of the cause when
e\·er practicable, this part of the treatment often falling within the 
domai n ?f surgery. '11he physician must su pport the patient's strength 
by a SUJtablc di etary and by the judicious use of cardiac st imulants; 
th e former should consist mainly of liquids (milk, egg-white, meat-juice, 
etc. ), an<l the latter of alcoholics, together with stryc lrni11 and am
monia. Of medicines, internal antiseptics (mercuric chlorid, crcasote, 
etc.) richly deserve a. trial, thou~h striking resu lts h:we not been 
obtained from their employment. 'l'h e fever call s for a ntipyretics, such 
as quinin , phenacetin, a.cetanilid, together with hydrotbt:'mpy. Ca rdiac 
depressants, as acetanilid and phenacetin, should not be resorted to, 
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however, when great cardiac astbenia exists. '11
0 meet the renal condi

tion the free use of water, together with the least irritating of the diu
retics, is to be a.<l,·iscd and encouraged. The other internal organs 
should also receive careful attention. 

PYEMIA. 

Definition.-A disease of the blood invariably associated with sup
puration, an<l due to an absorption of pyogenic organisms. 

Pathology.-The cadaver does not undergo putrefaction as early as 
in septicemia. Briefly considered, the pathologic lesions that fall within 
the physician's province arrange themselves under the following heads: 

(1) Thrombosis and Embolism.-At first the veins leading to and from 
the scat of the local changes from which pyemia arises contain thrombi 
which may soften into a puriform material. Thrombi are also found 
frequently in the lungs, a circulating embolus first finding lodgement in 
the pulmonary artery and its branches; they may be present in the 
liver, kidneys, spleen, cortical substance of the brain, and in other 
localities. 

(2) Abscesses.-These so-called metastatic abscesses are set up by 
septic emboli or result from the thrombi (chiefly pulmonary and portal), 
and are found in the various internal organs, mainly, perhaps, in the 
lungs, liver, spleen, and kidneys. They are not large, but may coalesce 
and form cavities of the size of an apple. ~l1he kidneys n.re the chief 
organs of elimination in this disease, and hence it happens that numer
ous clumps of micrococci, producing milia.ry abscesses, arc frequently 
seen in the regions of the Malpighian bodies. Infarction may be ob
served also. There a.re many other, though rarer, sea.ts of abscesses, as 
the muscles, submucous and subcutaneous tissues, bones, the parotid 
gland, bra.in (cortical portion), ovaries, and testicles. 

(3) Lesions of the Skin and of Mucous and Serous Membranes.-At 
the post-mortem exam ination hemorrhagic extravasations and pustules 
are often visible in the skin. The mucous membrane of the alimentary 
tract is rarely affected, differing in this point from septicemia. though 
occasionally ulcers may lie noted, and most commonly in the stomach 
near the pyloric orifice (in puerperal cases) an<l in the large bowel. Prob
ably they are always secondar.v to the submucous miliary abscesses. The 
serous membranes (pleura, pericardium, meninges of the brain, synovial 
membranes) ma.y be the seat of purulent inflammation an<l of hemor
rhagic extravasations. 

(4) Ca.rdiac Lesions.-Ulcerative endocarclitis forms the chief morbid 
lesion. It begins in the form of small nodular vegetations upon the 
valves (most frequently the mitral), which disintegrate and leave ulcers 
behind (vide Ulcerative Endocarditis). 

Etiology.-Ba.cteriology.-Experim Cntal inve8tigations have shown 
conclusively that the organisms usually responsible for this condition a.re 
the staphylococcus and the streptococcus. Whether the former or the 
latter be the agent of infection in the given case depends chiefly 
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upon the condition of the tissues at the starting-point, {'Specially with 
reference to the character of the local <lcfcnsi,·c processes: also. though 
to a Jcsser extent, the degree of virulence of the micrococci. 

Other important pyogcnic micro-organisms are the gonococcus. pneu
mococcus, bacillus pyocyaneus, bacterium coli communis1 bacillus tetra-
genus, and many of the specific micro-organisms. . 

Paths of Infection of the Body.-(a) Almost always the entrance is by 
the blood-vessels, the ::.pecial rn.rieties of micrococci that cause pycmia. 
reaching the veins and producing th rombo-pblebitis. Less frequently they 
reach the arteries a.n<l produce thrombo-artc r itis. :F rom the former con
dition cmbol i may be d issemin:Lted th roughout the system, while from 
the latter the cmboli are a.l'l'ested in the neighbori ng cap illari es to which 
the tributaries of the vessel lead. Micrococci indcpen<lcntly of emboli 
may be fou nd wa.ndcr ing in the blood·strea.m. 

(b) Another path of entrance is the lymplwtic system, but here the 
cocci meet with greater forces opposing their attempts to spread than 
in the blood.vessels, and hence it is a much rarer mo<le of propaga· 
tion. 

(c) In spontaneou,s pyemia, in which there is no wound to act as a 
point of' departure, we must presuppose the existence of either a. tri\·ial 
lesion, as in 11 spontaneous septicemia.," or an area. of lessened resistance. 
The hitter may be produced by inflammation, by a contusion, and in 
other ways, and all that seems necessary is a lowering of the tone of 
the general Sj'Stem ( Warren). I am certain that ulcera.tive endocarditis 
is not frequently the starting-point, but is usually secondary to foci of 
in fl ammation elsew here, as claimed by Osler. 'l'he appendix is often 
the pr imary or original focus in th is category of cases, micrococci local
izing themselves here in consequence of a preceding disturbance of the 
ci rculation or catar rhal inflammation . I recollect one case in whi ch no 
origi nal abscess was fou nd at the post-mor tem. 

Predisposing Causes.-(a) Epidemic I 11jluence. - It has been proved 
by abunda nt experience t lrnt certain seasons are character ized by epi
dem ic outbreaks of the disease. 

(b) Cases have sometimes been noticeably more frequent in the early 
months of the year (February and ~larch) than in other seasons. 

(c) Age and Sex.-~fales are more frequently affected than females, 
and most cases occur about the middle period of 1ife or at the iime of 
grcatc~t danger from traumatism. 

Clinical His t o r y.-Incubat ion .- The disease sets in from a week 
to ten tht,YS after the reception of the wound or even earlier, and always 
de\'elops secon<htri ly to suppuration somewhere in the body. 

A most conspicuous symptom. and usually the fir~t. is the chill : it 
may, however, be preceded for a variable time by fever of a continued 
or intermittent type. The fever of pyemia is of the suppurative type. 
l)rofoun<l prostration develops early; the skin presents an icteroid 

~!~Et~1~ :~:11~~~; 'F1~ ~i~s,;:o~~n~~:~~;~ o?'~~t~~~~g~l·~;,e~~~11:.~~~' o~l~~r a~~g~~! 
~a.y develop 111 so1~c cases, while 111 others the whole clinical picture 
1s colored by the il l-defined character~ of' ulcC'rath'e endocar<litis. 

(a) The Chill.-Th is ma.y be mi ld, though oftener it is quite severe. 
It is repeated at somewbat irregular inten·als, and rarely it may rC'cur 
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sm·rrnl times on the same day. Chills are most a.pt to occur during the 
da.ytime. 

'(b) The J'ever .- A ra.pid rise of tempera.tu re accompanie the chill. 
'rl1e fcrnr-cunc is of the irregularly intermittent or profoundly remit-

~~~~ ~:Pjc~I~:din~:1~~~~~i~n1~s P~::!;d~~:~;,~:.fti~~i~~1ts~~1~;a~~ae~~ '~~·it~~1\~~s~ 
two-hour record should be kept. The temperature rarely falls to the 
normal ]eye); it mav do so, howe,·er, and remain then· for one or two 
davs. To explain t'bc peculiarities of the cun·e in this disease we need 
on'iy recall the great Yaricty of pathologic processes before noted. 
\ Yith the sharp fall of temperature sweating occurs, :rncl leaves tl1e 
patient more or less exhausted, though only tempora rily so as a rule. 

(c) Respiratory System.-Symptorns referable to the organs of respi
ration appear early. The pulmonary abscesses arc usuall~~l latent, but 
may gi\·e rise to dyspnca, cough 1 and occasionally a purulent expectora
tion. Pain is present if they arc superficially located. and under such 
circumstances the physical signs of ca\'ity or of pleural effusion may be 
notc<l. The signs of pneumonia at one or Doth bases may also develop, 
the expectoration now becoming rusty . 

(d) Splenic and Hepat ic Symptoms.-Thc foci of suppuration in the 
liver arc difficu lt of recognit ion unless they become large as the result 
of coa lescence and are superficially located (sec article ll cpatic Abscess). 
Splenic infarction may also be safely diagnosed if there are pain and 
great tenderness (due to localized peritonitis) in the left h~'pochondrium, 
with progressive enlargement of the organ. In one case I detected 
distinctly crcpitant sounds over the site of the spleen during life. 

(e) Cardio-vascular Symptoms.-The pulse at first is accelerated, but 
moderately full and regular; later it becomes exceedingly rapid and 
feeble. Frequently cases in which ulcerative endocarditis develops arc 
apparently of spontaneous origin . (For a discussion of this grave con
dition the reader is referred to the description of enclocarditis in the sec
tion on Diseases of the H eart.) Among the blood-appearances during 
life are lcukocytosis and a rather marked reduction in the red corpus
cles, with moderate poikilocytosis. The blood-plaques are increased. 

(.f) Cutaneous Symptoms.-Tbe most prominent is a mild yet decided 
grade of jaundice, that is probably hepa.togenous in nature. Swenting 
has already been all uded to as a troublesome symptom, between the 
febrile paroxysms as well as immediately after. 'r he sk in finall .v 
shrinks from emaciation. Skin-eruptions a.re common, and part icularly 
in the form of erythema, purpura, and pustules, and the general surface 
is often decidedly ltyperest/u>tic. 

(g) Genito-urinary Symptoms.-The urine is concentrated and ura.tes 
arc copiously deposited. There is albuminuria. which may be clue> to 
the pathologic changes or may be, to some extent at least, ascribable to 
the febrile movement. The microscope difl.closes the presence of tubc
cast!'l, micrococci. pus- and (more rarely) blood-corpuscles. Albumose 
has been found in the urine. 

(11) Nervous Symptoms.-T hc mind generally remains unc louded un
til an arh•a.nced stage is reached; then delirium set~ in. and is followed 
by a. t<'rminal coma. 'fhis order of clinical events is not observed when 
nlctastatic purulent meningitis exists, the symptoms of which (hemi-
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plegia, strabismus, ptosis, deafness, etc.) may appear at any period of 
the disease. 

(i) Symptoms may be presented by the joints and b.ones. ;)Ie.tastatic 
arthritis, mmally suppurativc. is a n?t unusual concom1ta.nt, and m some 
cases it is combined with similar mrnh·ement of the long bones. In
deed, a,n acute ostcomyelitis may be the only ascertainable source of the 
pyemia. 

Differential Diagnosis.-The disease is often confounded with malarial 
intermittent fever, the distinctive features of which have been gi,'en 
under the differential diagnosis of the J~t~er disease, but a diagnosis 
may always be made from the effect .of qu1n1.n u~on the fever: A few 
points of contrast, by means of which septicenua and pyencta may be 
differentiated, are tabulated below: 

P\'EMIA. 

Always associated wilh suppuration. 

:\fultiple chi ll s. 
Irregu larly intermittent fever~urve. 
Profuse sweats accompanying febrile 

attacks. 
Raf1id emaciation and profound prostra-

bon. 
Nervous symptoms usually come 

late. 
Hyperesthes in. 
Slight jaundice. 
.\Ietastatic o.bi;cesses. 

SEPTICElfU. 

Suppuration may be absent1 but there 
may be a. sloughing wound. 

A single chill. 
Continued type of curve. 
Absent. 

Less marked. 

Earlier. 

Absent. 
Less marked (,·ery faint). 
Absent . 

Prognosis.-Pyem ia may kill after an illness lasting but a few 
days. On the other hand, it may become more or less protracted, so 
that a chronic form bas been distinguished. In this variety the symp
toms are milder in character, and the tendency to the formation of 
metastatic abscesses is not as great in the acute form. Hence, while the 
prognosis is on the whole very bad, not a few of the more chronic cases 
terminate in recovery. 

Treatment.-So far as the physician's province extends, the treat· 
ment is identical with that of septicemia. His efforts must be directed 
toward assiduously mai.nta,ining t~e vi~al powers. For the sweating the 
best agents are aromatic sulphunc acid and atropin; the latter may be 
given with agaricin (atropin, gr. rto-0.0005; agaricin, gr. t to :}--
0.008 to 0.010), at bedtime. Prompt surgical interference must be re
sorted to, not ~nly with . a view to asepsis of the primary wound, but 
also to evacuatmg the pnmary and all secondary foci of suppuration. 

ACUTE ARTICULAR RHEUMATISM. 
(Rheumatir. Fever. ) 

Definition.-An acute febrile disease, the exact nature of which is 
unknown, though it is probab ly infectious. The chief local rnanifesta· 
tion is a multiple arthritis, and its.chief complications are cardiac (endo· 
and pericarditis). llueter first advanced the germ-theory to account for 
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the disease, and, although the speci6c causal agent has not as yet been 
discovered, this view is the only one that offers a satis.factory explana
tion for the production of the lesions, the acute onset, the clini cal 
course, and the complica.t ious of the disease. Rheumatic fe,·cr is sub
ject to, and app:trently obeys, the laws of infectious maladies in general, 
and the fret1ucnt invoh•ement of the joints in many diseases belonging to 
this class may properly be regarded as supporting this theory. 'J'he 
disease is, in numerous localities, endemic, and at times also ep id emic; 
but, on the other hand, in not a few regions (especially European) is 
practically unknow n-e. g. England, Belgium, and Russia. S trlimpell 
points out the fact that in Leipsic, where articular rh cumnti e.m is one of 
the most frequent of ttcute diseases, it has been observed for years that 
at certain times there are only a fow cases, while at others there is a 

stri~i~fh~l~;;:~~l'~~e :i~~:~=r~loes not show peculiar lesions, and, al
though th~ j oints are the chief seats of invasion, st ill in ma~y instances, 
and even m aggravated cases, the changes presented are slight or alto
gether waoting. C sually the synovial membranes of the affected joints 
arc inj ected and swoll en, and their surfaces may be more or less coated 
with fibrin. The effu sion is mainly serous, but contains fibrin and often 
leukocytes, and occupies the joints. A similar exudate infiltrates the 
periarticular tissues. 'l1he tendinous sheath~ may also be inflam ed; 
the cartilages in protracted cases may become eroded; and rarely a. 
purulent ex udate may be seen. 

Fatal cases, except when death is due to hyperpyrexia, usually show 
the changes peculiar to endocarditis, pericarditis, or myocarditis, and 
less frel1uently those of pneumonia or pleurisy. The fibrin-factors of 
the blood arc augmented. 

Etiology.-Bacteriology.-Maragliano 1 has found in the blood of 
typical cases of acute articular r11 eumatism two micro-organisms-one 
resembling a baci llus and non-pathogenic, while the other is a micro
coccus and (he thinks) th e special infective agent of the disease. 'J'his 
organism resembles the staphy lococcus aureus, but it is only half its 
diameter (0.511), and is massed in groups of six to ten. It is motil e, is 
stained easily by anilin dyes, and is readily culti vated on gelatin. It 
develops at the usual temperatures, and especially at or about 98° F. 
(36..1° C.). l'pon injection into rabbits the symptoms of acute articu
lar rheumatism (polyarthritis, endocarditis, pericarditis, etc.) were re
produced. Guttmann, Collin, and Sahli have found the staphylococcus 
in the articular exudate of patients suffering from compli cated or recur
rent cases of acute arti cular rh eumatism , and Sahli is inclined to include 
the disease in the group ca.used by this organism . Netter, however, has 
found the st reptococcus, aucl Lang a peculiar bacillus. Ringer has no
ticed a relation between the number of pathogenic bacteria in the urine 
an<l the severity of the symptoms in cases of acute rh eumatism; but 
Chvostek has not been able to confirm this result. A number of cases 
have bean reported in which there is some evidence of' direct contaf!:ion. 

Predisposing Causes.-(1) An i1{fet.·tive lesion (septic wound, attncks 
of angina., etc.) tlnLt has precedet.l foi· some time the n.ppearance of the 
pain and articuhtr manifestations may often be found, and this may be 

1 Gaz. degli Ospedale e delle Cli11., June 20, 1806. 
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concci\'C<l to form a portal of entry for micro·organisms (Racaze). 'l1he 
freq uency with "hich an at~ack of tonsillitis precedes the l~cvclopm~nt 
of acute articular rheumatism almost indicates a patholog1cal relation 
between the t\IO diseases (Cheadle. Watle, Gerhardt). UJ .Season•.
The months of February, ~Jareb, and April furnish the la rgest percent. 
age of' cases, though the disease is also quite prevalent in ~IJC remaining 
cold months; on the other hand, the disease ma.y somct11ncs be espe· 
cially frequ ent in summer. (3) "Catching cold" was formerly classed 
among exciting causes, but whil ~ this affectio~ often follows ?xposure to 
abrupt changes of temperature, 1t merely predisposes LO the <l1sease. (-!) 
G'limflte.-' l'bo disease is most prm'alcnt in temperate latitudes, being 
rare both in the cold antl tropical zones. (5) Occupation is of primary 
im portance, cspcciall,v if it entail oft-repeated or prolonged ex posurf' to 
the inAucnco of' wet iintl cold or to severe changes of temperature. J lence 
those who follow certain avocations are atta.ckcd wjth g reat relative fre
quency- e. ,q. coa.cbmen, laborers, sailors, and servant-gi rls. (6) Age.
Primary attacks arc most common from fifteen to thirty-6\'e yea.rs of 
age. Out of 655 cases, 80 per cent. occurred between the twentieth and 
fortieth years (Whipham). Cases a.re also rather num erous between ten 
a.nd fifteen years, and I have met with 4 undC' r the former age. Suck
lings rarely suffe r. (7) 8ex.-Acutc articular rh eumati sm is somewLat 
more common in men than in women, and possibly owing to th e fact 
that the form er sex more often follows predisposing occupations. (8) 
llereditary in.flueuce can be traced in many families, and if chorea, l'C· 

current tonsillitis, and chronic heart-disease are accepted as evidences 
of the rheumatic diathesis. it unquestionably plays a very important 
role. (9) Conditions of ill health, particularly digestive and hepatic 
disturbances, seem to exert a slight though decisive effect. (10) Chronic 
endocm·ditis renders its victims very prone to attacks of a.cute articular 
rheuma.tism, and some co ntend that the two di seases are et iologically 
one and th e same. 

An a.tt:tck of acute articular rheumatism is not protective in charac
ter1 and rather renders th e individual more susceptibl e than before. In 
this respect the di sease resembles certain other infectious diseases (pneu
monia, erys ipelas, etc.). 

Clinical History.-Of the incubation period nothing is known, 
though prodromata, both local and general, may be observed. 'fhere 
may be ma.laisc1 slight fever, angina, laryngitis, etc. 1 and last from a few 
hours to a day or two. The invasion is usually abrnpt, with fever and 
sy novitis, affecting one or oftener several joints, and a chil1 or a series 
of chilly SC'nsations may accompany or precede the rise of temperature. 
The in"oked joints are tender. often red and swollen, and exhibit the 
Jocal signs of a rapidly developed inflammation. Pain is a. most promi
nent symptom. Th e medi um-sized or larger joints (kn ee, ankle, and 
wrist) a.re fir :-;t involved, and especially those of the inferi or extremities; 
next. the shoulder- , e~bow-? and hip-J oi nts; and lastly the fin gers, toes, 
and mtencrtebra.l a.rtic11la,t1ons. Quite unusual articulations may become 
implicated (vide infra). One of the chief peculia,ri tics of the d isease is 
in the fo ct lhat the j oints that arc affecte<l arc not all the seat of ana
tomic chanµ:es Rim11l ti1neously. but tha.t th e process migrates from one 
joint to :mother from da.y to day, an<l often crosses from one side of the 



ACL'1'E .IR1'ICUL.1R RJ-IEU.lillTISM. 205 

body to the other. Sometimes this occurs at longer intervals. Hence 
the number of joints invoh·cd at one and the same time ma.y be either 
few or many. 

In cases of a\•eragc severity the general feature arc subordinate to 
the local s_ymptoms. The fever is usually moderate, the tcu~pcrature 
not exceedmg 103° F. (39.4° C.), and the temperaturc-cun·c 1s of the 
irre<Tularly remittent type, corresponding in severity with the joint
s,·m})tOIUJo:. Deforvescence is by lysis. 'l'lie skin is bathed in a copi
o-us perspiration which is not dependent upon a previous fall of temper
ature. Nervous symptoms are rarely observed. 

Tbe general cour~c of the disease exh ibits wide vari<ttions, both as 
to the duration and intensity of the symptoms. It may not outlast 
several da.ys, appearing with mild symptoms; on tl1c other hand. cases 
sometimes persist for six to eight weeks. The httter instanccs1 and 
e\'en typical cases, tt~·e apt to show brief periods of marked improYe
ment, alternating with equally marked exacerbations of some\\ hat 

~~~1?te 1~~~~·~~i1?~;nn~a~~~ ~~c~-\~~~~~ '~~t~i~·~p!~:~te~r~i1~~~t~i~~~1f~·~:e 1 ~1~ 
which the features are of mild character. As will be seen hereafter, 
the disease frequently manifosts complications. especially cardiac. 

Leading Symptoms and Complications in Detail.-(1) Joints and Sur
rounding Structures.-As I ha,·e stated, pain is much complained of, 
and is greatly augmented by motion and by pressure of any sort. It 
may be out of all proportion to the degree of the anatomic changes. 
The joints affected arc generally swollen (most markedly in the kuees), 
and the swelling is due partly to effusion into the joint and parLly to 
inflammatory edf'ma of the pcriarticular structures. '1111 c sheatl1s of _th_e 
tendons, the bursa~, and often the adjacent muscles and fascia:! cxh1b1t 
infla.mmatory changes; hence it is usual to see an extension of the s"ell
ing for a, \'ariable distance from the joint, the backs of the hands often 
showing this to a. marked extent. 'l'he skin may present a pink or rose
colorecl blush, often limited to circumscribed areas or taking the form 
of streaks. 

In even mild cases there arc u~ually two1 three, or more joints in
vo lved, though it often happens that one bears the brunt of the disease, 
little complaint being made of others less severely implicated. Hence 
it should be a ~olden rule to examine carefully all the joints at each 
visit. lnYoh-ement of a single articulation (monarlieular rl1eumatism) 
does sometimes occur, but the diagnosis of these cases offers great difli
culties. On the other hand, an existing pol~·articular rheumatism may 
become centered in a. single joint and there linger with great obstinacy. 

In severe cases numerous joints may be i11vadecl1 with an i1H'olve-

::~~o~~l~~fc~~~~~rtf!u1~~0 1~~.rupWns;:;. ~~c~~ecii~:;;n~~a~~~ ri~~~ ap~~~i~~~ 
assumes a dorsal decubitus, and seeks to relieve bis excruciating pain 
by holding his limbs in a sem iflexed position and absolutely motionless. 
If now an at.tempt be made to change his posture, he complains pit
eously of dartmg pains in the affected joints. 'l'hefugacity of rheumatic 
arthritis has already been alluded to. 

Th e inHammation, however intense, may quickly subside in one joint, 
while at the same time an acute disturbance appears in another. r'"su-
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ally resolution is complete, no trace being left of former inflammation, 
though the disease may recur in the joints primarily im·olvc<l. Su~pu
ratirn arthritis may supenenc, though rarely, and its occurrence pomts 
indisputably to mixed infection. This compli cation may 1ca<l to anky
losis-a sequcla which does not belong to pure rheumatism. 

(2) The Cardio-vascular Symptoms.-'l'he pulse is quickened to 100 
beats per minute or over, but is soft and full, an<l when cardiac or other 
complications arise it shows special characteristics which are described 
in appropriate sections of this work. In rare inst:rnces it is very rapid, 
feeble, and irregular, apart from the influence of tl~e Cftrd iac involve
ment. The results of a ca.rcf'ul blood-count show a high grade of symp
tomatic anemia., which may develop with marvellous sudden ness. Leu
kocytosis is a.lso present. 

Great importance attaches to the cardiac affections that so freq uently 
complicate this disease. They may arise in any cas~, even the mildest, 
or at any stage of the disease, and hence the conscientious physician 
cannot afford to neglect the matter of closely and regularly examining 
the heart. It must be recollected that the symptows announcing the 
development of carclia.c Uiscase are neither constant nor characteristic. 
At first we may note an increase in the febrile movement, more or l e~s 
palpitation, sometimes dyspnea, and precordia.1 pains, which often do not 
amount to more than a sense of soreness. There may also be attacks 
of angina pectoris of apparently purely nervous origin (Striimpell). 

(a) The most frequent cardiac complication i~ acute endoearditis, 
which is present in 2.5 to 30 per cent. of the cases. W e arc, however, 
sadly in need of reliable statistics upon this point. It usually takes the 

;~;~~af ~~~li::~.l c ~:1~:·t~~~st~~hc1~c!~~~Glii~~'i:.~~~/:;c!~ ~~~~11f1:;ls~~;1i~ym~:~ 
mur, it is hard indeed to eliminate the function:tl murmurs that may 
also develop in the course of this disease. Unless combined with the 
symptoms deta il ed above, the presence of a blowing systolic murmur 
does not afford trustworthy evidence of the existence of a.cute endo
carclitis. Whil e it rarely endangers life and may leave no trace, in the 
majori~y of instances tLc acute endocarditis does not undergo complete 
resolut1on, but leads to sclerotic changes and terminates in incurable 
chronic vah•ular disease. 

(b) Next in the order of frequency is pericarclitis, which may 
or _ma.y not be c?mb incd with the former . Its nature may be serO
fibrmous or plastic (less frequently), and in chi ldren the exudate is 
so.m~timcs purulent; it is distinguished chiefly by its pathognomonic 
f1:1~tion-sot~nd, though a!so by other characteristic signs (vide Pericar
d1t1s. It 1s of gr:wcr import than endocarditis, so far as immediate 
dttnger to life i!-1 concerned,. though it rarely proves fatal. I have wit
nessed two instances in which endoca.r<litis preceded the arthritic mani
festations, and the same o_bscrva.tion has been made by others with 
reference to this complication as well as to pericarditis. 

(e) 1lfyoca.r<litis is often present to a slight extent in rheuma.tic endo
car<litis anc~ pcricar<litis "hen these occur independently of each other, 
~ut more ofte~1 ~nd to a more marked deg~·cc when cn~lo-perica.rditi s ex
H!.t~. 1!;ncc 1t 1s far less common than e1~ber cu~locarditis or pericar
<l1t1s. l l1 e changes and symptoms occasioned will be discussed under 



ACUTE ARTfCULAR RHEC',lDITISJf. 207 

U 'focarditis. In this connection it should be pointc<l out that the coll
d1lion weakens the cardiac walls and leads to dilatation of the 'entri
cles {usually the left). 

If we consider rheumatism an infectious malady, we can readily un
den:;taud why the local manifestations should appear not only at the dif
ferent articulations, but also in the cardiac structures, and, as we shall 
see, in other viscera. 

(3) The Skin.-Hhemn:uism produces copious perspiration. The 
sweat emits a sour odor and giYes at first an acid reaction, though 
later it may be neutral, and rarely alkaline. The temperature-curve in 
most cases is not materially influenced by the sweats. Occasionall~· the 
drops in temperature and the free sweats are conturrcnt, but the latter 
symptom i~ apt to persis~ despite .the oscillations in tbe temp~rature. 
Sudamina. appear, often tn extens1Ye crops. Among other skm-erup
tions less frequently observed arc forms of er)·thema. (espcci:tl ly B. 
noclusmm) and urticaria, which latter ma:; be associated with purpura. 
(urtirnria luunorrlwgiea). '!he association of the hitter condition with 
po1yarthritis is known as peliusix rlteumatica. though, according to some 
writers. this is not rheumatic in nature. Cutaneous ecchvmoscs, and 
even exten~i\·e hemorrhages into the skin and from the ml1cous mem
branes-a general hemorrhagic diathesis-may also be encountered. 

i'~'ubt•utaneous Rltnw1atic ... Yodules. - In 1881. Barlow and Warner 
called attention to the fact that during and after acute articular rheu
mati~m, particularly in children and young adults, small subcutaneous 
no<lo~ities attached to the tendous and fascia~ may in exceptional in
stances be observed. These nodules are rather firm, ~omcwhat mo,·a
ble. and u uall)· painless 'l'he skin o,·er them is simply elevated, with 
no traces of inflammatory action. They are most frequently found at 
certain points of election (fingers, wrists, edge of the patella, malleoli, 
and o\'·er the back of the elbow), though also seen less frcquentl_y else
where; the.r ma:· disappear, and after a. brief intcrrnl reappear. On 
micro~copic e.xamination it is seen that round and spindle-shaped cells 
enter into their composition. I met with one case of the sort which 
occurred in a male aged forty-two years, in which acute articular rheu
mati~m was also complicated with endo-pcricarditis and pneumonia. 
:\lo:-<t of the nodo ities were of the size of a bitter almond, a few being 
eYen larger, and the crop was extensi,·e. The case pro,·ed fatal. 

(4) The Fever.-The fact that the fc•er fluctuates materially in this 
affection has already been noted. It remain~ to be pointcfl out that if 
suppuration occur as a. complication, the fever may be of the hectic 
rnriet:·: al!\o that rarely hyperpyrexia is suddenly dc,·eloped, and 
with it marked cerebral symptoms (restlessness. delirium, and sometimes 
connd . .;;ions. finally merging into stupor) are u!'ually, though not neccs
:-arily. associated. 'l'his serious condition usually develops after several 
Ja.rs of illness. Delirium may be present from the time of onset, 
thou,!?h more often it comes on either shortly before or after the ncute 
de\·elopment of the hyperpyrexia.. 'l1he pulse becomes excessively rapid 
ancl feeble and physical prostration extreme. The temperature ma.y rise 
rnpidly with slight interruptions until it touches 108° or 100° F. (42.7° 
C.), an1l as the fe,·er reaches its maximum death usually emmes. 'l'he 
temperature may continue to rise after death. The ca.use of ''hyper-
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pyrctic rheumatism " is not definitely known. It bas been claimed that 
the intemperate arc most apt to be attacked, but this belief is not cor
roborated by many clin icians. In a case of m.v own. however, of acute 
articular rheumatism. in which pericarditis with hypcrpyrexia occurred, 
the patient was an ·· a.lcoholic." It is reasonably certain that the symp
toms are due to an intense infection, with concentration of the poison 
upon the ncn·c-, and especial1 y upon the thermal, centers. 

(5) The Muscular and Nervous Symptoms.-It has been stated that 
the adjacent muscles and fascire may exh ibit inAammatory change~. 
They may also show more or less swelling, and are often very tender to 
the touch, while in long-continued cases mu scular atrophy ensues. 11

he 
cause of this change is not clear, but the most likely view is that it re
sults not so much from disuse of the muscles (the old thcor.v) 1 as from 
some trophic disturbance due either to the arthritis, or peripheral neur
itis, or, to some extent at least, from extension of the rheumatic inflam
mation from the nearest articulation. Other theories have been advanced, 
but are scarcely tenable. 

Mention haS been made of the grave nenous symptoms that a1~c at
tendant upon hyperpyrcxia, but, independently of the latte r con1lition1 

nervous phenomena, may be present. There m:1y be restlessness. sleepless
ness, and active delirium, the latter being usuall,v associated with a tem
perature of 104° F. (40° C.) or higher. ln :iclyn~mic types, which are 
rare, low muttering delirium merging into stupor , and even coma, may 
be obser ved. Actirn mental symptoms arc sometimes due to cerebral 
embolism secondary to a.cute endoca rditi s. Wh en pcricarditis is a com
plication, wild delirium, with or without hyperpyrex ia, or the low mut
tering variety with stupor, is not unusual. The drunkard may develop 
delirium trcmens. Coma, leading quickly to a fotal result, may dC'\1elop 
without other prev ious or associated nervous symptoms, and DaCo:;;ta. 
has reported cases in which a fatal coma was of renal origin, and hence 
uremic. Harcly coma develops during the period of convalescence. 
Convulsions 1rn1y be noted, generally preceding the coma, though rarely 
as an independent sy mptom. J1f elarwlwlict may arise in the course of the 
disease, but more frequently at its close. JJieninyiti8 must be numbered 
among the rarest of compli cations. 

Chorea is a not infrequent sequel of this disease in children, and 
more rarely is associated with it. Of 554 cases analyzed by Osler, in 
only 88 were ehore:1 :tad rheumatism associated. These instances may 
or may not be accompanied by acute endocarditis. 

(6) Pulmonary Symptoms.-Pleurisy occu rs, and is generally excited 
by an extension of inflammation from the perica.rrlium 1 and from the 
pl eura. the inflam_matory process may be propagated through the dia
phrag m ~o the pentoncum. Br_onchitis is someti mes present, but is rarely 
a part of the rheumat ic morbid process; it is seco ndary, and in most 
instances is occasioned by the co·operat ion of the factOrs that are at 
1~ork in c_very dise~se in which enforced rccumbency and great prostra
t ion coex ist. ~n like ma.nner, bro~cho-pneumonitL ma.y be produced. 
Lob:ir pncumoni:L rare ly occurs, a.ad 1s confined to lLO'O"r<tvated cases. but 
pulmonary co~gcs_tion is occasionally seen, :tncl maJ

0
provc fatal. Pul

monary compli cations a rc also prone to dev<.'lop secondarily to pericar
ditis, a.nd especially to en<lo-pericarditis. 
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(7) The Renal Symptoms.-Thc urine is diminished i1:1 amoun.t, is 
high-colored, an<l of high acidit~ an<l _dens it~. The stand~ng specimen 
depo:;its urates. As in 0th.er 1?fect1ous diseases,. ~h~re 1s commonly 
present a. slight febrile albummuria, but acute nephritis is extremely rare. 
'l1he chlorids are sometimes diminished, but rarely a.bsent. 

(8) The spleen is slightly enlarged it~ some case~. '1'~1c sali va has 
sometimes a.n acid reaction, and, a.ccordmg to ccrtarn wntcrs, the sul
focyanids a.re in excess. 

·clinical Peculiarities of Acute Articular Rheumatism in Children.-'J'he 
arthritic symptoms in chil<lren are in abeyance whil e cndoca nlitis and 
peri ca rditis '.lre prcdomiua.nt, and these card iac cond itions may appear 
before the ,j ornt-l esions arc observed, but it is quite probable that endo
car<litis follows the j oint-lesions twice as freq uently in chi ldren as in 
adults. Par~on s lays stress upon recluplication of the cardiac seconcl 
sound, audible at the apex only, as an indication of the de~·clopment of 
endocarditis. This sign is to be di sti nguished from reduplicat ion hear<l 
at the base, sometimes as the resu lt of Bright's disease an<l somet im es as 
the consequence of pulmonary obstruction. Acid swents :ne slig ht in 
children. Rheumatic tonsillitis is quite common. and may precede, 
accompany, or follow attacks of rheumatism in ch ildren. Erythcma is 
a frequent concomitant, and is often mistaken for scarlatina. The fe
brile mo,·ement la:..ts usually but a few days. 

Diagnosis.-The acute development as a primary affection of poly
arthritis with feyer is a comb ination of symptoms on which a diagnosis 
can be usua lly ba8ed with considerable r eliance. P ,lj('Jnia must be care
fully separated, Ri ncc here also we ha\'e the implication of the j oints with 
fe,·e r. In p ,vcmia, however. the general condition is more gra,ve as a. 
rule; fe,•er 1s more apt to precede the local manifestations, and the cunc 
is irregularly intermittent, whereas in rheumatism it is irregu larly rc
mit tent. Higors also occur in pyemia at inegulal' interval s, accompa
nied by a. rapid ri se of temperature. and are absent in rheumatism; sup
puratiYe processes arc early set up in the va.rious ,.iRcera and skin , which 
latter also shows slig ht but decided jaundice. The symptoms, bot!J gen
eral and local, in :tcute a rti cular rheumatism fluctuate greatly, while this 
is not so in pycmia. 

Th e multiple swelling of the j oints which develops afte r la bor is to be 
regarded as septic in nature. Gout will be distinguished from rheuma
tism in connection with the consideration of the former disease (1•ide 
p. 398). 

Jionarticular rlteumatirmi is with diffi cultv differcntiatc<l from a. 
group of affections which simulate it closely. (1) Th e so-called go11or
rlteal rheumatism often affects a single joint, especially the knee; but 
in this disease there is usually a definite history of recent infection, and 
the loca l features (pain, swelli ng, etc.), unlike true rhe11matism 1 arc far 
more pronouncc1l than the general. 'Phe course of gonorrheal arthritis 
i~ Jonp:er in duration, an<~ is general ~." conn l;!ctcd only with a single 
JOlllt from the start; while acute art icular rh eumatism almost a lways 
hep:ins as a polyarthritis, with subsequent fixati on in one articulation. 
Cardiac complicationA are rare in the former disease. 

(2) Af·Ull' nRteomyelifi!J is genera lly si ngle, a.nd i:: somet imes mistaken 
for rheumatism, from which it differs, however, in the localization of the 
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lesions in a. single joint from the start, the greater prominence of tLe 
local symptoms, and in the implication of the cpiphyses and the shaft 
-Of the affected bone rather than the joint, and in the gra.ver general 
syruptoms from the time of onset. 

(3) There is a. liability to mistake the acute arthritis of infants for 
rheumatism. 'J'his attacks by preference tl1c hip or knee, and is a. puru
lent inflammatiou due to pycmia (Townsend), hence having no relation 
to the disease under consideration. 

(..J-) 8crofulou1J· arll11"itis, particul:i.rly in chi ldren, lias be<'n co11fou11d('fl 
with rhcunrntic monarthritis. The former is less indul'ating, the S\\(.']J. 

ing prc!'.cntcd is less symmetric, and the course is fa.r less acute than 
that of the luttcr. 

(5) In the course of the hcm':>1Tha.gic diseases, scurvy, purpura, and 
hemophilia, effu~ i on into the joints, either hemorrhagic or serous in 
na.turc, occurs with great frc<1uency and is associated with rheumatic 
pa.ins. Tbe differential di<tgnosis is to be made from the tendency to 
hemorrhage, and in scun·y by the lesions of the gums. 'J1he absence of 
fe,·er is usually dec:isive: uufortunately, it is frequently present in these 
joint-aff('ctions. 

Prognosis.-Reco\'ery is the general rule. As in other infoctious 
di~eascs, so in rheumatism, the cbief immediate danger springs from the 
great intensity of the type of infection, as manifested in byperpyrexia 
with grave nervous symptoms, the development of the general hemor
rhagic diathesis, ctc.-happily rare occurrences in this disease. Certain 
complications, such as pericarditis, endo-pericardit is, pneumonia, etc., 
may render rh eumatism grave or even ho1Jeless, and rarely the endocar· 
dilis that co1lJp li c~1tes the disease is. of the ulcerative va.riety and leads 
to fatal p_Yemia.. Pulmonary embolism may occur during the course of 
acute a.rt1cular rheumatism, causing speedy death. 

The influence of personal factors may impede recovery, such ns in· 
temperate habits, grrat. obesity, the existence of previous organic dis· 
case of the heart or Bright's disease, etc. 

Treatment.-(!) Sanitary Environment, Diet, and Stimulants.-The 
sick -room should be well ventilated, and its temperature maintained at 
65° to 70° F. (l 8.;l 0 -21.1° C.). but draughts should be avoided. 'J'he 
patient should be lightly dressed in flannels and covered with a sheet of 
the same material. '!'he did should be liquid and nourishing, milk he· 
in,!? the Lest food-article as a rule, and being well borne. Skimmed 
milk, milk and Seltzer water, buttermilk, milk au<l lime-water, meat· 
juice, cg~-wbitc, and solids (other than animal) may all be employed if 
ordinary milk.c~nnot be ta~en i1:1 adequate amount. I begin the use of 
thl' more nutl'!t1ous and easily digested forms of animal food as soon as 
defcnresccnce has occurred. Stimulanl:J mav be employed if in<lita· 
tions for their use arc prC':::ent, a.ncl the custo~iary mode Or :.u.lmini~tra
tion may be followed. Fortunately, these do not arise ns often as in 
many other a.ffcttions belonging to the claRS. 

(:2) Internal Therapeutics.-Thcrc has been of late :t surp ri ~ing 
unanimity a,rnong clinicians in commending the w:ic of the sali cyhLtes 
in the tn•atme nt of this disease-more so tlmn at any JWe\•ious 
time sin<:c their introduction. 1'1iey arc C'rnployed in most of the 
larger hospitals both in Europe and America.. Differences, bo\\cver, 
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relatinu to the mode of administrntion and the particular salt to be 
selected still exist. Wood 1 fa\·ors ammonium salicylatc, for thC' reasons 
that it is freely soluble, is rapidly absorbed, and when ~in~n in suflicicnt 
amount quiekly produces the syrnptoms that mark salicylic action. '1 hi le, 
in addition, it is less dcprc~sing than the other salts of i<alicylic acid. 
It is best given in milk an<l is usua.lly well borne. l\ Iy cxpcricn~c ." ith 
this salt in acute articular rheumatism, though a::; yet souwwhat l11n1tcd, 
has been satisfactory. Cntil the present time sodium sulicylatc has 
met with more general favor than any other single salt of salieylic acid . 
The pure acid is also used, though n~t to any great extent at ~ho pl'eJo;cnt 
day. As regards the mode of adm m i:stration, the total daily amou11t 
taken is of higher importance t itan the size and frequency of the close. 

(~~Q), a~1J~i~~1 to f~!~ei ~ \1\-a ~l~~c(~~;·~lf \~~o~~~~ i l~1~11° ~\~~ln~t~~n~ :~1~,~~I i~y ;~:·~~ 1~: 
sufficient. ~J y method is to giYc gr. x (0.6..J.8) every t\\O hours during 
the first day, or until the pain and other local features hn.ve largely dis
appeared; then the rc:mccly is gi\·en at longer in term.ls. but not omitted 
entirely. In this mauner fresh exacerbations are mo~t probably averted. 
If the latter occur, howenr. larger doses must be in:stitutcd. so as to 
cut them short. Home recommend that the medicine be stopped as soon 
as the pain has been controlled . If .salicylic acid be employed, it should 
Le gi\·en in captmles. According to certain obserYers, salol is to Le pre
ferred to either the pure acid or the salicylates: in rn,Y experience, how
ever, the use of this drug has not been followed by good re!'ults in the 
se\·ere acute forms of the disease. Doubtless the reason for thitoi lies in 
the fact that salicylic acid C<lll neither be introduced into the system in 
sufficient amount nor rapidly enough in the form of salol. 

Kinnicut has recommended the employment of the oil of wintcr
grecn1 a salicyli c compound which docs not generally produce t he un
pleasant toxic ~ymptoms son.pt to be excited by the sal icylates or sali
C~'lic acid. rrilC dose is ntx-xx (0.60-1.2;)), given in capimJes or in 
milk 1 to be repeated every two hours. Salicin (gr . x-0.648, every 
hou1\ increased to gr. xv-0.972) is sometimes efficacious and invariably 
agrees. Salophcn. in daily doses of 1 dram (gr. X''-0.972, C\'Cry four 
bour1') unti l pain iJo; rclicYed and temperature reduced, bas been warmly 
ad\'Oc:a.tl•fl. 1l1hough almo!'t specific in its effects, the drug docs not pre
vent either the sprc:i<l of the diseasf' to new joints, fresh exacerba
tions, or cardiac compli('ations. Sodium salicylatc enemata (;;;j--.J..0-
of the s.alic~·late and mx-0.60--0f the tincture of opium in each in
jection) may be of advantage in certain cases. The reme(ly is absorbt'd 
from tlic rectal muco!'a, though more slowly than from the Rtornach. 

The treatment with the sa lic:·lates or salicylic n.cid mitigat('s the 
fever, relieves the pain, and shortens the stay in bed by a. few <lays. but 
does not curtail convalescence. The statistics of Williams go to sbow 
that the salicylatc treatment a lso tends to protect again:;t the develop
ment of cardiac compl ications, though it rlocs not seem to influence the 
cour:Se of the complicat ions once they are cstablisLed . Tn my experi
en('e the a lka li11 e treatment operates potent ly to ob\·iate the occurrence 
of the hea r t-complications and shortens the period of convalescence, but 
exerts slight, if any 1 infl uence upon the fever-curve and pain. 'l'hesc 

1 U11frer11ityftledi(alMagazine, Jan., 1895. 
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facts led me long since to use the specific and alk aline tre~tment in com
bination, giving, in addit ion t.o sal icyla.tes or other sali?ylic c_ompounds, 
as above indicated, a.n alkaline remed.v, such as so<l1um b1carbonate, 
potassium citrate, etc., in sufficient doses to reuder, and then maintain, 
th e urine of slight ly alkalin e react.ion. 

There are a few other remedies that should be referred to, and, 
although more or less serviceable, they arc without specifi c inAucncc. 
The foremost among these is antipyrin, which may be used advantage
ously during t he acute period of the disease, tL e hea rt being at the same 
time watched over carefull y. Loomi s says of the drug: n I h::we come 
to employ it almost to the exclusion of a.II other remedies for the relief 
of the arthritic pain, and in many cases it has seemed markedly to 
shorten the duration of th e di sease .. , Potass ium iod id and the prepa
rations of colchicum ttlso belong to this category, and should be tried. 
Their effects are most beneficial in cases that drag on after the acute 
stage is over. R ecently lactophcnin has been brought forward b~· Roth 
as a most usefu l reme<lv in acute rheumatism, but it does not rival the 
sa.li cy lates. "' 

(3) Loca.l Measures.- These occupy a. subortlina.te place in the man
agement of acute art icu lar rh eumatism . '11 heir number is legion, but 
only a few of the more va luable can be adduced here. Iu mild cases 
the affected joints should be wrapped in cotton batting or in flannel. If 
the pain is severe despite the use of the salicylates internally, fomen
tations as hot as can be borne or hot cloths ligh tly wrung out of Fuller's 
lot ion (sodium carbonate, 5vj-2-l.O; laudanum, 3j-30.0; glycerin , 
.5ij-UO.O; and water, 3ix-270.0) arc beneficial. As sa.l icy)ic acid is 
absorbed througL the skin , it has been combined with other agents for 
local use in the following formula: 

I}. Acid. salicyl., 
Lanolini , 
01. terebinthinre, 
Adi pis, 

M. ct ft. ung. 

iiii. 3iij fll.65l; 
3iij 11.25 ; 
;iij 11.65. 

Sig. Rub freely over the affected j oints and fo llow by wrapping in 
cotto n. 

Cold compre~scs and the ice-bag to the joints hrwe been strongly ad· 
vised, particularly b.Y German authors. Th e affected joints should be 
kept at perfect rest, and this is best accomplished by padded splin ts. and 
a. rol.ler _bandage. Blistcr.s nca.r to the j oints in voh·ed an<l the light 
appl1 cat1on of the Paquelrn thermo-cautery arc someti mes serviceable. 
but they a re t? be thought of only when the ahoYe-mcntioned local 
means ha\·e failed. 

The treatment of the f'ompli<'ation.Q will be considered under thei r 
appropria.tc headings. I desire. however, to emphas ize the fart in this 
co~ n ~ct i o 1~ ~hat shoul c~ h.vperpyrexia O('Ctu: during the progress of the 
af1cct1on, 1t is to be rel ieved by cold baths, smce large doses of a.ntipyrin 
or other in ternal antipyretics arc of themselves dangerous. It ma v al !lo 
be stated that t he cardiac complications-cndocnrd itis. pericarditiS, and 
endo-per icarditis-rarcl,v require special remedies. If marked cardiac 
astbcnia. a.ppcars, as indicated by the feeb le first sound, tbe sa li c_vla.tes 
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may be replaced by salicin, which is less depressing in its effect upon 
the heart. Cardiac stimulants may be required. A copious pcricardial 
etru~ion calls for paracentcsis (t·ide Sero-fibrinous l)ericarditis). 

During cournlesccnce the patient should not be allowed to f!;Ct out of 
heel too earl~·· :\I,,· own rule has been to keep him in bed for a. \\eek 
after the temperature has returned to the normal and after the pain has 
disappeared, except it be <luring the hot season. These precautions arc 
ta.ken to axoid the occurrence of relapses. After the patient goes into 
the open air be ~hou l d be told to avoid cold. and wet in p:nticular. 
During this pcrio<l iron is to be employed until the blood.examination 
fails to show anything ahnornrnl. For the stiffness :rnd swelling that 
sometimes persist, 01· disappear very slowly ::after the a.cute ::attack, 
ma~~ag:e and the application of hot water or warm baths seem to yield 
the best results. 

SUBACUTE ARTICULAR RHEUMATISM. 

TnJf' is. as a rule, a sequela. of acute rheumatism, and may occur, 
though rarely, in persons who have not ha.cl a. previous acute attack . Both 
the local and general features a.re of a mild type, but the course is apt 
to be prolonged into two, three, or more months. esuall,v the local 
symptoms are confined to one or two of the larger joints, with little 
swelling or redness, and the pain is slight except on movement. The 
tempera.ture rarely exceeds 101° F. (38.3° C.), and flt times may be 
practically normal. Though the course is prolonged, the joints usually 
return to their norma l state; occasionally, however, the disease becomes 
chronic. As in the acute form 1 so in the subacute, anem ia becomes well 
marked and cardiac complica.tions are not uncommon. particularly when 
the disease occurs in children. 

The treatme nt embraces, in addition to the usual antirheumatics, 
the use of iron. quinin, cocl-1i ver oil, and, when practicable. a change to 
a warm climate. The affected joints demand hot applications and 
massage. 

GONORRHEAL ARTHRITIS. 

D e fini t ion.-A septic s~·noYitis caused by the p:onococcus. and 
hence basing: no connection with true rheumati:;:.m. It mmally manifests 
itself towanl the close of an attack of gonorrhea, but it may develop 
during the active stnge of the disease or at any period during the course 
of glcct. 

P a thology.-Thc :-;igns of ordinar.\1 synovitis nre generally found 
in the affeetc1l joints, though, not rarely 1 the infhmnrntor.v proccs!-i is 
periarticu1ar rather than ar ticu lar. Under these circum~tancc8 the in
H:unmation may travel along the sheaths of the tendon~ for a consider
able distance. Synovi:d effusion may occur, and rarely may be puru
lent, this being most frer1ucnt in gonorrheal inflammations affecting 
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the wrist and hand. Gonococci have been found in the effusion, though 
this is not generally the ca~e, and it is now thought by many writers 
(Finger, CouncilmaD. and others) that the gonococcus ma.y be the only 
infective agent concerned in the morbid process. Others contend that 
the metastatic inllamrnation of the joints is due to the presence of pyo· 
genie cocci, sincC' they l.ia.ve been found to be frc11uent companions of 
the gonococcus. ln this and other forms of sccondai:y inflammation it 
must not be foro-otten, however, that gonorrheal artlmtis may be c~uc in 
great part to th~ absorption of ptomaius from the ureth ra.. The disease 
occurs much more frequently in men than women, and some claim that 
it may follow any urethral discharge in the mal e or may be associated 
with menstruation or leukorrh ca in the female. 

Clinical Symptoms.-Two leading vari eties, acute and chronic, 
ar_e encountered . (1) Acute Gonorrheal Artl~ritis.-rJ'his may be very 
mild, amounting merely to slight fug iti ve p~uns and some stiffness of 
one or more joints, without noticeable swellmg or redness. rl 'he typi· 
cal, acute form, however, presents the sym ptoms of a severe fibrinous or 
sero·fibrinous inflammation of a single j oint, developing quickly. The 
pain is often violent; there is swelling of the joint with extension 
along the course of the tendons. and the condition is obstinate. Unless 
pus be present (a rare event) the constitutional features do not corre. 
spond in severity with the local, there being little fever and slight im· 
pairment of the general health. There arc many instances in which 
the complaint begin s as a polyarthritis, with subsequent concentration 
upon one or two of the larger articulations, especially the knees or 
ankles. Fibrinous ankylosis usually remains as the resulting condition. 

Acute endocarditis may be of gonorrheal origin . In the inflamma· 

!~~~ t~~~~f1~~i~1~, ~~i~h~0~~!~it~~~!::~:fg~~~1~~l~~~~ ~1;:c~~·1clf~i~).c\::re~~: 
gonorrheal endoca rdi t is assumes the ul cerative or malignant form. As 
the result of invasion of the blood by the gonococci suppurative artliritis 
may also be occas_ioned, and now the clini cal picture is that of general 
septico-pyem ia. I observed one case in which pleuris.1J was associated, 
and among the numerous widespread complications iritis deserves special 
mention. 

(2) Chronic Gonorrheal Arthritis.-This occurs (a) as a serous effu
sion (li!Jdrartltrosis), and (b) as a chron ic inflammation of the articular 
and periarticular stmcturcs (synovial membranes, bursre, periostcum, 
and tendons with their sheaths). The former is usually monarticular, 
settling with especial frequency in the knees, and may be wholly pain
less. The latter is more or less painful-causes dense swelling of the 
joint, and frequently of the structures for some little distance abm·e 
and below the la,tter. Both forms lead to great restriction of motion. 

The diagnosis cannot be determined positively apart from the his· 
tory of urethral infection. 'l'he a.cute form is distinguished chiefly from 
acttte artiru.lar rhenrnatism by the intense pain, the extent to whi'ch tbe 
periarticulnr tissues arc involved, and the negative chal'actcr of the 
general symptoms. '.l'he cL ronic vari ety must be discrim inated from 
cli1·oni1~ synovitis due to other causes, and this often proves a. difficult 
task. 

Treatment.-I have never seen the slightest benefit from internal 
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medication in gonorrheal arthritis, except possibly from the use of mer
cury until the ptHicnt was brought decidedly under its influence. Local 
me~sun•s, howe\•er, are of paramount importance. .Ab!'olute rest to the 
part il:> indic:a.te<l, and the limb shoultl be placed upon a. splint; then, after 
ma.king an appropriate anodyne :tpplica.tion (ungt. ichthyol or ungt. bella
donnro), it shoul<l be bandaged as firmly as possible. Before doing th is 
in acute cases the patient should be anesthetized·, and after the procedure, 
if pain be g rea.t, a. l~ y podennic inj ection of morphin may be given. In 
l'lironic forms the ;um should be to remove the effu sion (if prc~cut) and 
the swelling, and to restore the natural motility so fat· as poss iiJlc. F or 
the latter t.wo indicat ions massage and passi \'C movements a.re best. Swell
ing may also be dim inished by the use of the thermo-cautery a.t intervals, 
and blisters arc highly serviceable in causing a dis:tppcantncc of the 
effusion. Careful surgical attention should be bestowed upon the urethra.I 
or \'a.gina1 condition. 

VARIOLA. 
(Small-pox .) 

D e finition.-Vario1a. is an acute contagious disease, characterized 
by its sudden onset and severe period of invasion, followed by a remis
sion of the fever and an eruption of papules, which pass through the 
stages of vesicle, pustule, a.nd scab. The stage of pustulat ion is accom
panied by secondary fever. 

His toric Note.-Sma.11-pox has existed frnm the earliest anti
quity in India., Africa, China, and other Eas tern countries. During 

:~: f~~~:::~:t !~:~!~'!, ~~~4~~ ;~:~!~;:,d p~~tg~~.n~h:nfif~~:n~~rgc;.~,'~n~f 
In 1507 it was imported to America, and fi rst appearetl in the W est 
Indies; " little later (1520) the Spanish troops conveye<I the disease to 
:Mexico, where it des troyed not less than three and a half millions of 
people in its pestilential march. It was brought to the United States 
from Europe in 1649, and ga.i ned its first foothold in B osto n, wllCnce it 
progressed at interval s in a westerly direction till it finally reache<l the 
western coast-line nearly a century after its first introduction. 

At the present day there is a ver.v limited opportunity to observe the 
affection except in its mod ified form (l.'atioloid), since small-pox certai nly 
does not prevail in an epidemic form where vaccination is practised with 
fidelity. and on ly among unci,·i lizecl peoples who arc ignorant of or in
different to this cert .. 1in prophy lactic power. 

P a thol ogy.-The eruption of small-pox consists in an inflammatory 
cellular infiltration of the rete mucoswn and has four successive stages
(1) P ap1tlar, (2) l'esicu lar, (3) Pustular, and (4) Scab. 

(1) '1.'li e Pap1tle.-At first there is a hyperemi a of the papill ro of the 
skin appearing as smal l red spots. Th ese soon become round , discrete 
patches that mn.y be rolled lik e shot under the ski n, a nd then, becoming 
elevated, owing to the in crease in the cells in the rete mucosu,m, they 
fonu the typical papule. 
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(2) The reside appears at the apex of the papulC', and. rcsul.ts .from a 
circumscribed clc\•ation of the superficial layer of the ep1<lerm1s 111 con. 
sequence of the mechanical pressure exerted by the tluid exudate, which 
is excited by acti\'C peripheral inflammation. The vesicle is not uni
cellu lar, but is loculatcd (by fibrinous rrticuli), an<l contains scrum, 
leukocytes, fibrin-fiJ,uncnts, etc. If a. section of a vesicle in the ''cry 
early sta<re be made through the deeper layers of' the 1·ete mucosum, an 
are~ of c~agulatiou-necrosis is observed, which is due to the presence of 
micrococci (\\~cigcrt) . ~rhe. vesicle sbo,~·s central umbi_lication, which 
corresponds with the nccrotIC area, and 1s well marked JU8t before the 
pustules arc formed. 

(3) The 7mstule is formed hy the filling of the reticuli with leuko
cytes. Cellu lar infiltration and swelling of the true skin beneath the 
pustule occurH, as a rule, as the result of diapedcsis. l\Iorcornr, snp· 
puration may involve the eutis 11era, and as a consequence scarring re
sults. When the suppuration is limited to the rete 1mu'08lWl pitting does 
not take pla.cc. In hemorrhagic small-pox the rcticuli arc occupied by 
an abun<lance of red corpuscles wh ich hare passed in from the adjacent 
blood-\•essels, and may infiltrate the upper as well as the deeper layers 
of the epidermis surrounding the ,·esicles or pustules. 'l'he pustules 
may dry up, but commonly rupture, and in either case the result is (4) 
scabbing. 

The mucosa of the mouth, pharynx, and, rarely, the esophagus and 
the rectum ma.y b~ the seat of a variolous eruption, and the plaques of 
Peyer may be ~omewhat swollen. 'J'he eruption also appears in the 
larynx, the trachea, and bronchi, where ulcers ra.tber tlmn true pustules 
are seen, and tbe conjuncti\'a and uasa.l mucosa frequently show the 
specific lesions. 

Hemorrhagic small-pox presents extrnvasations occu rring in the 
serous and mucous mcmbnines, tLc connective tissue, the p:11'enchrma 
of the various viscera, and a.lso, though much less frequently, in' the 
nen•e-sheaths, bone-marrow, blooU-vessel walls, an<l the muscles. In 
this form the spleen is firm (Ponfick, Osler), a.nd the Ii vcr is sometimes 
enlarged and the subject of fatty degeneration. H emorrhagic infarction 
of the lung occurred in 5 out of 7 cases examined by Osler. "In -l 
instances the pelves of the kidney were blocked with dark clots, which 
extended into the calyces and down the ureters," ancl in a. proportion
ate number of ca.ses Peyer's glands were swollen. 

Secondary Les10ns.-The catarrhal inflammation of the ln.rvnx may 
extend .i~1 deptb till it touches the pericbondrium of the carti lages (peri
chondrit1s), an<l a croupous exudate in the larvnx may often coexist 
with edema. L~~ions are present in the lungs, sOme of ihcm frequentl.y 
(genera~ bronch1t1s, bronch?-pneumonia), and others !'a.rely (hypostat1c 
congcstwn, lobar pncumoma), and a low type of inflammation of the 
pleu,r'!' may be obsencd. Cloudy swelling, diffuse inflammation, and 
so1;i:ietnnes fatty degeneration of the liver, liit\'e been noted, the spleen 
bcmg ~nln.rgetl_ <tH<l pulpy as a rule. 'J111e heart may sl1ow m~·oca.rdial 
a l terat1~ns-.c~icfly pa1:enchymatous and fatty-and rarely endocardi tis 
and pcricanlit1s o~cur in the Jl<lture of true complications. 1'he kidnc.111; 
sho~v cl~udy swellrng, an~l occasionally nephritis den~lops, although not 
until quite late. Attenuon should be called to the obsenation of Wei-
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gert. who foun<l that at the commencement of the stage of suppuration 
the microscope revealed "small-pox cylindric masses" in the variou~ 
organs (liver, spleen, kidneys, an<l lymphatic gbnds). The cylindric 
mass.cs are in reality capill:iries filled with micrococci, which are derived 
from the eruption, and probably find their w:ty into the circulation 
through the lymphatics. rrhcse small areas of coagulation-necrosis mil,\" 
be the scat of leukocytic infiltration 1 which in turn may result in a cir
cumscribed miliary abscess if septic material be also absorbed from the 
pu:;tules. No special microscopic appearances arc presented by the 
bloool. 

Etiology.-Bacteriology.-Loeb and Pfeifler 1 have described certain 
protozoa. found in the blood or in local lesions, to \\bi ch they attribute 
an etiologic significance. J. Christian Bay 2 has isolated from small
pox lymph ancl rnccine points an organism (dispora variolr.e) which he 
believes to be the cawui morbi of small-pox and vaccinia. The long 
diameter of the bacterium measures 0.6µ-1µ, and the short diameter 
from 0.2µ-0 .3µ. The organisms contained two spores, one at either 
end, and when reared on artificial media dernlopcd in colonies, and were 
readily stained with anilin blue or Yiolet. A further stu<ly of the dis
pora, 

0

hOWC\'Cl', is essential. and experiments haYing for thCir object the 
reproduction of the affection in the lower animals have not been suc
cessfull.Y conducted as ~-ct. llence the exact rOle played by the organ
ism in the causation of rnriola has not as vet been definitely determined. 

Predisposing Causes.-The receptit•ity "'ror variola. is ,~·cllnigh uni
versal. though in rare instances persons are insusceptible, and among 
the few who base enjoyed complete immunity against small-pox were 
three distinguished physicians-Diemerbrocck, Bocrbaave, a.ncl :\ [or
gagni . It may be said thu.t one attack confers permanent immunity, 
but in rare exceptions a second or even a third may occur. J ~accination, 
also, if successful, aftOrds future protection against va.riola.1 but to this 
rule exceptions are not infrequent. 

Age.-All periods of life arc liable to the disease, but the very young 
are affected in a rchtti,·ely larger proportion than older persons. During 
the entire puerperal stage there is an increased liability to the disease. 
It rarel:· affects the fetus in utero. and most babes even, who are ex
pose1l to the virus at the time of birth, will not take the disease if 
immediately and succ('ssfully vaeciDated. 

Sex is without influence. 
Race.-Among uncivilized peoples vario1a. spreads with frightful 

rapidity, the negro and other very dark races being affected in larger 
numbers nnd more SC\'erely than whites. A dread of the infection pre
disposes to its oc:currcnce. 

The Contagion; where Found; Modes of Conveyance and of Infection.
One case of variola is 71rimll facie e''idence of the existence of another, 
and that the poison from the latter was somehow transferred to the 
former. ~l'he specific poison exists in the blood and in the secretions 
autl excretions (most probably), but mainly in the pustules and dry 
scabs and in exhalations from the lungs a.nd skin. Its conveynncc from 
tlie !'lick to the health.v or from one person to another is not a. difiicult 

1 Loeb, Ccnlmlbl. fiir JJu.cteriofugiP und Parasitenkumle, ii. 353, 1887; PfciflE!r, ibid., 
ii.l:W, 1887. 2 illeclicalNews,January26, l89J,vol. lxvi.p.94. 
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matter, and may take place in one or other of the several following 
ways: (a) Inu1·11llftion "ith either the blood or the contents of the erup
tion or the <lissolvc<l dry scabs is followed by variola. (b) Contact with, 
or proximity to, a. pa.lieut suffering from small-pox is very apt to com·ey 
the poison, 'with rcsultin,!!: ''ariola in the peri:;on thus exposed. 'fo \\hat 
<listance the contagion can be conveyed through the air is not kno.wn, 
but it is probably considerable; and all authors are agreed that 1t is 
one of the most infectin~ diseases with which we are acquainted. It i:; 
contagious from the earliest active stage t~ the end of co.n.valescc~ce, 
and, accordin(l' to some observers, e,·en dunng the stage of incubation. 
(c) 'l 1ransmission by fomites is common, the poison adhering to clothes, 
body- or bed-l inen, etc., and evidence is not wanting to show that the 
poison is higLly tenacious of pathogenic power. Its vitali t~ is retained 
after death, and the room occupied by a patient, t he bedding, and the 
articles of furniture all sen'e to convey the disease unless thorough dis
infection be enforced. 'l'he a\·en ue of entrance for the poison into the 
system is not known, but it is most probably the respiratory tract, the 
poison being inhaled and thence ta.ken into the general ci rculation. 

Clinical History.-Incubation.-'l1bis stage varies with the mode 
of comm uni cation of the poison. If following inoculation, the s,vmp
toms appear in six or seven da.ys; when originating in infection, usually 
in twelve days, though this stage may be either lengthened by <L day or 
two or shortened to an ef1ual extent. During a portion of this period 
complaint may be made of certain ill-defined symptom.s, but these are 
usually absent, and the onset is sudden and accompa ni ed by character
istic signs. 'l 'hese are-a. severe rigor, ltigh .fever, lieadaclie, and fnte>1se 
lmnbar pains. Instead of the usual severe rigor, r epeated chi lls, ex
tending over twelve to twenty-four hours, i.nay occur , tbc h eadache, 
intense pain in the loins, and th~ fever continuing for several days unless 
relieved. During the same penod the respi rations are accelerated, the 
pulse becoming drcidedly more rapid 1 and there may be general bron
chitis. 'l'he tongue is coated and the patient may make complaint of 
slight pharyngitis. There is anorexia (often complete), generally vomit
ing, and constipation or rarely diarrhea. Restlessness, wakefulness1 

delirium 1 a.nd stupor are the most important nenous symptoms observed. 
Infective a lbuminuria is not uncommon, and in the female menstruation 
is apt to be brought 011. 

The physical signs are few, and co nsist of a few dry and, later, 
moist r!tles, hcanl on auscultation . Palpation detects splcnie enlarge
ment. From the second day the so-called initial rashes ma,Y appear: 
(a) the diffuse scarlatinous eruption, which in no way differs from ordi
nary scarlatina; (b) tl1e measly eruption, \\ bich may be diffuse and 
identical with that of true measles. Either associaJed with these or 
occurring independently there may be a hemorrhagic eruption (usually 
purpura), the petechi::e. coming out by natural srleetion, mainly upon 
the hypogastric region or the inner surfaces of the thighs and in the 
axi ll ::e. (Simon). Hnrely the knees, elbows, and extensor surfaces pre
sent this eruption. 'l'hc initial rashes occur in a considerable propor
tion of cases (10-15 per cent.), and of these tLe petcchile outlast the 
other pre-variolous eruptions. 'fhe stage of invasion just dep icted lasts 
three days as a rule, and the intensity of the symptoms is generally in 
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direct proportion to that of the stages that follow. At the end of the 
tbinl day or on the fourth .the temper~ture declines rapully, w~ilc at 
the same tillle the true Yariolous eruption appears upon the sk111 and 
lllucous surfaces. Now begins the stage of eru1Jtio11, which de\·clops 
fir~t upon the face, particularly upon t~c forehead and the hairy acalp, 
and spreads in a downward direction till it reaches the legs, where it 
last a.ppcar.s. The skiu in the femoral triangle rarely shows the true 
''ariolous eruption. Each pock passes through the various stages notc<l 
in the pathologic description-viz. papule, vesicle, pustule, and SCt\.b; 
and when the stage of pustulation ha~ been reached a secondary fo\•cr 
develops. During the following remission of fever the headache, lumbar 
pains, etc. subside. 'l'he fever of suppuration which then succeeds is 
accompanied once more by marked constitutional disturbances, particu
larly nervous derangements (wild delirium, etc.), and at this time com
plications are also apt to develop. On the eighth or ninth day of the 
eruption (tLe twelfth or thirteenth day of the disease) the pustules begin 
to dry up1 forming yellow crusts; the redness and swelling of the skin 
subside; and two or three days later the scabs loosen and are thrown 
off. During this stage the fever again declines in company with the con
stitutional symptoms1 and convalescence ensues. As previously stated, 
when suppuration involves the true skin scars are the inevitable result, 
and these remain to the end of life. 'The hair drops off sometimes, even 

to ti'.:afu:;nt s;~:~:lo~diac:~;J~t°on:.~, Jen~~~~lon.-As before 
stated, the eruption makes its appearance at the end of the third 
or on the fourth day, coming out first upon the forehead, particularly 
along the border of the hairy scalp, and spreading in a downward direc
tion in regular progression. It appears in the form of slightly elevated 
maculre, which arc at first of a pale-red color, and later assume a cla,rker 
red hue, resembling small fleabites. These increase in size during the 
next forty-eight hours, at the end of which period they arc developed 
into (1) papules. '..L1he change of character is accompanied by itching 
and burning of the skin-surface. To the foel they are papular-like 
shot under the skin-and if the finger-tips be rubbed over them lightly 
they are distinctly satin-like. The eruption is always most abundant 
upon the face and scalp, while the hands and fingers are the next most 
favored seats. At the end of the third clay (the sixth day of the disease) 
the conical apices of the pa.pules contain liquiJ, forming thus (2) vesicles . 
The latter increase in size till the entire papule is conYerted, at the same 
time acquiring more and more decidedly a central umbilication. Punc
turing a Yesicle does not cause it to collapse, but allows only a small por
tion of its liquid contents to escape, owing to its reticulated character. 
As the vesicle increases in size its contents become opaque, and in three 
days more, or about the sixth of the eruption, the vesicles become (3) 
pustules. Umbilication now disappears, and the pustule looks full and 
well rounded, and is surrounded by a red border or "halo." If the 
pocks be close set. as on the face, wrists, and fingers, the intervening 
skin is inflamed and swollen and the itching and burning become almost 
intolerable. '..L'he pustules may coalesce along their edges, and thus the 
eruption becomes confluent. rl'he eyes are closc<l as the result of s well
ing and tumefaction of the face, and the hands and feet assume a rounded, 



220 INFECTf OUS DISH.IS/,~~. 

ball.Jikc appear:mce. 'rhc face, as a. whole, is markedly misshapen an<l 
is ultimately disfigured. \\..,.hen the pus is not liberated (::.t comparati,•el.r 
rare e,·cnt), its desiccation begins on the ninth da.y (the twelflh day of 
the affection); if the pustule is ruptured earlier (as when confluence 
occurs), it begins at an earlier day. (-1) rrhe scabs now form, and remain 
until about the twelfth day of the eruption, an<l when pits or sca r:; result 
they arc at first distinct!~ hyperem ic, but gradually fade un ti l at last they 
remain as permanent whitish spots. 

Th e eruption upon t he mucous membrane develops simultan eously with 
that of the skin. an1l among fa\•oritc surfaces for its appearance arc (as 
pointcrl out under Etiology) the mouth, tongue, soft pa.late, an<l pha.rynx 
(causing dysphagia,), the nasal chambers (ca using coryza) , tb e larynx 
(ca.usi ng hoarseness) , the trachea. and bronchi (causing bronchitis). 'J'his 
mucous efllorescence docs not proceed to the developm ent of pustules, but 
forms ordinary ulcers as a conseq uence of early maceration of the super
ficial layers of the nrncosa. and these ulcers also mriy become confluent. 

The skin also preRctltS certain complications that are always seconrlary 
an<l arc deserving of mere mention (erysipelas, abscess, gangrene, bed
sores, etc.). 

(b) The Fever.-The temperature at the onset ri8CS rapidly, and may 
touch 103° or 104° F . (40° C.) on the first day, its range being high 
and of the continued type during the in,'asion period. Evening tem
peratures of 105° F. (40.5°.C.) or higher may be observed, and in three 
days (or with the first appeamncc of the papules) the temperature remit s, 
but docs not intermit in tme variola . It remains at a low elevation till 
the stage of suppuration is reached, when a fresh rise, sometimes to its 
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F1G. 2l.-Tcmpcruluru-~~~~:1 i::~ nAc'.~'~,1:~~Jl~ii~~~11;.~u~~i~~~ ~·~c~:~~~~d~idpal ll ospital, l'hila-

or i~ in a.l . height, .occur~ . This secondary fever-curve is apt to show a 
d~cH:led 11T~qular 1 ty, w it h exaggerated point~ of. elevation and deep re-

~i:~~1~:~:· re~~:lct ~~tt~~p~~? a~:o1~put~o~0 (Sl1~~lj~~:~~~ o~~s, s~1;~~)~~:t1i:~)~ g~£~~~ 
pe1~JOd lasts from one to three or four da,ys m typical ca8es. When desic
cat1011 of the pustules begins dcfcrvescence also commences, and proceeds 
~n a ~ra.<lual man~cr by lysis._ There may be a post-va.riolous ri se, and 
1f so 1t/i presence 1s to be a.ttnbuted to some sequel or other. 
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(c) The Circulatory System.-The pulse is soft and much accelcrate<l 
(100 to 130) ancl of good volume during the invasion stage. I t is slower 
during the perio<l of remission, only to be greatly increased in frequency 
during the second stage of fever. During the latter period it nmy, owing 
to cardiac failure, become very rapid, much enfeebled, and finaJly irr<'gu
la.r or even intermittent. 'l1he pulse-rate will vary according to differ
ences in the previous genera l condition of the individual. Simple endo
carditi s rarely, an<l pcricarditis somewhat more frequently, occur as 
complications. 

(d) Respiratory Tract.-Thc laryngitis and plwryngitis which arc <luc 
to the presence of pocks in the mucosa. of the rcspira.tory passages have 
already been mentioned. The most serious events, hoWC\'Cr, connected 
with the respiratory system origi nate in seconcla.ry infections, if we except 
lar.11ngeal perichondritis with edema. of the g lottis, the htter perhaps 
being the result of a. direct extension of the pock-ulcers to the perichon
drium. Chief among the secondary complications is bronc!to-pueumoni(f 
(inha.\a.tion pneumonia), and loba1' pneumonia also occurs, though rarely. 
P leurisy, however, is not infrequent, particularly as an associated con<lition 
in broncho-pneumonia. 

(e) The Digestive System.-.\. frequent scat of the variolous efil oresccnce 
is in the buccal and pl1aryn~cal mucosre, where- it causes exceed ingly un
pleasant symptoms (ride ante). It may also be an agency in predisposing 
to a secondary inflammation in adjacent organs-e. g . suppurativc otitis 
media, suppura.tirn parotitis, pseudo-diphtheria, etc. Palpation almost 
always shows an enlarged splC'cn, and not infrequently an enlarged li ver. 
The vomiting which is usual at the onset is not due to th e prnsence of 
pocks in the stomach, but to a ca.ta.rrhal condition of the orga n. Const i
pation is common, but diarrhea. is also sometimes met with, being excited 
by a. catarrh of the large intestine, and is especia lly common in chi ldren. 
'rhe pocks may, however, be found in the rectum, where they someti mes 
excite clyscnteri c symptoms. 

(f) The Nervous Symptoms.-The chief of these have been already 
pointed out, as well as the fact that complications a.nd sequeh-u a.re by no 
means rare. Violent delirium (pre\•iously referred to) may be followed by 
fatal coma, and in chi ldren convulsions may be seen . Very rarely para
plegia has been observed during the attack. though it is more common 
during the convalescence, aml is then clue to different causes, such as 
peripheral neuritis and disseminated myelitis (Westphal). ~Iultiple neu r
itis may be a sequel or the pharyngeal nerve nmy alone be affected. 
Among other conditions rarely arising during convalescence are insanity, 
epi lepsy, an<l hcmiplegia. 

(y) The joints may be swollen and painful after small-pox, the con
dition being secondary and rheumatic in nature, an<l in rare cases peri
ost itis may be observed. 

(Ii) Reii&l Symptoms.-Apart from the febrile albuminuria already re
ferred to, renal complications arc of great rarity, a.ml , with one exception 
(hemorrhagic nephritis), are of littl e practical import. ] I cmorrhagic 
nephritis may occur, and is always of a serious character, though, fo r 
tunately, it is very rare. 

(i) The Special Senses.-The pustules may form upon the conjuncti\'::C 
and eyelids, a.nd several important conditions result from this vario lous 



222 INFEC7'10US DISEASES. 

inrnlvcment of the e.ve- viz . conj uncti,·itis, keratitis, choroiUitis, arnl 
panopbtbalmitis. H ebrn met with ocular complications in 1 per cent. of 
5000 cases of small-pox . Otitis media. has already been mentioned. 

Special Clinical Forms.-'fhere arc two unusual types of \'a.riola 
tha.t are important in being severer than the moderate (discrete) form 
alrca<ly <lcscribcd. 

(ri) The Confluent Form.-This is the result of an abnormally severe 
infection, but cannot be sa id truly to be atypical. The ushering-in 
sy mptoms are very SC\'Crc, and the eruption may appear as early as, or 
even before, the third day, when the temperature remits, though not to 
any grca.t degree. rrlJC separa te papules are, pcl'haps, somewhat smaller 
than in the discrete variety, and rnstly more abundant and close-set; and 
after the staffc of pustule is reached the face and hands present an unin. 
tcrrupted a1~a of suppuration. 1l'he deformity of the countena.nce is 
correspondingly pronounced. Naturally, the local symptoms are intense 
anti. the fever and its concomitants are in exact proportion. The nervous 
symptoms ofrnn prt:>dominate. Salivation is frequent, and vomiting is 
excessive in adults, while diarrhea is equally so in children. The erup· 
tion may also ent irely coyer the mucous surfaces. The lymphatics of the 
neck ma.y be greatly swollen-a c-ircumstance that contributes to the 
patient's unparalleled disfigurement. 'l1he various complications previously 
adduced are of comparatively frequent occurrence, and following these a 
general pycrnic process may then develop. When death occurs it is 
usually preceded by the development of the symptoms that belong to tbe 
typhoid state (typhomania, tremors, subsul tus ten<linum, a rapid, feeble 
pulse, dry, brown tongue, antl diarrhea). On the other hand, if recovery 
ensues, it is tardy and often interrupted by complications and sequelre. 

(b) Black Small·pox.-In this form the blood is much changed, so that 
hemorrhages into the skin, mucous membranes, and various viscera occur. 
lt is important to dist inguish several sub-vari et ies, as follows: (1) A 
benign form , in which blood is infused into the pu stules when patients are 
allowed to lea.ve their bed too ea.rly in conrnlescence. Ilere the condition 
is clue to the effect of gnwitation, and hence is confine1l almost solely to 
the lower extremities. (2) Doubtless the ordinary variolous eruption may 
become sl~qlttly liemorrhagir without aggravating the constilutional con
dition. Often this is seen in deb ili tated and intemperate subj ects. (3) 
In the same class of subjects a. dangerous hemorrhagic tendency may be 
manifested. During any of the eruptive stagcs-pa.pular, vesicular, or 
pustular-hemorrhages may occur into the eruption, and, moreover, free 
bleedings may take place from the various mucous surfaces (hematuria 1 

cpi staxi~, bema.temesis, ~nterorrhagia, etc.). Th<' initial symptoms are 
usually rntense, the crupt10n abundant, antl in consequence of the hemor· 
rhages collapse often occurs. The most serious complications, pneumonia, 
<liphtberia , and nephritis (followed by uremia.)1 arc also apt to c..levclop 
anti tcnnina,te life. an<I even should recovery ensue it is very tedious. 
Tbis and the subsequent sub.variety are truly anomalous. {-l) A not 
uncommon form of hemorrhagic variola. is met with in which the acute 
l1 emMTltagir diathesis develops during the period of invasion. Its om:et 
is characterized by the usual symptoms intensified, and as early as the 
second day ccchymotic patches appear upon the skin-surface and 11row 
rapidly by peripheral extension, the mucous surfaces also showing ~ore 
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or less extensive ecchymoses. '.fhe regular variolous eruption rarely ap
pears, though occasionally shot-like papules may be <let~eted here ."'HI 
there. 'l'hc temperature may be slightly elevated, but 1s rarely high , 
a.ml not infrequently it may remain normal or subnormal. . ~cath o!'ten 
occurs before the time for the appearance of the charactcr1st1C eruption, 
and very rarely docs the p:Lticnt survive the fourth or fifth day. 

'J1here are a.Isa varieties of small-pox that pursue an abnormally miltl 
course. Of these (c) varioloid deserves first place. By this term is usually 
meant small-pox occurring in individuals who have been protected by <t 
succco:.sful vaccination, but it may also be the result of natural insuscepti
bility . Hence variola and varioloid ar~ one and the same affection, the 
latter name, howe\'er, represen ting a milder form of the disease thnn the 
former. 'l'he initiiLl symptoms of varioloid 110 not differ either in charac
ter or severity from those of true var!ola, but. t_he general course of the 
attack is peculiarly prone to manifest irregularities. , In the prr-eruptive 
stage an crytb~mu.tous rash i.s ve_ry ~on:imo~, and i~s appe:uance i~ regarded 
by many as being of rnlue Ill d1scr1mmatmg vanolo1d from v:.mola. 

When the regular eruption appears the fever falls to normal and re
mains there. The rash comes out by the end of the first or on the second 
day. the papules being scanty, and quite as liable to appear first upon the 
trun~ as upon the face. 'They are identical with the papules of variola, as 
is true also of tlic vesicles; but pustulation rarely de\•elops, for the rea:;;on 
that resolution takes place, as a rule, before the latter stage is reached. 

The secondary fc\'cr is either very slight or entirely wanting. rl1he 
mucous surfaces are affected but to u. correspondingly slight degree, and 
thus the general course of the disease is characterized by irregularity. 
Pa.pules and vesicles may be found in close proximity; not so in vuriola.. 
Desiccation begins between the fifth and seYenth days of the eruption 
(the eighth and tenth of the disease), and hence, as compared with variola, 
the course is cut short and serious complications almost never occur. 

(d) An abort_ive form is occasionally observed. It is characterized by 
the great intensity of the inrnsion symptoms, but these promptly subside, 
and the patient enters at once upon a stage of speedy recovery . 

An exceedingly mild type may arise during seasons of epidemic preva
lence of the disease. either with or without a scanty and un<leveloped erup
tion. when the diagno:-1is is. made entirely from the etiologic circumstances. 

Diagnosis.-\\'ith a. clear history ancl the presence of the character
istic features a positive diagnosis is a simple problem. But at any period · 
before the papules are fully de\·eloped it may be confounded with certain 
other acute infectious diseases, notably cerebro-spina! meningitis, pneu
monia. typhus fever, scarlatina, and measles. 

Differential Diagnosis.-ln typhus fever the onset i:;; very like that of 
smnll-pox. The former may, however, be distinguished by its peculiar 
etiologic factors, especially itg origin by importation or its non-prevalence 
in the vicinity; the appearance of the eruption, first upon the trunk (chest 
and abdomen) in the form of maculre, a.nd later becoming petcchial; an<l 
by the fact that it is neither papula.r, vesicuhtr, nor pustular, as in small
pox. :Moreover, in t)1 phus the temperature does not remit with tllC appear
ance of the eruption, but persists, and may even rise high er. 

From hemorrhagic small-pox typhus is sometimes distinguished with 
great difficulty. In the most virulent type of the former death often 
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occurs before the ernptive stage is reached. When it does not, the causal 
data are most important factors in ma.king a discrimination. In typhus 
shot-like pa.pules ttrc never detected upon the skin-surface of the hands 
and head, whereas they a.re sometimes found in hemorrhagic small-pox. 

The diagnosis from scarlatina may early be made from the erythcma
tous (sca.rla.tinous) rash which often precedes the appearance of the vario
lous eruption. 'l1his is, as a rule, neither so intense nor so uniformly dis
tributed O\~er the skin-surface of the body as in true scarlatina. 

Lobar pneumonia begins with many of the symptoms that character
ize the initial stage of small-pox, but in addition there are sharp pain in 
the side, cough with rusty sputum, acceleration of the respirations out of 
proportion to the tempera.to re and pulse, ::i.nd the cheeks a.re bedecked 
with the typical mahogany flush. 

J.lfenin,qitis ma.y be eliminated if the patient has been exposed to small
pox, and if, being lJ.llprotected by vaccination, he suddenly develops the 
symptoms of the initial stage of this discase-Se\•ere rigor with high fe,1er 
and intense pain in the loins. To confirm the discrimination from men
ingitis we may note the absence of invoh·cment of the ankles an<l other 
joints, the irregular temperature-curve, the herpes and opisthotonos, and 
marked hyperesthesia. 

The macular stage of the eruption may be confounded with mcp.sles. 
'.l1he absence of the characteristic pro<lromes and symptoms of invasion 
bclongi11g to the latter disease, the redness and swelling of the conjunctivre, 
the photophobia and marked coryza, the stubborn cough, and increased 
fever after the eruption appears. make the scpara.tion easy . In measles 
the maculre do not derelop into hard, shot-like, conical pa.pules as in 
variola. 

Nothing, however, could be more difficult tlrnn to differentiate certain 
milcl cases of discrete small-pox (in the non-vaccinated) a.nd va.rioloid 
from tiaricella. In the table below, however, may be found a few con
trasted points of distinction, which, I trust, may prove helpful : 

YARJOLA. VARICELLA. . 

History. 
Ahsenceof previous attack. Same. 
Previous or preseut case in the vicinity. Traccttblc to previous or present case of 

varicella. 
Kot successfully vaccinated. 
Occurs at any age. 
Characteristic pre-eruptive stage-rash 

on the third da.y. 

Nci.:ati\•e. 
_Almost always in childhood. 
Bru ption not preceded by prodromes. 

Eruption. 
A1~pears first upon the forehead, extend- Appears first upon the neck and trunk-

~:i.~YI~:~~,~~::·::::~:~;::::i:a~:d, and ::if ~~~~~~~~~:i~:~~:~:l,::;L~!i.y 
Most abundant on face and finµ;ers. l\Iost abundant upon back and lower ex-

tremities. 
Various stages of eruption obsen·ed at 

points removed from ea('h other. 
Various i:!-tagcs side by side. 

Pin-prick (loes not c1tuse collapse of ves- Does cause collapse, being unicellular. 
iclc::;;, being multicellular. 

&condai·yfihcr. 
Usually present. Absent. 
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Prognosis.-The prognosis depends upon (a) the degree of severity 
of the type, whether mild or intense, the severer forms (confluent and 
certain of the hemorrhagic) being g rave. 1l 1hc hcn~o1Thagic ~arict_y. in 
which large cutaneous ccchymoses suddenly develop, is almost mvariably 

~~~~~~~~~ ~~:b~~f~;:ep~~t~a:~~th~;~ca~!.v:~~e~h~o ~~:vci1~?~~:·~hs:~~~ec~~: 
arc. as a rule, proportionate. 

(6) The prognosis is modified by indi.i•idual peeuliarities (age, race, i~
tempcrance, etc.) . rrhus it. is m.uch more fatal i~ the very y~ung than In 

older subj ects, much more f:Lta.l 111 dark- than l1ght-complcx1one<l races, 
more fatal in the intemperate than in the temperate, and so on . 

(") Complications increase the death-ra te considerab ly. Of these, 
broncho-pneumonia.. lobar pneumonia, acute nephritis with uremia, septico
pyemic conditions, pseuclo-diphtheritic angina, and pcricarditis are. most 
potent for evil. j._mong the foremost serious symptoms ma..v be mentioned 
excc~sive vomiting, wild delirmm, coma, a tcmpcrnture of 106° F. (41.1° 
C.) or o\·er, urgent diarrhea, :ind dysentery. 

The death-rate has been com pu te<! to be between 15 and 30 per cent ., 
varyiug, however, wi t~1 each epidemic, and thus rendering an exact esti
mrite out of the quest ion. 

Treatment.- The vari c(l indications in the treatment of small-pox 
will be considered separately : 

(1) Prophyla.xis.-The rules that have Leen laitl down elsewhere 
(l'ide Treatment of Typhoid Fever) for disinfection in infectious diseases 
must be rigidly enforced in this :iffection. Quarantine (public and pri
t•ate) must be secured if the deadly progress of small-pox is to be a\'erted, 
and it would seem altogether unnecessary to adduce arguments to show the 
correctness of this dictum. In the homes of the poorer classes, however, 
and even in those of the higher, absolute isolation cannot be carri ed out 
success full y, and in view of this fact special. well-equipped hospitals 
shoultl be pro\•ided for the reception of the disease. Without a rigid en
forcement of these hygienic rnles the spread of' :-;mall -pox cannot be pre
vented. It is important also lO remember that persons who have been 
afflicted with the disea~e cannot, with sa.fety to otherF-1 resume their former 
place~, either in the family or in society at large, before they are completely 
con,·alescent. The best means of prevent ion, however, is vaccination, 
a.nd this subject will receive separate consideration (tricle p. 229). 

(2) General Management.-Ap:trt from perfect isolation :.tnd thorough 
disinfection, there are other hygienic requirements that must be compli ed 
with. The room occupied by the patient should be large and freely ven
tilated (<LU essential matter, thouµ-h strong draft~ are to be avoided), and 
a.II carpets, curtains, and articles of furniture not ttbsolutely needful 
should be remo,·ed. 

The dif't is au elerne11t of treatment that dcmamls mo~t careful atten
tion, and shoul<l he ,·aried according to the stage of the affection. During 
the ini tial stage it must .be restricted to liquid nourishment (milk , animal 
hroths, ctr.), and in atM1tion cooling drinh, including ice, lemonade, and 
ot l1 C'I' of the \•ariour; fruit-juices (diluted). During the stage of rcmiFsion 
of fever we may a<ld soup;.;. jellie~. eggs, toac;it, etc., and with the onset of 
the stage of ~uppuration a ~upportivc diet. reinforced by the ju<liciou:-; uc;ie 
of stimulantl'l 1 is a l1ighly esH•11tial part of the treatment. Light form~ 
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of nourishment must now be given in definite quantities at short inter

wals, a.n<l stnnulation carefully carrietl forwar<l in accordance with the 

fules that ordinarily govern this class of affections. 
(3) The fever and associated symptoms during the invasion stage are 

best controlled by the cold or gradually cooled baths, which possess all 
the advantages in this disease that they co~1mand in typhoid ~ever. ~J..1heir 

effectiveness, together with the fact that m some of the various forms of 

variola. the temperature-cha.rt registers a normal or even a subnormal 
grade of hotly-heat, shows the fallacy of regarding temperature as the 
sole, or even the chief, indication for the use of the Brand method. Cold 
spon<rc-baths, the ice-cap, or the cold pack may be resorted to if cold 
imm~rsion baths are not accessible to the patient. The intema.l antipy· 
reties must be given with a sparing hand, if a.t all, and should be em. 
ployed as antiseptic agents rather than as direct antipyretics, on account 
of their depressing effect. 

':l1l1e thera.py of this stage also embraces the treatment of certain 
symptoms. The vomiting may be incessant and exhausting, and chipped 
ice, champagne, dilute hydrocyanic acid, and cocain hydrochlorate should 
be tried in the order mentioned. If diarrhea be severe, it should be 
checke<l (though neither wholly nor suddenly) by the use of arsenite of 
copper, the acetate of lead (gr. ij-0.1296) and opium (extr., gr. t-
0.0162), in combination, or by bismuth salicylate (gr. v-0.324) and 
i9-naphtol (gr. iij-0.19H). The nervous symptoms are usually re
strained by the cold-bath treatment, but occasionally a wild delirium 
may necessitate further therapeutic interference, and at such times a cvm

bination of sorlium bromid (gr. x-xv-0.6-18-0.972) with the deodor
ized tincture of opium (ntv-0.333), given every two or three hours, is 
of signal value. Very ofLen the wise administration of stimulants re· 
moves all necessity for the use of further means of overcoming the ner
vous symptoms, :111d in m::inia.cal delirium ether may be cautiously admitl· 
istered with gre:~t benefit. 1:l1he catheter must be used if retention of 
orine should occur. For the intense pains that belong to this staae no 
other remedy can be compared with morphin sulphate (gr. t to t-0.008 
to u.016), to be administered hypodcrmically, and repeated if neces
sary; this measure also ensuring good sleep, which would be otherwise 
impossible. 

(-1) As previously stated, the eruption appears with the termination of 
the initial febrile period, and desen•es the closest attention. l'he indica
tions are twofold: (il) to limit the eruption as far as is possible, and (b) 
to modify its course, so that extensi\•c suppura.tio?l and consequent dis· 
figuremeut m:iy be prevented. Ablutions with luke,·;arm water, to which 
may be added some antiseptic (carbolic aciU and glycerin, or, better. a 

mercuric-chlorid solution-1: .5000 or 1 :_10.000) will be found of great 
use. '.l'o prevent pitting ma.ny local applications have been used. For
merly, a. common mode of treatment was to open the pustules as early 
as possible and touch them with silver nitrate-either in the solid stick 
or b~·ushecl ov~r ~n a strong aqueous solution. Painting the skin with 
the tmctu~·e of 10_dm was a pr~ctice _frequently followed in the past. The 
formula of Schw11nmer, herewith g1veu, gave excellent results in a case 
of my own: 
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60.0. 

Another serviceable combi nation is one of eq ual parts of carbolic acid 
an<l glycerin, to be applied only to the pustules. lt has also been recom
mended to touch each pustule with carbolic acid, and then to apply this 
agent in ec1ual parts with . the oi l of thyme (Sansom). It is impor.tant 
that only a certa.in proportion of the pustules be touched at once, this to 
be followed by an equaJ number on successiYe occasions. ~J1h e parts must 
be kept aseptic a.ncl clean, while irritation from scratching, etc. must be 
carefully avoided. Moore of Dublin and Fingen have recently recom
mended the use of red curtains or shades to cut out certain chemi cal rays. 
rl'his treatment was first practised by John of Gaddsclen, a court physician 
of the fourteenth century. 

During convalescence, or as soon as the general condition of the 
patient will admit of it, warm baths, with the free use of carbolic soap, 
are to be gi\·cn at interrnls of two days until several baths hn.ve followed 
the separation of the crusts. Any cutaneous seq uel::c that may present 
themselves must be attacked in accordance with ordinary principles. 

(5) The Period of Remission of Fever.-There are very rarely any 
symptomatic indications apart from those presented by the eruption. lt 
is of first importance, howe rnr, to thoroughly support the powers of the 
system by means of tonics, and espeeia11y by quinin. in addition to an 
appropriate diet and the moderate use of stimulants. 

(6) The Suppurative Stage.-All measures tending to support the 
strength of the patient are needed-the mineral acids, with the elixir of 
calisaya, quinin, strychnin , etc. Stimulants arc often required, and it 
may become necessary to give them unsparingly, the character of the 
pulse and of the first sound of the heart, as well as th e nervous symp
toms, being the physician 's guides. Gradually cooled baths of the usual 
duration or warm baths somewha.t more prolonged give excellent results. 
In this stage certain symptoms may require special treatment. The 
ulcer/'=- in the mouth and throa.t are best relieverl by the use of a saturated 
solution of chlorate of potash in wa.ter as a gargle or in the form of a.n 
atomizer spray. Tee allowed to melt in the mouth is also valuable. 
H emorrhages demand prompt interference, and fuH doses of ergot must 
be given subcutaneously. Internally, large doses of the tincture of the 
chlorid of iron, gallic acid, the mineral acids, or turpentine may be 
administered. 

The complications, as before intimated, are not numerous, and are for 
the most part secondary in nature. Those connected with the respiratory 
passages should be pre\'Cnte<l if possible, and, ow ing to the fact that they 
indicate danger, should receive active treatment if they occur. By fre
quently changing the position of the patient when bronchitis is present, 
and by encouraging him to cough freq uently, as well as b_v the timely 
use of :;itimulants and the proper care of the mouth, pulmonary complica
tions can often be obviated. Should lobular pneumonia occur, the plan 
of treatment which is likely to meet with most success may be briefl y put 
thus: Free st imulation, the assiduous use of the colU or gradually cooled 



228 INFECTIOUS DISE.ISES. 

baths, ton ics, and nourishing foods. L ar,1Jngeal pericltondritis with edema 
of the glottis may suddenly demand tracheotomy. 'J'o avoid the develop
ment of bed-sores an air-cushion or :t water-bed should be provided, if 
needful. Ca.re should also be exercised to prevent ocular complications1 

and their occurrence demands a vigorous form of supportive treatment. 
I have much confidence in tbe use of cold com presses, instilling into the 
eyes at the same time a solution of boric acid (gr. x to xv-0.648 to 
0.972-to f'.5j (:30.0). 

(7) Special Modes of Treatment.-These would be found to be uumer
ouo were we to enumerate all of them, but only those based on the prin
ciple of antisepsis a.re worthy of notice. According to one plan, which 
has many advocates, antiseptic agents are administered internally. 'fhe 
remedies that have been most frequently employed in this ma.nner1 and 
with perha.ps the most promising results, a.re the sulphocarbola.tcs, salol 1 

sodium salicy latc, carbolic acid. creasote, mercuric chlori<l, and the sul
phites. ~ue.lzer st:ttcs that xylol given internally is potent in coagu
lating the contents of the pustules, but experience does not corroborate 
this opinion. 

Kinyoun , Lundmann, and Beclere have used the serum from vacci
nated subj ects (h um:rn beings and the lower animals) or from variolous 
patients in advanced stages of the disease in the treatment of small-pox. 
The cases, however, are insufficient to warrant deductions. 

Special Methods of External Medication.-Dr. Ga.lewouski 1 reports 
brilliant results in the treatment of vario1a. with baths of potassium per
manganate. The salt is added till the water is of a rose-red col01\ and 
Ga.lewouski claims tbat by its applicat ion the temperature is lowered, the 
pustules disappear, a.11d reco\•ery speed ily ensues. rralamon 2 recommends 
a special plan of external medication in the form of a mercuric-cl1loricl 
spmy for small-pox vesicles and pustules, his obj ect being to keep the 
surface un<lcr the influence of an antiseptic. rl'hc mcrcuric-chlori<l solu
tion is prepared aJtcr the following formula.: 

~· Mercuric cltlorid, gr. xv (1.0); 
'l1artaric acid, gr. x \' (1.0); 
Alcohol (90 per cent. ), [3jss (6.0); 
Ether to make f5jss (45.0). 

Sig. To ~e applied as a spray three or four times daily for one 
minute. 

I t is essential to exercise the precaution to protect the eyes. which may be 
covered by layers of cotton clipped into a satura.ced solution of boric acid. 
Talamon advises the commencement of his method on the first day of the 
erupti~n, the a.ppli ~;ttion to be preceded with a vigorous washing of the 
face with soap, wluch may be rinsed off with boric aci(l and then dried 
with absorbent cotton. After the spray has been m:;ed the face should 
?e covered with a layer. of a 50 per cent. glycerolatc of mercuric chlorid 
in order to keep t he :;;km continuously aseptic. After the fourth day the 
number of sprayings per d~em is grad ually lesse~ed1 so that by the sc~entb 
d:iy they may be discontinued; but the applica.tion of the glycerolate 
should be continued. 

1 Jfo/. /'n·.~s and Ofrcular, 1890. 
1 ./011riml 1~( Outm1row1 am! Venereal Di.~1·u.<n1, Febru:try, Jb91. 
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'l'ahmon adde<l, in the confluent an<l other grave forms of the disease, 
general mercuric-chlorid baths, lasting for three-quarters of' an hour to 
an hour. 'l111e buccal and pharyngeal eruption is to be tre<.ite<l by gargles 
and lotions of boric acid. Internally, the therapy is limite<l to sustaining 
the strength of the patieut b.r means of alcohol (3iij-iv; go.0-120.0 
daily), according to the gravity of the case. 

VACCINATION. 
Historic Note.-One of the first steps in preventive medicine 

was the practice of inoculation as a method of protection against the in
fection of small-pox. It had bt'cn practised in China and other Asiatic 
countries for cen turies, and Lady :Montague, the wifo of an English am
bassador to Turkey, early in the eighteenth century introduced it into 
England, after which time and until vaccination was known, it was very 
extensively practised there. 

Pus taken directly from a small-pox pustule was introduced beneath 
the epidermi~, and the person inoculated developed variola, though in a 
milder form than when arising from ordinary infection. The attack ran 
a more rapid course, having fewer pustules, rarely terminating fatally, 
and protected the indi\•idual from subsequent attacks. 

The objections to this method were that it did not :tlways produce a. 
mild form of variola, a small percentage of cases having u fatal termina
tion, an<l that, however mild the attack, other unprotected persons brought 
in contact with it were as liabl e to contract small-pox in as virulent a form 
as if contracted in the usual way. 

In a paper published in 1798, Edward Jenner, a physician of Glouces
tershire, Engla,ncl, and a pupil of John Hunter, first made known to the 
world the value of vaccination . 'fwenty years previous he had observed 
that persons employed in dairies, who were accidentally inoculated with 
cow-pox, were insusceptible to thr contagion of small-pox, and, aftrr ex
perimenting all these years, he became satisfied that inoculation with the 
vaccine lymph was a. preventive against small-pox. After the publication 
of his paper he was subjected to ridicule and abuse by the profession, 
but through his persistence he was finally allowed to practise his method 
of vaccination in the wards of a hospital. and in the course of a few years 
it became gencrall.v recognized and was practised in France and ... \merica, 
as well as in England. L:tter, the method fell into disrepute for a time, 
owin~ to the fact that certain persons who had been vaccinated subse
quently contracted the disease, it not being known then that a revaccina.
tion was ncce!'lsary from time to time. Strange to say, however, in the 
century that has passed s ince the first vaccination by Jenner thrre has 
practicall.v been no change or improvement either in the method or the 
vaccine used. 

Vaccinia, or cow-pox, is a. mild eruptive di!'lcase that occasionally 
occurs among cattle, a simi lar disease being produccll in them by inocu
lation with the sm:dl-pox virus from man. It is communicable by c0n
tact only, and is usually carried from one cow to another by the hands of 
the milkers; hence Lcing usually found on the udder or teats of milch 
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cows. Since Jenner's time many theories ha,·e been advanced as to the 
exact nature of this disease in cattle, and at the present <la.y the subject 
is still in dispute. It is now, however, generally conceded that if cow
pox is a distinct disease, originating only with the cow, the eru1~tive dis
ease produced in this animal either by inoculation of small-pox virus from 
man or of '·grease" from the horse is, at least in all essential respect!i!, 
a <lisea~c not to be distinguished from primary or idiopathic vaccinia. 
Guarnieri has described certain parasitic organisms, the (}ytorectes Guar
nieri, foun<l in corneal lesions produced by the injection of vaccine lymph. 
This observation has been confirmc<i by Pfeiffer and others, but the 
pathogenic nature of these protozoa bas not been determined. · 

Tlie vaccine virus consists either of the liquid contained in the ves
icle or of the scab resulting from the desiccation of the pustule. 'fhe 
former is furnished from vaccine farms, of which there are several in this 
country, is then dried on ivory points, and, if kept in a cool place, re
tains its virtue for a week or ten days, or. possibly, longer, but should 
be used as fresh as possible to ensure a successful result. It is also some
times preserved in capillary glass tubes, sealed at both ends, or between 
glasses, an<l kept in this way it is less liable to infection through unclean
liness in handling. The scab from the cow is not used. 

1'/te Site.-'l'he point usua1ly chosen for vaccination is on the arm 
over the insertion of the deltoid muscle; but in girls, for cosmetic reasons, 
it is sometimes preferred on the leg, and the most common site is over the 
junction of the two heads of the gastrocnemius muscle. 

'1.'eclmique in Vaecination .-Tbe part selected should be made sur
gically clean ; then gently scrape the skin with a lancet or other in
strument, which has also been made aseptic, unti l scrum begins to exude. 
If, by too vigorous scraping blood should be drawn, it should be care
fully dried with a piece of sterile cotton before the lymph is applied. 

The charged end of a point, which has been previously dipped in 
tepid water, is 11ow gently rubbed over the abraded spot and the limb left 
exposed to the air until the lymph has been dried upon it. It may then 
be protected by a piece of gauze strapped on it or by one of the shields 
made for the purpose. 

Some physicians still prefer the lmrnanizecl lymph, and when this is 
us.e<l the "arm-to-arm " vaccination is best. 1'he lymph is taken from a. 
charactcri~tic vaccine vesicle (from the fifth to the seventh clay of its de
velopment) of a healthy child and applied directly to the arm of another. 
When this method is not practicable1 however, the virus may be dried and 
pres.erved for use just as in the case of bovine virus. 

1'be s:_ab resulting from a vaccine ve~icle on a healthy child was for
merly 9u1te generally used, and it could be kept a long time without 
losmg its virtue. It wi1s sure m its action, and offered the aclvantarre to 
the physician of being easily preserved: but it was more liable to be~ome 
infec.ted than the lymph when preserved in the usual way, and, since the 
vaccmc farms are so conveniently located, lymph may be obtained from 
them at any time without clelay. 

Thc1:e a.re no valid reasons '~hy the hum::inized should be preferred to 
the bovine lymph, and the possible danger of conveying syphifo;; or other 
constitutional disea~c from one person to another by means of the former 
should be sufficient rC'ason for the use of the latter. 
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Period of L{fe for Vacci1tation.-lt is usually advisc<l to vaccinate 
infants within a few weeks or months after birth, but, unless small-po~ is 
prevalent, it is best to wait until the latter part of the se-::-on<l or the 
beginning of its third year, as the child has then passed through its 
teething pcrio<l and.will be better a.ble to resist the effects (slight though 
they may he) consequent upon vaccination. 

'l'ime .fo,. Revaccination.-To ensure the individual agiLinst infection 
he should be revaccinated at puberty and every few years afterward, or 
a.t any time when small-pox is epidem ic or liable to become so. 

Symptoms.-Aftcr vaccination no local or constitutional cffccts
except the slight irritation due to scarification-arc noticed until the 
third day, when a small red pa.pule appears. By the fifth or sixth day a. 
vesicle u.ppcars. By the ninth da.y it is fully developed, and, like the 
vesicle of variola., is filled with colorless lymph, is umbilicatcd, multi
loculn.r, and has a. distincdy inflamed areola of deep rc<l color, accom
panied by heat, itching, and tenderness. By the tenth day this may ex
tend an inch or two from the vesicle. Quite frequently the axillary or 
inguinal glands (depending upon the location of vaccination) a.re swollen 
and tender. and in a tubercular child they may gC1 on to suppuration. 
After the tenth rlay all these symptoms gradually decline; the pustule 
dries up, and then forms a brown scab which is usually detached in the 
third or fourth week, leaving a permanent cicatrix. 

Complications.-Occasionally one or more additional vesicles are 
formed at a little distance from the point of inoculation, and, rarely, 
there is a general vesicular eruption, due to absorption of the lymph. 
An erytltematous rasli is not uncommon, and appears, if at all, about the 
sixth day. E1·ysipelas may occur as a complicatio111 and, if it is preva
lent in the house, vaccination should, as a rule, not be performed; if 
deemed necessary, however, the greatest care should be taken to ensure 
cleanliness. · 

Sometimes, owing to injury to the vesicle or to uncleanliness, an ulcer 
forms, which may be weeks in healing. Eczema and other skin-affections 
are usually aggravated during the course of vaccination, and it should not 
be forgotten that it is possible for syphilis to be inoculated with the vac
cine virus. Any of these complications call for the same tre;ttment as 
when occurring independently. 

VARICELLA. 
(Chicken-pox.) 

Definition.-An acute, contagious disease, characterized by a cutane
ous eruption of papulcs, passing into ves icles and pustules; a lso by slight 
fever and mild constitutional symptoms. For a. long time it was con
founded with varioloid) but its distinct character has uow heen recognized 
for many years. Complications and sequelre arc infrequent. 

Etiology.-It is well estahlished that the contagium of vnricella is 
found in the vesicles, as the disease has been communic<Ltc<l by actual 
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inoculation with their contents. 'l'he specific poison has not been satis
factorily isohtted, although it is suspected that certain protozoa :ire the 
direct cause, but, as in the case of vaccinia. an<l small-pox, positive proof 
is wanting. Yaricclla. may be transmitted by exposure to another ca~e 
or _possibly through the med~um of~ thir~ person, th~ school. and asylum 
bemg the most frequent po1~ts of its .origm. It aflccts ch1ldrcn of all 
ages, and usually one attack 1s protective. It closely resembles measles 
in its contagiousness. 

Symptoms.-The incubation pcrio<l is uniformly from fourteen to 
sixteen da,ys. rr there be a prodromal stage of the disease, ce~tainly in 
the vast rnajority of cases it cannot be recognized, though a slight fover 
and general ind isposition may be noticed for twenty-four hours before the 
appeara.nce of tbo eruption. In many cases the eruption is the first 
symptom. 'l1his occurs in the form of small reddish puncta., from which 
rapidly develop rosy-colored maculations, an~ these become tensely dis
tended, transparent, or slightly yellowish veswlcs of the average size of 
a split pea. 'l'hc eruption appears first upon the upper part of the body, 
the chest and back, neck, scalp, and face (on the latter quite sparingly), 
and always upon the hairy scalp. Frequently the \'esicles form on the 
mucous surface of the lips, inside the cheeks, on the tongue, palate, con
junctivre, and in the progenital regions of both sexes. At times the 
glands of the throat become slightly enlarged and painful, the vesicles 
arc superficial, the child has the appearance of having received a shower 
of boiling water, and the firm pa.pule which precedes the variolous rash 
is a.ltogether wanting. The vesicles are at first transparent, and their 
contents pla.inly show through their translucent roof-wall which is com
pose1l only of the stnitum corneum of the epidermis. Umbilication rap
idly occurs at the apex, and the contents of the vesicles become lactescent, 
and gmdua lly Sero-purulent. The areola is most distinct when the vesicle 
is fully formed a.nd fades as the latter dries. Crusts form wh ich drop off 
in from five to twenty clays1 depending upon the depth to which the skin 
has been invohecl. On the trunk, as a m le, no ma.rk is left, but after 
the more severe attticks, when the true skin has been involved, scars 
remain, and frequently there is quite deep pitting. 'fhc marks are usu
ally on the face when the skin has been unprotected. On the bands and 
feet the vesicles appear without having been preceded by a pa.pule, and 
sometimes there is no areola, each vesicle resembling a. drop of water 
upon a. healthy skin. Pustules may develop in consequence of irritation 
or infection, as the result of scratching, or in feeble or poorly-nourished 
children and in unhealthy children deep ulceration may oc"cur, lasting 
for weeks. In rare c!\~es there may be necrotic inflammation about the 
site of the pox (i1aricella .qan.qrcenosa). 

In mild cases onl)~ ten, twenty, or thirty spots ma.y be found on the 
bo<ly, but in severe cases the skin may be almost covered in certain 
~·eg;i?ns. The eruption 1 how~ver, is never confluent. The temperature 
1s .highest on tl.10 second or th1r<l t1a.y, when the erupLion 1s a.ppeari11g. In 
mild, uncomplicated cases the thermometer registers 101° or 102° F. 
(38.8° C.) for two or three da~'S a.t most, but in severe cases tbe tempera
ture may be as high as 10-1° F . (~0° C.). 'l'his is usually due to broken 
health prior to the acute illness. The temperature falls gradually as the 
rash fa.des, a.nd presents a. temperature-curve similar to that of measles. 
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There is usually neither coryza, vomiting, cough, nor diarrhea, and in 
their place is only the general indispo~ition which is associated with any 
febrile diseasC'. 

Complications.-Erysipelas occasionally acts as a. serious compli· 
cation in delicate chi ldren. I t may develop about the pocks, particularly 
when they arc 1lcep and associated with some ulceration, and scratching 
with unclean fingers is its prime causal factor. 

Adenitis, mild and isolatell, and suppuration with abscesses in the 
deeper cellular tissue a.re occasionally seen. 

N epltritis is infrequent, but may occur in unhygienic surroundings or 
in carelessly managed cases, just as it may follow scarlet fever or measles. 

Varicella is :tlso quite frequently complicated with other infectious 
diseases, and varicella , scarlet fernr, and measles hM'e been seen curiously 
blended in epidemic form . V a.ricella. and measles, however, arc most 

frec!f\~~tJfia~0~~i~c~.f v<l ricella offers no special difficulties. 11he erup· 
tion comes out slowly and in crops, so that papulcs, vesicles, and crusts 
may be seen upon the skin in close proximity. Again, it should be noted 
that the umbilication is clue only to the fact that the drying up of the 
vesicle begins a.t the center, and that the pocks may appear on the mucous 
membrane. Yarice1la. is distinguished from urticw·ia by the presence of 
fever, and from eczema pustuloswn by the mild febri le symptoms of the 
latter, the discreteness of its pustular lesions, the absence of itching and 
of infiltration of the sk in in patches, and by its tendency to symmetric 
development. 

r ariola and varioloid of infants are to be distinguished from varicella 
by the prodromal symptoms, and by the greater ri se of temperature, 
though the distinction between mild varioloid and severe varicella in 
infancy and ch ildhood will always tax to the utmost the skill of the 
keenest diagnostician. Th e sooner it is understood that in termediate 
forms are lik ely to occur, which cannot be positively assigned to one or th e 
other category, the better it will be for both the profession and the lai ty. 

The prognosis in private practice is always fa\'Orable. Only in the 
slums or in hospital cases complicated by erysipelas, adenitis, or nephritis 
may grave results be anticipated. The milder cases may, however, leave 
slight monuments of their existence in the form of one or more depressed 
cicatrices which may mar an otherwise beautiful face. 

Treatment.-Isolation should be enforced in schools and in all in
stitutions containing many young children. In prirnte houses, unless the 
younger children are delicate, quarantine is unnecessary. The disease 
ma.y be transmitted to others as long as the crusts are present, and hence 
isolation should be maintained until they have fa llen off. In most cases 
constit utional sym ptoms of the disease are so mi ld as to require no treat
ment. It is best at the outset to place the child in bed for a few days, 
and sponge daily with warm carbolized water; the local itching may 
be allayed by sponging with a weak solu tion of carbolic acid or by the 
use of carbolize<l vasclin. When tl1 e crusts lrn ve form ed, CR pecially on 
the face, an ointment of zinc oxi<l containing ichthyol (2 per cent.) should 
be applied, and c:irc should be exercised to keep the ski n clean and to 
prevent scratching. In :di cases the urine should in vari<ibly be examined 
sevcrnl times during tind following the attack. 
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SCARLET FEVER. 
(&arlet Rash; &arlati1ia.) 

Definition.-Scarlet fever, or scarlatina, is a self-limiting, acute, con
tagious disca::ic, characterized by vomiting, fever .(~ore or le~s typical), 

~~g~~-~,p~i~~,i~o~l~~~;c~ ~1~ t:~:b~~ouu~~:o~::q~;:a~i1!~s~;1S.U~~~~~~:~i;,c~~ 
nephritis. It is a disease of childhood, but may occur at any time of life. 

Scarlatina is a widespread disease, tho~1gh perhaps less universal than 
measles. It is en<letnic in all the large cities of tLe g lobe, and at inter
vals the cases multiply into more or less extensive epidemics. Smaller 
towns and rur::i.l districts are visited, and the epidemics a.re usually trace
able to importation of scarlatina! poison, so that it may be stated that 
they never originate de novo. 

Pathology.-'l'herc are no pathognomonic changes. \\'hen <lcath 
occurs ea.rly the chief lesions arc presented by the throat, while in addi
tion engorgement of the viscera is note<l, especially of the brain. The 
exanthem is rarely visible. In malignant types, however, in which the 
eruption is not seen during life, it makes its appearance ra.rely after death, 
and this aids in establishing the nature of the affection . 

When death occurs at an advanced stage the lesions arc those either 
of nephritis (with dropsy), or of septico-pyemia, or of inflammation of one 
or more of the serous surfaces (pleurisy, perica.rditis, endocarditis, menin
gitis, etc.) . Additional changes in the various viscera are, for the most 
part, identical with those met with in other acute infective diseases, and 
hence need not be described here. The blood, it should be pointed out, 
is da.rk, fluid, and coagulates feebly, owing to a decrease in its fibrin fac
tors. The process of desquamation may be observed, together with more 
or less emaciation in protracted cases. 

Among other lesions which are more or less peculia.r to the disease are 
(a) The eruption, which is a dermatitis of very miltl gnule. (b) Sem·latinal 
angina, which in its mildest form presents hyperemia and a slight swell
ing of the mucosa of the tonsils, soft pa.late, and pharynx. In the se\•erer 
grades the inflammation is phlegmonous (scarlatina. anginosa), and some
times terminates in ulceration. rl'here is great swelling (especially of the 
tonsils), an<l the formation of abscesses, clue to secondary in fection, is com· 
mon. Extension of the purulent inflammation to the connective tis:;ue 
of the neck produces marked incluration, and more or less extensive ab· 
scesses .may take place. Gangrene sometimes supervenes. (c) In certain 
epidemics a m.embranous exudate accompanies the scarlatinal angina

1 
and 

this may or may not be truly diphtheritic. "'When it appears early it is 
non-dipbtheritic, as a rule, the streptococcus of erysipelas b~ing often 
found; on the other hand, when it comes on late it is often diphtheritic 
in nature and shows the presence of the Loffier bacillus. Other second
ary inflammatory processes occur that are due either to direct extension 
or to metastasis, but these will be considered later at sufficient len<rth 
(vide Clinical History) .. (d) 'l.'lie.Nepla-iti•.-Thc 1:cnal lesions, so pr~n
rnent and so common m scarlatma, arc mcluded 111 the description of 
"Acute Bright's Disease." 

Etiology .-The bacteriology of the affection is unknown as yet, al
though the fact that it depends upon ' speci'l poison cannot be <louhted. 
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As early as 1892, DoeLle described a. peculiar variety of protozoa. which 
he found in the blood of patients suffering from some of the eruptive 
fevers, and among them scarlet fever. Be found a. ciliated and a con
tractile form, occurring both within the red blooJ-cells an<l free in the 
plasma, and staiuing '\ell with methylene-blue. This observation, how
ever, has not been confirmed, and as the streptococcus pyogcncs has been 
found in nearly all the infbunmatory complications of the_ disca:-;c, espe
cially scarlatina.I pneumoni;t and angina, some patbolo_gists_ ( BabCs, Berg<!, 
Klein) have held it t? be the cause. i\Ia~·morek, Hask111, and l\losny, 
however, believe that 1t is an example of mixed in.J'ection, the streptococ
cus ?c•ing merely a. secondary fn.ctor, and Ma~·rnorck Las been confirmed 
in tlus view by the results of his experiments with antistreptococcus scrum. 

1l 1he general receptivity for scarlet fover is not so great as in certain 
other cxanthemata (e. ,q. small-pox, measles); hence i11 a household in 
which there arc se\'eral children some are apt to escape the disease, even 
though all have been equally exposed. 

'l1be virus is probably contained in the excretions from the throat and 
in the epidermal scales thrown off from the surface of the body. It is also 
present in the blood of scarlatina patients. 

Modes of Conveyance.-The majority of the cases are produced by con
tagfon, and I ha.Ye observed that in many instances a single contact of a 
healthy child with a. scarlet-fever patient has sufficed to convey the dis
ease. It is also communicated by fomites, and the poison of scarlatina. 
contained in clothing retains its infective power for months-a fact that 
shows conclusively its great tenacity of life. The patient himself is a 
center of infection until the end of the period of desquamation. Aga.in, 
any objects (furniture, utensils, library books, toys, etc.) which the patient 
has touched or bandied may serve to communicate the poison to healthy 
children. ~I.1he disease may also be transferred by persons who have been 
in the sick-room, while they themselves escape. 'l1ransmission through 
milk has been observed, infected dairies having been known to dissemi
nate the poison and give rise to epidemics. ~I.1he infection ma.y also be 
air-borne, though not for any great distance. 

Mode of lnfection.-'The precise way in which the infection of a healthy 
person takes place is not quite clear. Most probably the poison is inhaled 
into the throat, where infection usually occurs, but it may gain entrance 
to the body through the alimentary tract. Infection may also take place 
through the blood, as is shown b_v the fact that children have been born 
in all stages of the disease. ..Artificial inoculation with the blood of scar
latina pat ients has resulted in more or less typical forms of the complaint. 
Whether or not an open lesion of the mucous membrane of the throat or 
other surfaces is necessary for the entr:ince of the poi~on into the circula
tion has not been determined positively, but fresh wounds always predis
pose to infection. 

Predisposing Causes.-(1) Age.-The period of chief liability is from 
the second to the tenth year, after which it diminishes. It is nire under 
the age of one year, :ind especially so under six months. (2) Recent 
wnmzds-accidental or surgical-increase the susceptibility to the pecu
liar poison. (3) Women in clti/dbed, for the same reason as (2), but care 
mu~t be exercised, lest this class be confounded with septic affections. (4) 
Seasun.-'l'hc autumn and winter months furnish the most cases. 
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Immunity.-Sinµ-lc attacks rluring the lifo of a per~on form a rul e to 
which therC' arc rathcl' frequent exceptions. 

Clinical History.-The incubation period is extrC'mcl ~· brief, lasting 
usually from two to tbrce or four clays. I t ma~r rarely, how c\'Cr , be 
lon ger-fh·c to e ight days-or more rarely still sbortt' r-lcss than 
twenty-four hourf'. 

The invasion of scarlet fever is genera.Hy quite sudden and, as a rule, 
active. rrbc child feels uncomfortable, looks s tupid, complains of sore 
throat and decided nausea, and in the great mttjority of the cases vomits. 
The ton"UC is funcd. If he be very young, nervous sy mptoms arc prom
inent, a~<l he nuiy exhibit convulsions. 'fhe pulse, which is a. strong 
diagnostic factor, is rapid a.n<l hard, reaching 1-10 to 160 at the very on
set. The temperature rises quickly to 104° or 105° F . (40.5° C.), and 
remains high. 

Eruption.-Within the first twenty-four or thirty-six hours the charac
teristic rash appears, and is, as a rule, first seen on the neck ; there is no 
certainty about this, however, as it may first come out on the abdomen or 
back of the hands or on the thighs, and not be seen on any other part of 
the body. Frequently it is found on the clependcnt portions of the trunk. 
At til·st it is slight, but perfectly characteristic, an<l usually takes two 
days to mature. In mil<l cases it disappears within thirty-six to forty
eight hours, and at no time is more than a· very fine rash, but when 
typical it cannot be mistaken, especially if accompanied by the premoni
tory symptoms. When seen from a short distance at the end of tLe first 
twenty-four hours of its appearance the whole body (except the face) is 
of a uniform bright scarlet color. If we examin e more closely, we find 
that the emption consists of a multitude of red points that correspond 
to the hair-follicles. 1l 1hese points a.re surrounded by zones of erythcm
atous redness, wl1ich, joining with one another, give a generally diffuse 
red a.ppea.ra.nce to the whole skin. Frequently, however, the rash con
sists of points representing the hair-follicles with out the erythema, and 
in rough skins the rash may he more punctiform-that is, more strictly a 
condition of" goose skin. " s.udamina arc quite frequent. Pressure by 
the finger causes a pallor which at once clis:tppears when the finger is 
removed. 'J' he patient's lips and ch in are pa.le and in striking contrast 
with the Yividly scarlet cheeks. In some cases the rash is patchy, espe
cially on the limbs, and in these cases it may suggest measles, the patches 
consist ing of clusters of fine pa.pules or points with much surrounding 
erytl1ema., while normal skin is present between the patches. In senre 
cases the rash may be hemorrhagic in character, minute extravasations of 
blood ta.king pJ;.lCe in the skin ; this may occur even iu mild attacks, and 
not be seen un ~d after death, but more freq uently it is seen in malignant 
c.ascs. Purpunc patches arc frequ~ntly found after <lenth when even in 
life they did not appc;1r. 'l1hcre 1s itching, which may be either mod-

era~y°~.h~11!~~15~ f t;;;~l~~-~~~,~~c!~0tl~~ul~~tt~l:~ '\~~\':,~·has beeu fadin.(1 for sev-
eral da.ys, is succeeded by a. dcsq ua.mati on tha.t will be ext~rn;ivc or 
sligl1t according to the intensity of the ftn-cr. Tn milcl cases tbc tonsi l::, 
palate, uvuhL, an<l phal'ynx arc deeply congested, and the mucosa. of the 
checks, pa.late, anjl tonsils may sho w the eruption. Jn severer forms 
the tom;ih~ are red and infhuuc<l, and covered nith tenacious secretion:,, 
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while minute yellow points corresponding to the tousillar crypts are 
usually prominent. ( l ""ide Malignant Scarla.tina.) The nai::al cLambers 
are swollen, producing a free discharge, and the deeper cen·ical glands 
a.t the angle of the jaw are frequently enlarged. Th e tongw: is coated 
with a thick, dense white fur (dead epi thelium), and frequently shows a 
dry, glazed central band. In a few days the dead epithelium is cast ?ff, 
clearing the tongue, when we have a red, clean, glazed tongue with 

~11:s~~?a1et~i:1~~~~- fui·ti:o:;~t;;~ 1~e~~:i:tY/~ \~·~ft c~~,.~~11~~e 1:irc t~~~J'~n~~ 
ti vre inj ected. 

Sleeplessness au<l mild delirium often mark a. typical case, suggest
ing a congested sta.te of the meninges, but it is neither usual for the 
ch ild to be Yioleut nor for the delirium to continue long. 

rrhe pulse is usually a st rong rliagnostic fe:iturc, anti is always hard, 
quick. and wiry, varyi ng from HO to 160 ; it is out of proportion to 
the tcmpera.ture and the general condition of the child. Lcukocytosis 
is commonly noted. 'fhe temperature in. average cases reaches 104° or 
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10;;° F. (40.5° C.), and in severe forms itmuy touch 10G° F. (-11.1° C.). 
the nocturua.l r emissions being sli µ; ht and dcfcn·escencc gradual (t•ide 
Fig. 22). Th e urine is scanty, thick 1 and contains ura.te8, with a small 
quan tit.v of albumin. 

" .ithin on(' week, if no compli cations have OC<'lllTC! l , the ntta.ck ,,jJl 
have re:H·hrd its licigl1t an<l the :::.ymptoms h:ne brµ:un to <ll·tline. 'J' he 
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rash gradually fades, temperature falls, the tongue is le s reel, the throat 
less injected, and the child seems more natural. If at the end of one week 
the fe\'er continues, it suggests the many possible complications, the 
most frequent of which is a. throat or tonsillar ulceration, inflammation 
of the cervical glands, otitis, or, most probably, acute nephritis .. It 
mu~t be well understood that no two cases of scarlet fever are alikP. 

Clinical Types.-Mild Scarlet Fever.-In very many cases of scar
let fever all the premonitory symptoms are absent, and the rash is the 
only indication of the trouble. 'fhere is neither Yomiting nor fever to 
be recognized, and no tonsillar trouble of any importa,,nce, while the 
rash is neither uniform nor well marked. In thc8e cases we must be 
very careful not to confound the eruption with urticaria or some of tbe 
many medicinal rashes. The most di~cult cases of all to diagnose are 
those in which sore throat is present without a rash, inasmuch as there is 

not~i;t~nc;~~·:~~:ri:~\~1:,~~~~t ~\'~~~r}:~~:~~lto;~iJ~i1~!~ arc affected it fre-
quently happens that a chilcJ. has sore throat and the "strawberry 
tongue" without a de\'elopmeut of the rash. This may also occur in 
adults, and is the so-called scarlatina sine eruptione. 'l1hese very slight 
cases of the fe\'Cr are the most to be dreaded, as they may be followed 
by the most severe attacks of nephritis. 

Malignant Scarlet Fever.-Death occurs usually by the end of the first 
week in severe cases, Drs. Ashby and Wright reporting a death within 
the first twenty-four hours (ataetie form). Jn malignant cases, such as 
usually occur among the unhygienic and delicate, the tonsils may be 
coYered by a membranous exudate, and the system quickly receive an 
overwhelming dose of the poison ; death then results from septic causes 
(an.qinose form). In cases in which death occurs early a child soon be
comes cyanotic, restless, or more frequently somnolent. In all these 
cases the temperature remains high-105° to 106° F. (41.1° C.), and 
very frequently 107° F. (41.6° C.). Diarrhea is frequently a trouble
some factor in severe cases; coryza is very abundant; there is much 
glandular swelling and ccllulitis, the neck becoming enormously enlarged 

~~~ h1~~.:~~'s.;~~u~~:; b~~~1m~~t.~~~,~~I!~, 1~~~~~ !L~e~;,~~cn~i~~:1~;0f:if:. 1 d; 
If life is sustamed through such an ordeal, the tonsils slough and 

the lungs may eventually become the seat of a. septic pneumonia. In 
many desperate cases when life is prolonged to the end of the second or 
even. ~hir<l week g~neral septicemia is most likely to occur. In this 
con<l1t1on the tonsils ulcerate, sloughing patches appear on the fauces, 

~~c~~~11!8e1~~~~1~ct~~\'~~c:u~e:~~~u~~~~r~:~r::1~nd~~g~l~~~:~n~~~ ni·~~ 
temperature may remit, but continues high; the urine is albuminous; 
pus. wells from both cars; and thus the child is gradu:tlly consumed and 
p~r1shcs. In al.I th?sc cases pleuro-pneumonia will be found, together 
with hcmonhag1c kidneys, and most probably sma.11 abscesses will be 
found in the latter at the post-mortem. · 

.A third va1:iety. (ltemorrltagic) show~ at first cutaneous pctcchire, 
wl11ch grow. rnp1dly mto large ecchymo.t1c 1~atches . Hemorrhages also 
take place from the mucous surfaces, ep1stax1s and hematuria being very 
common. Death, as a. rule, follows in two or three days. 
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Desqua.mation.-By the end of the first week the rash commences to 
disappear, the skin is (or soon becomes) mottled, dry, and rough, and 
gradually the scarf skin begins to separate. This process usually 
begins about the ncc.k and trunk, and frequently l~uge fl:.ikc~ are <l.e
tached, the whole cutrnle of the hand or foot somct11nes commg off 111 
one mass like a glove. 'l1he degree and character of the dcsquamation 
bear some relation to the severity of the eruption. In some cases the 
hair and nails have been cast off. In many cases dcsquani:ttion is pro
longed to the eighth week; it is usually longest on the hands and feet. 

Complications.-Otitis.-'Thc inflammation mity extend from the 
throat along the Eustachian tubes to the middle e::ir, ::incl pus be formed 
in the tympanic ca,,ity, making its exit by perforating the membrane. 
This complication may occur either during the fever or at some time 
during convalescence. Suppurati?n in the middle ear is one of the 
common causes of a continued high temperature aft.er the disappear
ance of the rash . Pain in the ea r may not attract our attention to 
this unfortunate complication; most frequently, however, the ch ild will 
place its band on the ear and shake its head, as if to get clear of some 
source of irritation. 

Pyemia.-Pycmia and abscess of the lungs ma.y follow, and throm
bosis of the lateral sinus may occur. Th e tonsils may be the 8eat of 
dcE>p ulceration, and the soft p::ilate may slough and show cicatrization 
of the soft parts of the throat in cases which may yet recover. 1'he 
cervical glands may become enlarged and suppurate, eith er during the 
fe\•er or while the child is con\'alescent. In debilitated or strumous 
children this complication may be very troublesome, with the formation 
of deep ragged ulcers, slow to heal, and in rare cases exposing the 
larger blood-vessels. Broncho- or lobar pneumonia ma.y occur, and is 
most usual during the second week, being due to extens ion downward 
of the lesion from the throat. Pneumonia followed by empyema may 
also occur during convalescence. 

Arthritis, Synovitis, and Rheumatism.-In unhygienic su1Toundings 
or where careful nursing is not carried out the joints are likely to be
come swoll en and tender at the end of the first or the commencement of 
the second week. 'l'he wrist and the small joints of the fingers are 
most prone to be affected; the synovial membranes and the sheaths of 
the tendons at the back and in the palms of the hands are attacked. 
The elbows, the joints of the vertebrre, the ankles, the knees, and soles 
of the feet may be affected; movement causes pain, and these parts are 
generally swollen, red, and very tender. The trouble is not severe, 
being fugiti\'e and seldom returning to the same joint. Etiologically, 
this form of trouble is not true rheumatism, but is analogous to gonor
rheal synovitis. 'J1l10 knees may be most Se\'erely affected, remaining 
swollen for severa l weeks, and in unusual cases suppuration may take 
place an<l be fo llowed by pyemia. Such cases are usu<tlly fat:il. 

Nephritis.-No other compli cation of scarlet fever can equ::il nephritis 
in importance or i11terest1 this condition always giving rise to anxiety in 
otherwise mild and hopeful cases. During the height of the fever, as is 
the case in all exanthemata, there is a trace of albumin in the urine 
that has no special signifi cance, and it is possible for the kidneys to 
escape without greater damage than occurs in other acute febrile affec-
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tions. Independently of this febrile albuminuria, there are two forms 
of nephritis which it is important to bear in mind, though they have 
been frequently confounded: 

(a) Septic Nephritis.-In severe forms of scarlet fc,·er, when the 
throat symptoms include sloughing tonsils, involvement of the soft 
palate, and general adenitis, the urine quickly becomes loaded with 
albumin, but shows scarcely any blood and but few casts. No renal 
symptoms will be recognized, and if present they may be masked by the 
,!!Cneral condition of septicemia. There may be neither dropsy nor uremic 
phenomena, but the patien~ usually dies by the end of the second week, 
when a typical pyemic kidney is found containing minute abscesses. 
This condition of' the kidney is only one part of the general pycmia, 
and merely il lm;trates the fact that this orga.n suffers during the course 
of the general inflammation. 

(b) Post-scarlatina! nephritis is tbe form most likely to occur about 
the third or fourth week, and is the one generally known as scarlatina! 
nephritis. 'l'he kidney~ are undoubtedly involved in an active sympa
thetic inflammation, and at the encl of the fever, more than at the be
ginning, are engaged in carrying off waste products of the fe,·er itself. 
From the nature of the disease they are in an irritable condition anrl 
prone to take on inflammatory changes, just as the bronchial tubes and 
the lungs are left in a. very susceptible condition following measles and 
whooping.:cough. In this way the uriniferous tubules become choked 
up by the desquamation that is going on inside. 'fhe number of cases 
that suffer from post-scarlatinal nephritis varies according to social con
ditions, the nature of the epidemic, the season of the year1 the nature of 
the treatment received during the disease, an cl especially the ca.re recei,·ed 
throughout convalescence. Ashby an<l Wright fix the rate of those 
who suffer at 6 per cent. of hospital cases, but th is is, undoubtedly, too 
hi~h, since hospital cases receive better care <luring com·a.lcscence than 
pnvate cases. The usual time for this form of nephritis to occur is 
from the end of the second up to the fourth week, but it usually begins 
very insidiously. 'l1races of albumin may be found for a few days be
fore the blood and larger quantities of albumin occur, but it is often im
possible to date the commencement of an attack. Usually after the f'erer 
has subsided the patient for a few <la.vs feels well, bl;t ,·erv suddenlr 
grows restless, is feverish at night. is thirsty, has a quick, hard puisC. 
and passes a small quantity of dark-colored urine. If care has been 
~xercised, it will be found t?at the urine has been gradually diminishing 
for several days, and a slight puffiness about the fa.cc frequentlr an
nounces t~le beginning of the trouble. Later the fa.cc becomes pale and 
puffy, while there may be edema of the feet and scrotum. and !'ome 
vomiting. .l~nder fo,~·ora.ble treatment impro,·ement may take place, 
large quant1t1cs of urmc may be passed, and the child resume tonvales
ccncc. 'rbc nephritic symptoms may, howerer. deepen until uremia 
appear:., tlic pul!'e becoming slow, the temperature subnormal. and the 
tongt~c dry and brown. Vomiting is now a. frequent occurrence; diar
rhea 1~ not unusu:tl; nose-bleed and hemorrhages from thP v;.niou~ mu
cous surfal'<':.l, an1l muscular twitchings may be noted, and most Jikd~· 
the end may he reached in a general convulsion. In all ca~('!'; of nephri
tis great carp mu~t he htken to recognize heart-changes, awl fatal result~ 
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are more frequent from cardiac failure than from the urcmi~. convulsion~. 
'l1hc constant effect of nephritis is to raise the blood-tc~s1on! and this 
continued tension in the blood-vessels is followed by 1..11latat1on of the 
heart. Another not unusual result is endocarditis or pcricarditis, with 
possible embolism. . . . , , 

Sudden death frequently occurs durmg the course of nepbr1t1s.. 1 ~c 
child may be doing well, possibly sitting up in bed and pla.ying. "'.1th its 
toys, when an attack of dysp.nca. occurs: the face bcc01~1cs livid, the 
pulse di::o:appear:.;, and death quickly takes place. Dca.~h m such cases 
is usuall~· said to be due to edema. of the lungs: the d11atc? heart, L o'~'
evcr, has been O\'erlooked, and, while edema. of the lungs 1s present, 1t 
is only secondary to the cardiac failure. 

It is not unusual for a. false membrane to form upon the larynx. 
This is not infrequently due to the streptococcus pyogcncs, but th e 
Klebs-LOffier bacillus is oftener found (Ranke found it in more than 
half of 92 cases). A bacterial examination shoul<l always be ma<le 
early in the disease, and if the diphtheria! nature of the infection has 
been determined the scrum-treatment shou ld be employed at once. 

Diagnosis.-.. \. typical form of scarlet fe,·er offers few difficulties 
in diagnosis. The period of incubation is short in comparison with 
that of any of the other cxanthemata, particularly variola, measles, and 
varicella. The vomiting, which is almost a. constant factor in the early 
stage, associated with high fe\'er, would also exclude the other eruptive 
diseases. The pulse in itself is most strongly diagnostic, being quick, 
hard, an<l wiry, striking the finger at the rate of HO to 180 per minute; 
no other disease has a similar pulse. Th e early sore throat and the in
tense hyperemia, of the whole mucous membrane, ~1ssociatcd with severe 
constitutional symptoms, make it easy to differentiate from measles, 
varicclla, and \'ariola. The punctate erythematous lesions that appear 
during the stag;e of efHorescence of scarlet fever arc not found in any 
of the other erupt i1'e diseases. (ride table on page 247.) 

1'he differential diagnosis embraces the discrimination of those rashes 
that follow the use of certain drugs (quinin, bella.domrn, potassium bro
mld and iodid, chloral, etc.). The characteristic inva~ion-symptoms 
(vomiting, angina, etc.) of scarlatina. a!·e absent; also the Ligh fever 
and frequent, har<l pulse of the latter dnwase. Drng-ra~hes are seldom 
so vivid or diffuse as the eruption of scarlatina. 

~~~~:i~i!':~o:~~~~~11~J~:~~~f~::~ 1 ~om1non. 
Relapsc1:1exceptiornd. 

Accn:: ExFOLl.\Tl~G DERllATITIS. 

Sudden, with fo\•eronly. 

Appear!\ first on trunk. 

~~;~~~:~:l~i~~ rc;:~l!d~;;~icr, often before 
eruption h:t!-1. fadcd 1 andinvolvcsthe 
hair:"tnrlnailH. 

Absent. 
Xotao. 
Relapses common. 

The prognosis in regular, uncomplicated scarlet fever is in almost 
every case favorable, and, unless the treatment is unusually indifferent, 

16 
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the patient will recover. Severe types, howc'' C'l", and especially malig
nant scarlatin:.t, are very fatal. Complications arise that will most 
seriously endanger life. 

The treatment of' scarlet fever is that of the symptoms, together 
with an attempt at arresting the complications. 

Prophylax.is.-'_l~be patient shou ld be strict ly <1uarantinc1l in <Ln upper 
room for at least eight weeks or until desquamation has been completed. 
A competent nurse should be put in charge, and, whether a tnembcr of 
the family or otherwise, she should wea1· a washable drcs~, and shouM 
not mingle with the family, except her clothing be changed or thorough!~· 
disinfected. The room is to be stripped of all superfluous hangings and 
furniture. ImmctionR arc required as soon as clesqmtma.tion commences. 
with a view to preventing the diffusion of the dried ep idermal scales; 
and the best preparation for this purpose consists of cosmolin, menthol, 
and carboli c acid, ten grains each of the latter to one ounce of cosmo
lin, after the plan of J. Lewis Smith. Carbolized water, 1: 40 (thor
oughly shaken), may be used to sponge tLe surface antl may be agree
ablv followed by cocoa-butter. 

0

The tlisinfect'ion of the physician himself. I am sorry to state, is fre
<1uently neglected. H e should generate chlorin gas Ly the following 
simple mctho<l, an<l allow it to permeate bis clothes thorough1.Y before 
going into other families: A dram of powdered potassium is placed in 
a saucer, and a small quantity of hydrochloric acid added. rfi1c dish is 
then placed on the floor, and the physician stands over the vapor cblorid 
as it arises until it penetrates all his clothing. rrhis, with the free u:sc 
of the whisk and thorough hand-washing, renders him non-contagious 
arnl safe in entering any home or sick-room. Perhaps a less disagree
able mctho :-1 is to ha.vC' in the patient's house a linen duster or surgeon's 
apron that lias been dipped in a bicblorid solution and allowed to dry. 
rrl1is is slipped over the clothing before entering the sick-room, and is 
rcmo\·cd afte r leaving. 

In tLc room, if the case be a. severe one in volving the throat, I keep 
the gas or an alcohol lamp burning under a small dish of water, so that 
steam may be constantly generated . 'l'o the boiling water I frequently 
add carbolic aci1l or oil of eucalyptus; this saturatC's the room Yery 
pleasantly, and a.t the same time, I believe, limits the extent of the 
contagion. 

General Ma.nagement.-The sick-room should be large and well Yen
tilatcd, and should be kept at a uniform temperature (68° to 70° F.-
21.10 C.). .A light flannel night-dress should be worn hy the chilcl 1 anil 
the bed-clothing should he light as well. The diet ~hould consist of 
milk, broths, egg-white, and fruit-juice:;;, and after thC' temperature has 
declinefl soft diet may be nllowed. .A few days later the rC'turn to ordi
nary soli1l foods may be complete. 

'l'he evidences of heart-enfeeblement often :nisc and call for the 
judicious use of stimulants. It is to be pointed out that this class of 
agent~ is remaskably well borne in tl1is affection, and hence ma.y be 
freely administered. To a chi ld of four years I give one dram (4-.0) of 
brandy or whiskey every second hour, an<l often increase the dose as 
required. '!'he prepartttions of ammonium. particularly the carbonate 
and the aromatic spirits, ha\·e also been warmly recommended as stim-
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ulant.:< in this affection. They should be administered in milk as the 
vehicle to prevent gastric irriwtion. 

Special Treatment.-Bathing is recommended in scarlet fo,·cr by the 
best writers, yet often in such an indefinite and uncertain manner. as to 
gi ,.e the busy practitioner neither a.ny encouragement to resort to 1t nor 
any guidance 111 the matter of tech111que and mode of procedur:. I.n tl~e 
cJagsical work of Thomas Watson, now over fifty years old, he bmts 111 bis 
treatment of scarlet fever "that, if the heat 011 t

0

hc surface be very great 
arnl 1listressinrr, he should not recommend the cold effusion. but cold or 
tepid sponging would be very refreshing and beneficial." This senti
ment finds its echo in most works on practical medicine at the present 
day. Unfortunately, the nrnjority of medical pra~titioners do not give 
their instructions for the thorough sponging of their scarlet-ferci· cases, 
chiefly through fear of objections from the family. 

The ph)'Sician must quietly but firmly insist upon the patient being 
moi't thoroughly sponged three or four times daily, according to the 
severity of the indiYidunl case, using carbolized water (1: 60), mercuric 
chlorid (1 : 8000), salt water, or alcohol and water, at a temperature 
of i0°-100° ];'. (21.1°-3i.7° C.). Systematic bathing in this manner 
and inunctions as aborn described protect the body from certain disas
trou~ complications and scquelre. 'fhe ice-cap may be combined with 
cool spongings. Jn extreme cases, with marked nenous symptoms and 
high temperature, the cold pack. with cold affusions applied to the head 
and 1rnpe of the neck, may be cautiously emplo~·ecl, and a description 
of the method of gi,·ing a cold pack may be found under the tr<'atment 
of Typhoid Fever. The gradually cooled bu.th may be substituted if 
open objection is made by the parents to the cold pack . 

In reg:a.rd to the use of internal antipyretics, I prefor phenacetin for 
older children, combined with quinin in capsules. AcC'tanilid is better 
for younger children, and I generally girn one-half as many grains as 
there are years in the child's life. When medicine can be exhibited iu the 
form of cap!rnles, I always prefer to combine it with quinin or strychnin 
to OYCrcome the tendency to depression. Phenacetin and acetaniliLl act 
succc~sfully in controlling the nen·ous element, relieving headache and 
fe\·er. promoting diaphoresis. and inducing refreshing sleep. Acetanilid 
i~ much more prompt in its action than phenacetin. but its effects are 
not i:;o lasting. l th('refore choose it for young children, and exhibit it 
in ~mall clMes in the form of a powder, and if the howels are torpi<l I 
combine with the acetanilid small doses of calomel and soda. 'J'hese 
agents arc rarely required, and are not comparable in their good effects 
to hydrotherapy. 

Internal Antiseptics.-rl'ho~e remedies that arc purcl,v antiseptic, 
aflministered internall_v, ha,·e not gi,·en proof of their utilit,v as yet. 
The !-iulphocarholateR of zinc and of sodium. on account of their breaking 
up in tLc system and liberating carbolic acid 1 cannot be used in a suf
ficiently large close to meet with success. ~'he syrup of phcnic acid is 
u~etl hy many physicians, but their success does Dot as yet seem to war
rant its being classed as aD efficient remedy. 1\larmorek has used his 
antistreptococcus scrum cxtcnsi,•ely, and. although it does not act as a. 
specific, he claims that it pre,·ents the serious complications and invari
ably renders the attack very mild. 
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'.l1he care of the nose and tltroat, and eventually of the eal'B, will re. 
quire all the skill of the medical attendant, an<l by commencing early 
in the case to give careful and constant attention to these parts we may 
prevent much trouble and danger later on. .The attendant shoulrl use 
a small atomizer filled with warm water contaiuing a solution of so1lium 
bicarbonate (gr. xv-5j-0.975-32.0). If decided inflammation should 
occur, a solution of hydrogen peroxid and cold water or glycerin (1: 5) 
may be used, an<l then be followed by an oily prep:mttion, such as liquid 
albolcnc containing menthol (a 5 per cen~. solution). . . . 

If the pa.tient c:tnnot tolerate an atom1zcr 1 an applicat1on of the .anti
septic oil directly to the posterior nasal spaces, by means of an alummum 
applica.tor, may be mttde. Faithful attention to the remO\'OI of the sccre· 
tion from tbe nose and throat will prevent accumulation, and thus pre
vent regurcritatiou up the Eustachian tube with its associated ca.r-troublcs. 
In this waY diyhtheria can be prevented from gaining its full loclgcmen~, 
and, if it gams ground at all, little trouble is experienced with this 
dreaded disease. For the appropriate treatment of this complication the 
reader is referred to the treatment of Diphtheria.. If pain in the ear 
should indicate the extension of the trouble up the Eustachian tube. we 
must redouble our efforts, even though the desquamation within the 
Eustachian tube itself may be quite beyond the reach of our detergent 
wash. 

The external auditory canal may also become blocked by desquamat
ing epithelium, and this must be removed by gentln sponging. If the 
tension of the ear-drum becomes very great, it must be punctured. 'rhe 
crude method of dropping laudanum and sweet oil in tbc ear is to be 
condemned, as it serves as a ni<lus for a. collection of dust and dirt, in,Je
pendcnt of the rapid accumulation of Uead epidermis. 

Searlati1wl ?·!iewnatism I have encountered in but a. small proportion 
of cases. and then it was of_ a ~ransicnt cha.ractcr, leaving no damaged 
heart-va.lvcs behind. I itm mclmecl to attribute th is fortunate result to 
the faithful use of dail.v bathing and inunction!', long continued and at 
least until after completion of desquamation. 

'l1he most constant complication of scarlet fever is nephritis. 'rhe 
specific poison of scarlet fe,·er is peculiarly obnoxious to the kidne.rs, 
and is largely eliminated through them; and upon this fact hinges the 
scientific pnrt of the treatment of this disease. The more acth·e we 
render the skin the less likely will there be danger to the kidney. If 
the urine is examined throughout the whole course of the disease. \1e 
will find in the earlier stage that it grows less in quantity and become~ 
more laden with the waste of the body, at times being nearly suppre~~ecl 
by mechanical blocking of the uriniferous tubules. If now the skin 1s 

not invited to act to its fullest extent, we will ::;oon find our patient re· 
d_uced to a. comatose state. Free bathing has the happy effect of \•ica· 
r1ously eliminating the poison, a.nd in this way it removes the urnlue 
pre~surc placecl upon the kidneys. (For the treatment of ncphriti~ the 
reader is refenerl to the discussion of acute Bright's disease under Dis
eases of the I<irlneys.) 
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MEASLES. 

Definition.-An acute contagious disease, characterized by an initial 
coryza, general <:atarrhnl s_nnptoms, fever iu the earlier stage, followed 
by a peculiar papular eruption on the face and body. . 

Pathology.-ln uncomplicated measles we hase no pathologic 
lesion~. The onl~· post-mortem changes found, as a rule, are those of 
catarrhal pneumonia and acute nephritis. All the internal organs are 
gorged with blood1 and minute hemorrhages are found on their surfaces, 
while occasionally croupous pneumonia may be found involving a lobe 
or small portions of a lobe of the lung. 

Etiology.-:\leaslcs occurs in epidemici;:., yet we have frcque1.1t 
sporadic cases in the larger cities. Th ere is an epidemic prevalence 111 

la rge centers of population every eightern months or two years. 1 but the 
cliffort'nt t'pidcmics vary in their extent and fatality. It generally 
happens that when once the disease enters a home 1 street. or i;:.mal l 
court, scarcely any one escapes who has not been protected by a pre
vious attack, those who suffer being for this reason. in nearly all cases, 
young children. The adults and oldt!r chilt.lren ma.y enjoy immunity in 
consequence of a prior attack, although this does not always follow. 
The susceptibility to measles in chi ldren, however. is ,·ery great. A 
most notable example of this was the epidemic tha.t occuned in the 
Fiji I slands in 1875, and raged for four months 1 -l0,000 of the natiYes 
dying out of a population of 150,000 (Corney, quoted by Callir). 
Bieclert 1 found that only H per cent. of unprotected children escaped. 
In the Faroe I slands, under simi lar conditions, only 1 per cent. escaped 
(Madsen, Pannum). 'J'h ere is the same experience in schools and hos
pitals: when :t case in cubating the disease is admitted, the whole un
protected junior population is attacked. 1'he epidemics occur mostly 
in the fall and winter, yet the season seems to have but li ttle influence. 

Bacteriology.-i\Iicrococci, especially streptococci, have often been 
found in the secretions of the respiratory tract, but they have not been 
pro,·ed to be specific, as they are not always found and cultures from 
them do not ca.use the disease. 

Canon and Pielirki 2 found in the blood of H cases, as well as often 
in the sputum and nasal and conjunctirnl secretions, a special bacillus 
of irregular size, "hich colored irregularly with methylene-blue. It 
was decolorized by Gram's method, did not grow on solid me<lia, but 
did occasionally on bouillon. 

Czajkamski 3 described motile baci lli , 2.5 to 5 micromillimcters in 
length , which did not color b)- Gram's method. They could not be cu l
ti,,ated on gelatin or agar, but grew on glycerin-agar, boui11on, and 
blood-scrum, and killed mice by producing septicemia. Neither of 
these obscn-ations has been advanced to any firmer position in the eti
ology of th<' disease. 

One attack of measles docs not seem alwa;ys to exhaust the .soil, as 
in the other exantliema.ta: one, two, and in several cases families of 
children, including the parents, ha,·c had four attacks in succf'ssive years. 

1 Jn.hl'buch. fiir Kinderheilkunde, vol. uiv. p. 94. 

: g;:~ibt!JJ1~~~1B~!;~1~~~t:~~~l~ ~;ii~·J:::: 17 and 18. 
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Clinical History.-The period of incubation is from sc\'en to four
teen <la.v~, and in inocula.ted cases from seven to ten ilar:-;. 

Cata'.rrhal Stage.-Thc early symptoms are tho~c of a_ e;old with some 
fever. The child has marked coryza, watery eyes, sncczes1 and ha~ a 
dry, croupy cough. Frequently the symptoms arc those of a catarrhal 
laryngitis and bronchitis, the fauces and tonsils being hyperemic:, with 
a.bun(lant secretion; and, in addition, an cxami na.tion of the cyelid'i 
reveals a conju ncth•itis. 1'he patient may be acutely ill, the tempera
ture rising sc,·cra.l degrees in the evening, and falling slightly in the 
morning; the fC\'Cl' continues high until the rash is fully developed. 
The rash, cons i:.;t in g of one or more di sti nct pttpulcs, may be seen on 
the ha.rd pala.te fully twenty-four hours before it appc;trs on the face. 

The eruptive stage is very characteristic, an<l usutdly makes its appear
ance a.t the end of the fourth day . The neck, face, forehead, and 
trunk receive the eruption in the order of mention. 111l1c whole physi
ognomy of tile ch ild is so characteristically altered that a well-marked 
case lll<LY be diagnostica.ted at a gla.nce. Th e face is flushed; the eyes 
are red and watery; a short, dry cough, frequ ently meta.Ilic in ring, is 
present; and the nose and cheeks are co,·ercd with crops of dusky-red 
pa.pules surroun<le<l by a zone of erythcma which sharply contrasts with 
the normal skin between the patches. 'l'he rash on the f'a.ce is both dis
crete and confluent, or may be arranged at times in ~mall crescents, and 
in the course of :L day or two the whole trunk is i11ntded1 but in a. 
slighter degree. By the fifth, and seldom the sixth day, the eruption 
has reached its height, and commences to fade, first on the face and 
neck , then on the body and limbs, follow ed by a fine desquamation. 
By the seventh or eighth day the rash is nearly gone, lcn.ving a blue, 

3 4 5 6 7 8 
mottled stain over the body. 
The temperature, which has 

39 0°IHt-,1--t~PH-H-+-++-lf-+-!-HI 

reached 103° F. (39.-1° C.) or 
even 105° F. (40.5° C.), falls 
when the rash is fully estab
lishcd-i. e. on th e fifth or sixth 
cfay-while the headache, the 
se{•erc bronchial cough •. and the 
general features subside with 
the fe,·er. If the temperature 
continues high after the rash is 
out, we may look for some com
plication, such as SC \'ere bron
chitis, pneumonia, or acute ne-
phritis ("ide Fig. 23). 

Complications.-In •ome 
r,,.~~:,.:=· epidemics the character of the 

1''10. 23.-Tcmpcrnture·curve of n case of measles. disease is very severe, being 
marked by high fever (10;j 0

-

1060 F.-41.1° C.)~ a dry, brown tongue, delirium and conrnlsions, 
and feeble beart-a.ct1on, due to the intense hyperemia of all internal 
organs-lungs, brain, ki<lneys, etc. I ha.vc observed cases in which the 
eruption was petcchia.l. 

r11 he main complications are presented by the lungs. 1'he accompa-



ME.JSLES. 2H 

nvinrr bronchitis manife:st:; a strong tendency to extend to the bronchioles, 
w·ith ~esulting bf'onrlw-pnt•iwwnia. 'She e~tcnt and s.eriou~ncss of this 
complication arc largel,Y dependent upon the degree of the previous de
bilit1. Lobar pneumonia is rarely met with. 

(}atarrlwl or membranous laryngitis is frequent iu the pre-eruptive 
starre or as a. sc11ucla. Quite rarely edema of the glottis occurs. Oplt
tl1almia ma.y occur in anemic arnl strumous children if strict eye-toilet 
is not enforced. Glandular invofrement may take place in lhe cervical 
glands. Otitis is frequent during desquamation, suppuration taking 
place in the middle eitr and the membnine being perforated. rJ1his may 
be avoided, however, by cleansing the post·nasal spaces frequently dur
ing dcsquamation. Cancrnm 01·is and noma zmdendi may also appear as 
complica.tious of the disease. Diarrhea is frer1uent at the end of the 
erupti,·e period ancl as a sequela. 

Tlie health of the child often remains jmpaircd for a long time after 
an attack of the measles: it is at this period that whooping·cough. diph
theria, nephritis, and, later on, acute tuberculosis, may arise. Tuber
culosis \'Cry frequently gains entrance into the system from the existence 
of enlarged and cheesy bronchial and mediastina.l glands. Nervous 
sequelre occur, but are ~cry rare. 'l'hey usually take the form of paral
ysis (hcmiplegia, paraplegia, etc.). 

D iagnosis.-1'he disease is the most rnriable of all the cxanthem
ata. Epidemics may be characterized by irregular forms of the disease, 
and the diagnosis of sporadic cases is often Yery difficult. We cannot 
recognize it by its dermal lesions, but by the prodromal symptoms, by 
the fall of temperature after the eruption is well out (differing here from 
scarlet fever), and by the character of the pulse, tongue, and dcsqua
matjon. A feverish period of four days, associated witLout catarrhal 
symptoms of the eyes, nose, and upper air·passages, a few papules on 
the hard palate, followed within twenty.four hours by a papular cfllor
cscrnce on the fa.cc, will differentiate the disease from variola., varicella, 
scarlet fever 1 and rubella.. 

The accompanying table, from Rotch, gives the diagnosis between the 
eruptive diseases at a glance: 

__ J M~ \'AR>OU. ' \"rncmA. J \~~,~~=:__ 
Incubation ... 10days. 12da)'S. Jidays. 4days. 21days. 
Prodromnta . . 3 days. 3 davs. A few hours: 2 da.vs. .\ few hours. 

~-:.oo ~:~:~ ~~~-•~~~~•:~:~_,;~,I Pa.pules. 

sequelre Lungs. ear, and 
_ _____ heart 

The mortality differs a.ccor1ling to the surroundings of the patient. 
In health.v cliil<lrcn under frtvorable environment the mortality is prac
tically nil, while in tuberculous an<l wasted children it is very large, this 
being especially due to complications and sequelre. Infants may be 
born with the rash on them. 1 

1 llem. Ned. Chronicle, May, 1890; Brit. )fed. Journal, vol. i. p. 612, 1890. 
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Treatment. -)Icaslcs is a self-limited <lic:easc. and we are unaLle 
to e;hortcn its duration, nor is there any mc>nn'-i of producing imm unity 
from the attack. '11hc treatment is neceR~:nil~· !l.ymptomatic; hence our 
efforts i;;;hould be directed to protectinj! the rnrious organs that arc mMt 
likel.v to become i1wokcd by complic:ations, remembering at the f'ame 
time that the no~c, C'ars, eye~, and throat are invoked d~1ring the fner
ish stage, and that the :;:ki n 1s in a. very susceptible condition. 

'l'hc patient should be placed in a large dark , well-venti lated room, 
witb a uniform temperature between 68° a.ml 70° F. (21.1° C.). lle 
should remain in bed un t il tbc temperature has bee-n rio rmal for one 
week, and until the efflorescence lias nearly faded and the dcsqunmation 
is almost complete. 'J1h e diet during the period of fever should be milk, 
brea.d, and light soups. Near the end of desr1uamation, if all symptoms 
arc favorab le, a more generous dietary may be :d lowe<l. 

The bronchia l cough, which may be rnry troublesome during the 
first few days, can be readily relieved by some simple expectorant mix
ture, as-

~- Potassii citrat., ,5ss (16.0); 
Succi limonis, .5j (32.0); 
Tr. opii camph., 3ij (8.0); 
Syr ipecac, 3ij (8.0); 
S)T tolu, q. s. ad ,5ij (64.0).-M. 

Sig. 3ss-.3,j every two or three hours, according to the age and 
condition of the patient. 

This will serve as a fever mixture as well as an expectorant. 
:For the coryza I have fo und tLat atomizing the narcs with some oily 

vehicle (oleum petrolatum album, etc.) is advitntagcous. 
rrhe skin is in a state of great irr itation, and from the very com

mencement of the disease unti l the end of <l esquama.t ion a daily warm 
bath (95° to 100° F.-35° to 37.7° C.) should be given the patient. 
The body should be carefully dried and cocoa-butter then thoroughly 
rubbed over the entire sur face. The chi ld should ]i\•e in an equable 

!~~~e~:.~~;,t fo1~ttr 1 ~~~1i~;e~~v~r1~~1~nie1 ~1;~~;c!~:e:!\~U:~~~:nh~~t~:~ 
spheric change~ in order to avoid general respiratory troubles. If he 
be predisposed to tuberculos is, cod-l iver oi l and creasote should be pre
scribed for a period of two months or more. 

RUBELLA. 
(Riillleln: R11beola .Notha; German .Measles; Frcnrl1 Jfeasles.) 

sta~~~1~:ti~0~i1~~~er~~~'Je b~0~{tg1:~f:v~1:~~:s,~;zn,1~n~a~nn~nf~~e~~~~:~ 
upon the ~k111. 

Etiology.-Rubclla was not distinguished from measles and scarlet 
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fen:~r until about the middle of the eighteenth century. Since then con
sidcmble controversy has a.risen a.t different times as to its na.ture, the 
theory being at one time strongly adrn.nccd that it was a combination 
of these two diseases. as many of the milder cases have symptoms com
mon to both. '!'hat there is a difference, however, in the character and 
course of these diseases lrns been proYed beyond tloubt to careful ob
servers bv the facts that rubella occurs independently of either measles 
or scarlet' fever; that contagion from this disease produces a similar dis
ease; that one attack affords immunity to subsec1ucnt seizures (althougli 
those who have had other eruptive diseases arc as liable ns those that 
have not to contract this disease during an epitlemic); and that its onset 
and clinical course are chUractcristic. 

Bubclhi is contagious, and may occur epidemicallj_' or sporadically. 
It is like measles and the other exanthema.ta in its bemg of' undoubted 
microbic origin, although, as is the case with them, the specific organism 
has not been isolated. When that is accomplished the diagnosis will be 
more easy and certain. 

In hospitals or where persons are crowded and living under unhy
gienic circumstances the disease is Yery contagious and the epidemic 
will be quite general; but in family practice it is but slightly so, and 
the epidemics are limited, often being confined to a single household 
and :Lttacking perhaps but one or two of the family. As stated by 
Edwards, it is spread by the cutaneous exhalations, breath) fomitcs, and 
clothing, and is probably contagious from the period of incubation until 
far into convalescence. 

Clinical History.-~'he incubation stage lasts from ten to twelve 
days, though this period ma.y vary and the disease appear three or four 
days after exposure. On the other hand, cases ham been reported in 
which it was as long as three weeks. As a rule, the period of incuba
tion is longer perhaps than in measles. '!'he stage of invasion covers 
from one to three clays, but in mi ld cases the rash is very often the first 
indication we ha\·e that the child has developed an infectious disease. 

For a period of a few days before the rash appears there will be 
noticed chilliness, pains in different parts of the body, a dull, heavy 
feeling, perhaps fcverishuess, accompanied by sore throat, enlarged ton
sils, coryza, and suffusion of the eyes, constriction over the chest, and a 
dry cough and bronchitis. Enlargement and induration of the cervical 
and other lymphatic glands, together with the sore throat, are common 
symptoms. 

Just before, or with the appearance of, the rash there is a rise in 
temperature to 99° or 100° F. (37.7° C.), or in severe cases as )1igh as 
103° F. (39.4°. C.) or more. Again, the im'asion •ymptoms may he 
absent or so mild as to csc~pe notice, and the first sign of infection be 
the appearance of a rnsh which first shows itself on the face and extends 
downward m•er the body. In some cases the eruption docs not follow 
the regular cours<', and is confined to one part of the body, and cases 
have been reported in which it only appeared on the roof of the mouth 
or on the tonsils. In other cases every 1~art of the body, including the 
palms of the barn.ls an<l the solc:::s of the feet, may be CO\'crcd. 

1J'Le eruption consists of pa.pules, is multiform, confluent, and of a 
pale or rosy-red color. 'l'he patches do not assume any regular shape 
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or form, and the skin between them may become hyperemic and c:au~e 
itching. The rash reaches its height on different parts of the body in 
succession, failing in one part while appearing in another. Its duration 
is from two to fire days, and possibl.v longer in some cases. 

A slight dcsquamation usually occurs, and a slight pigmentation of 
brownish color after the rash fades is frequently noticed, disappearing 
after a few days. The temperature-curve is Yariable, but as a rule it 
remains bct1rnen 100° F. (37.7° C.) and 102° F. (38.8° C.) while the 
eruption is present. As mentioned above, sore throat is nearly ah1 ays 
present, with enlarged tonsils, a dry cough, and bronchitis. The glan-

~~~a::~~~~:r'~,~;1t j'i~~~li~:? ;z~~~~~u:i:~t\!'~~ l~·:s~1;;~~~C~~ se1l1~l~C ~~~~: 
varies with the tempera,tun~ and respiration. Vomiting has Leen 
noticed as occurring during the eruption in severe cases. 

After a period varying from three days to a week, with the di!':ap
pea.rance of the rash, conrn1escence begins and the child rapidly regains 
its former health, and the whole course of the disease ma.y be so mild 
tha.t the patient canuot be persuaded to remain in bed. 

Complications.-'fhe most common arc affections of the respir
ator!/ tract (pneumonia. or severe bronchitis), and in some cases we have 
a ,gastro-intestinal catan·h of a troublesome chantctcr. 1Ji'pl1therirt or 
other contagious diseases ma.y occur. A relapse is not uncommon, and 
may be as severe as the initial attack. 

Diagnosis.-Rubella may be distinguished from measles by its less 
severe onset and course, by the lighter color and more diffuse character 
of its rash 1 and by the irregular sha.pe which the patches assume. The 
presence or absence of an epidemic is an important factor in the diag
nosis, and in cases occurring when there is no epidem ic the diagnosis 
between this disease a,ncl measles of a mild type is difficult if not alto· 
gethcr impossibl e. 

From a. well-marked case of scarlatina the diagnosis offers no diffi
culty. 1l 1he absence of its initial vomiting, the strnwbcrry tongue, the 
character of the rash (which in scarlet fover is erytbcmatous), and the 
shorter duration and milder course of rubella, all help to render the 
diagnosis easy. 

RunELl.A. 
Occurs firRtonthe face. 
;\larked coryza present. 
At first no itching. 
Contagious. 
l\licrobic ori~in. 

ERYTDElfA. 

On the hands and feet. 

~~r~~:?;~;ain. 
N'otcontap;ious. 
Reflex origin. 

URTICARIA. 

Inwhcalsonarmsandlegs. 
No coryza. 

~~~~~~~:~~~~'l:~: 
Gruitricorip;in. 

~.rh e pro~osis in unc01_np~icate~ cases is. inva~·iably good, but when 
the surroundmgs arc unhyg1emc, or m cases m which the child has been 
deli~a.tc pre~iously,_ it is more serious. Complications, especiall.v pneu
monia. or d1phther1a, may prove fatal, and in some cases the mortality 
reported Jrn s been as high as 9 per cent. 

~eatment.:-- rl 1 he trcatmcn_t is simple an<l ~rincipally symptomatic. 
A mild cough-mixture, such as 1s recommended Ill measles for the bron
chitis, nutritious but easily cli~estecl food, and medicine to reuulatc the 
bowels when necessary, fulfil all the indications for internal ;cdica.tion. 
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~~: !.~~~;e~~l{~~·,\~oc~! t86)~~~:~1?i:t~;lc~ ab:o~·~~~11~~~:1t~1 ~~~~::~ ;1~~~t~1~::~~c~ 
"ill be found to reduce the temperature. quiet the patient, aud hasten 
the appearance of the eruption . During convalcse~1cc1 if the chi~d docs 
not rapidly regain bis app~tite ~nd_ str~ugth. l?Dl?S, such as tmcture 
of nux vomica and syrup of h:,dnod1c acid. are mc11cated. . 

'l'hc complications :tre to be tre:ited ai' they arise. but the sponging 
should not be discontinued unti l the temperature reaches its normal 
level. 

WHOOPING-COUGH. 
(Pertus.~is; '1'11ssis Com:ulsirn: Keucldwsle11.) 

D efinition .-Whooping-cough is a highly contagious disease which 
is characterized by a. catarrhal inflammation of the respiratory tract, 
associated with a. peculiar spasmodic cough, ending in a. whooping 
inspiration. 

P a thology.-'l'here is no lesion that can be considered characteris
tic of "hooping-cough, and thcrC' is no flistinct causal Jcsion around 
which all the ssmptoms and compl icating lesions are grouped. In the 
beginning there is catarrh of the naso-pharynx. and tl1is may be the 
only lesion coincident with the development of the characteristic cough. 
I n advancing cases this naso-pharyngeal catarrh becomes generalized by 
extension to the lachrymal ducts. the conjunctivre, the Eustachian tube 
and the middle car, to the glottis, trachea, large and sma.11 bronchi, and 
the air-vesicles. The more decided pulmonary lesions-emphysema, 
pulmonary eolla.pse, pu lmonary congestion and edema., and broncho
pneumonia-are advanced pathologic conditions accompa.nying the 
later stages or more intense fo rms of the disease (' V. W. Johnston). 

'fhe post-mortem table docs not give us much information as to the 
pathology except as to the sequences of the disease. ln the early stages 
swelling and redness of the respiratory and digestive tracts will be found, 
together with a. large quantity of viscid mucus. 

E tiol ogy.-The disease occurs in epidendcs, ~1et occasionnlly may 
appear sporadically. Pcrtu~sis seems to have a. tendency to occur in 
epidemics every two years, although in large cities the disease is gener
ally endemic. 'J1herc is no doubt that it should be classed with the spe
cific diseases, yet for a. long time, like mumps, it hoYered between the 
specific and the catarrhal diseases for a home. ])crtussis is dircctlv 
contagious, though Rrarccly so in houses and school-rooms unlci::i; it b'e 
for those of a. specially susceptible nature. It is possible, howcYer, for 
the disease to be prop:tgnted in schools, though not to the sa.me extent 
aR measle~ and scarlet fever. It seems that a more decided and pro
longed personal contact must be mad~, aR with members of a family, to 
enRure transmission. One attack practically protects the child, yet ex
ceptions to this ru le mn.v be found. The influence of the s('a.(fmt~ docs 
not seem to ha Ye any effect, though perhap~ fall nnd spring nre the more 
frcf1uent. periods: tbe station in life1 whether hygienic or unhygienic. docs 
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not modjfy the disease. B ad ventilation, however, may propagate the 
disorder, and cause additional cases by farnring the increase of germ~ 
in the immediate surroundings. The previous condition of ltealth, espe
cially of the rcspirator.v mucous membrane, seems to possess some pre
disposing infiuenc:e , weak, delicate children with an irritable digestive 
tube a~sociatcd with a. ca.tarrha.I state of the respiratory p:i::;sa3cs, more 
readily contracting whoopi.ng:cough than. th.ose in robust hcalt~. 

There seems to be an mt1mate assoc1at10n between whoopmg-cough 

~:: g ~1:af~~'i~'":~1c~ db~~ :~ h~~~~~!;~~~~~~t 7;~1d t~~c~~:~1:~t ~1t:~!:~;:~:.m i ~r ~fi's ~~a;~~~ 
sibly Jue to the scnsiti\'C condition of the mucous membrane left by the 
measles, which is so favorable to the lodgement of the gcl'lm; of pertu~
sis; and the associat ion of the two diseases must be more tban acci
dental rrhcre exists a certain individual susceptibility to whooping. 
cough, as well as to other infectious diseases, and yet many ch ildren 
never contract them, though frequently exposed. 

Age exercises some influence on the dcYelopment of whooping-cough, 

:ros:h~asc~~s~~~:r;~~fcl~;r~~~~~rs~~~~h ·\~~~~ ~~~~~:h~~~~m:n~~~;;;ci~;n~i~ 
cases develop under three ~Tea.rs, but h<' must have based his knowledge 
upon an experience in hospitals and children's homes, as the experience 
of others does not susta.in bis statement. '1'he disease occurs in at.l.ults 
but rarely, this being due partl ,Y to the fact that so many have suffered 
from it while young, and partly because of a lessening of the suscepti
bility with advancing years. It occurs fre11uently before the first year, 
and when it does it is the most fatal of all the diseases of childhood 
(Goodhart). 

The sexes are about equally divided as regards susceptibility; many 
writers, bowcver, seem to think that girls arc most liable. Ofttimes 
one clo~e exposure in a susceptible child is suffi cient to ensure an attack. 
The germs seem to be located at first in the secretions of the respiratory 
tract, and arc thus dissemin;tted through the air, the disease beinp: most 
highly eontagious, therefore, during the paroxysms of cough ing. Good
ha,rt reports a case in which a third part,\T was the medium in conveying 
the disease from one child to another, thus suggesting a possibility of 
the contagion being ponderable. 

The highway of the contagion of whooping-cough into the system is 
evidentl_v through the respiratory tract, though this fact bas not yet 
been definitely settled. Published cases of pertussis in the new-born 
would even seem to make its transmission possible throuO'h th~ fetal 
circulation, yet the reports are neither numerous nor satisfactory, and 
cannot be <lependetl upon. 

bee~a~:ro~~hl~a~~:~~~~~-,-~~eistr~~t~a:~r;c~,f r::·J;~o~~'~[i;;_ug~r:~~ 
writers claim it to be a simple bronchitis due to "coltf" associated with 
a ~ertn:in_ nervous habit or mimicry. The cough is started by the bron
chrnl n-~·1 tant, _a,~d s_oon ten_ds to .bec?r:ie a habit, thus returning again 
and aga.111, until _it dies out m the obliv ion engendered by more healthy 
and regulated discharges of nervous energy (Goodhart). This theorv 
fails to account for the nervous element and the decided paroxysmril 
character of the cough. It has been held that tho disease is a lesion of 
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either the pneumogastric, pbrenic, sympathetic, _or recurre.nt la.~·yn~e~l 
nerves, or perhaps cren of the medulla. If this ground is valid, 1t is 
simply a neurosis. Eustace Smith says it is caused by the prcRsure of 
the elllarged tracheal and bronchial glands upon the terminal filaments 
of the pneumogastric nerve. Whate\·er the direct cause, the highly 
contagious character of whooping-cough, its appearance in epidemics, 
its incubating period, and the possible jimnunity from sub:.cqucnt at
tacks seem to pro\·e beyond argument that it should be classed among 
purely infectious diseases. 

While this is generally accepted a~ true by the most recent. iiwes
ti"ators, it is not a new idea. and science only repeats herself m this 
in~tance. Linn~us (to quote Dr. J.P. C. Griffith in the American Tr2:t
book of Diseases of Cliildren) attributes pertussis to the presence in the 
nose of the larvre of insects. Poulet discovered bacteria in the expired 
air of patients suffering with the disease. Letzerich found a mierococ
cus in the sputum which he belim,ed to be the specific germ, and c1aimed 
to ba,·e been able to produce the disease in animals by introducing the 
secretion into the trachea. Deicbler-Kurlow daimcd that then~ was 
always present in the sputum an organism of the nature of a. protozoon 
which possessed ameboi<l motion. And, while other inYcstigators h:.t,·e 
repeatedly described various organisms as existin~ upon the respiratory 
mucous membrane, the researches of Afa11assieff in 1887 have attracted 
the most attention. 'This observer isolated a short bacillus, which he 
named the bacillus tussis com·ulsil'Cc. and of which he was able to obtain 
pure cultures upon various media. Animals inoculated upon the respir
atory mucous membrane with these cultures exhibited some of the 
s_ymptoms of the disease and deYeloped catarrha l condition1' of the 
respiratory tract, with a tendency to broncbo-pneumonia.. 'J'hes.e ob
servations have been confirmed by others, and a. toxin has also been 
reported as present in the urine of patients suffering with pertussis 
which is identical with that produced by Afanassieff's bacillus. Even 
though it be admitted as most probable that some micro-organism is the 
cause of the malady, it is by no means clear how the symptoms are pro
duced or where the principal seat of the infection arises. Some writers 
b:we claimed that the trigemiual nerve is in a sensiti\·e state, and that it 
is the irritation of its terminal filaments by the infectious catarrhal pro-

~e~~e00c~x t~:t?::.al ;~~~0~1:r:r:~~~~~:t~~~~!n~~~\~;:r~1\~,~~ 1~1~J·~~s"~~ 
llcroff, howc,·er, indicate that the catarrhal inflammation is most pro
nounced in the mucous membrane of the nose, larynx. and trachea 
down to the bifurcation, but cspecia.Jl_v so on the posterior wall of the 
larynx in the intcrar)·tcnoid region, the so-called 11 cough region." 
Kuoloff believes that the parasite of whooping-cough is a specific micro
organism, a protozoon, and has found uniformly in the fresh sputa of 
patients amcboid organ isms with spheric spores characterized by con
centric laminations} LnU.oubtedly we base in whooping-cough a.n in
fectious ca.tarrh:tl procC'ss which affects the mucous membrane controlled 
by the superior laryngca.l nerve, and the value in many cases of purely 
local treatment. indicates that the abode of the germs is in this region, 
whence the poisonous products of their growth are absorbed. 

1 .lledicalNeics, .Nov.9, 1896. 
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The na.ture of the " whoop., has been frequently discussed to ~how 
the nen•ous origi n of the disea~e, y~t t~e infantile la~ynx is capable of 
respon<ling to purely neutral stim uli owrng ~o the ~lcx1blc nature of the 
young carti lage. If we carry a young slecpmg ch ild from a. warm room 
out in the cool a ir, tbe same characteristic whoop may be produced. 
showin" that this reasoning cannot be depended upon. 

Clillical History.-The period of incubation varies from four to four
teen days according to the ex tent of catarrh al .trouble in t~e chil.d existi.ng 
at th e time. Goo<lha,rt g i,·es se ,·eral authent1ca~ed cases 111 which the 111. 

cubation ended on the eighth day. In the beginning the symptoms arc 
those of a slight bronchial cough, which has a tendency to be more pro
nounced during the night. After a. few days the cough assumes an in
flucnzal character, and at the same time it g radually grows metalli c in 
ring and shows a laryngeal type. 'l1here is some fever p~·cs_e nt. This 
ca.tarrhal or feverish stage lasts for a week or more, wh en it is followed 
by the paroxysmal stage, and these stages arc divi sions of the symptoms 
worthy of recogn ition, as the treatment in the first is uot applicable to 
the second. l\Tany authorities speak of a third stage as one of decline, 
which does not sharply occur, but includes th e seq uence of the disease. 
'l1he catarrhal stage lasts about one week or ten days, during which the 
child is ill at case, is fC\'crish . and has a hoarse, dry cough. The symp
toms may either be entirely Jaryngeal at first or bronchial, with a loss 
of appetite and broken rest at night. Auscultation at this time will 
reveal a few moist or dry ra les in the larger bronchial tubes, but there 
is very little secretion. 'fhe cough seems to be out of proportion to the 
physical signs. A s the catarrhal stage proceeds the cough commences 
to indicate its character by becoming more noisy, increasing especia.11,Y at 
night. rl,hc physiognomy of the child comm ences to change, the face is 
swoll en, the eyes suffused and watery, the un<ler lids s wollen and pink in 
color. This is one of the most decisive indications of the trouble, and 
ma.y be recognized by a careful observer a few da..vs before the ''whoop" 
begins which stamps the disease and ushers in the second stage. ~rhe 
commencement of the paroxysmal stage is quite different from the easy 
and more constant coughing of the first stage. If the ch ild is in bed, 
the onset of a parox.vsm is usually quite sudden, but if he is up and 
playing.' t ~1 cre is a. period_ of r~stlessness, a premonition of the coming 
storm s11rnla.r to the aura Ill ep ilepsy, and the child mn.y e,·cn h:we time 
to rnn to his mothe1: or nurse before the paroxysm comes on. Usually 
the_ paroxysm~ are 1?!luced by a ci.uick inspiration, a~ during drinking, 
ea.tmg, or crymg. I he first (exp1rator~~) part is short, and followed by 
a sh.ort whoop; this is very quickly followed by a long series of short 
expiratory efforts and a second and longer whoop, wh en the paroxysm 
may cease. In some cases a third and a fourth may ciuickl y follow, un
til the child is .<1uite e;xhauste~l.. The paro x.~sms, whether :;'hort or long, 
generally term11~atc. with \'Om1t1.ug or eructation of a quantity of st ringy 
mucus. Food 1s ejected, and m most cases a littl e blood is mixed with 
the ''omited mucus. 

At this stage of the disease, if at all sc,·ere. the countenan ce of tbe 
c~ild is cha~·n.ctc ri stic, and so much s? that a mistake is no longer pos
s1 bl ~ :. the feature~ are swollen, p~fl .Y 1 an<l d~tsk.y in color ; the eyes 
are lllJ CCted, the lids swollen and prnk; the skm hvicl, due to a minute 
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ecchymosis of the smaller capillaries. In many cases there will be ex
travasation of blood beneath the conjunctirn. due to the violence of the 

~~~g~~~~~~ ;~:,¥i~~d ~,'.c 11~~,.~h~~t b~~~;~::)~:~n~!u~~~\:~:i~; ~t r::~~l~~~~! 
rales ma.y be found scattered through the larger tubes. 

The spasmodic stage of whooping-cough bas no set duration and 
varies frequently in intensity. In se,·ere cases it may con:i.ist of twenty 
to forty paroxysms during the twenty-four hours. Some spasmodic 
coughs arc not. accompanied by. a. whoop, and th~ absence of this sign 
may be noted m very young chil<lren1 as. well as in those that are Ycry 
ill with broncho-pneumonia. Some children vomit after a coughing 
spell without the whoop. 

It is frequently observed that long after the spasmodic spell bas come 
to an end the paroxysms return again and again, perhaps years after
ward, with almost characteristic features, evidently acting under the 
stimulus of some perfectly neutral catarrh. 

Comp lications.-In se,·ere cases the complications are likely to be 
numerous. 

Epista:ris often occurs in children; liemoptysis when rnmiting is fre
quent: uleeration of the frrnum liugure in violent coughing; convulsio11s 
in vigorous children; and broncho-pneumonia, pleuriS/J, p ericarditis, 
laryn_qitis, and ltemia in se,·ere, prolonged coughing. Convulsions and 
broncho-pneumonia are alarming; in )·oung children a. pro.found stupor 
takes the place of the convulsions, and the latter then become of graver 
significance. 

Sequelre.-Acute nephritis frequently occurs, and is as severe as 
that found in scarlet fever, although the condition has not recei,·ed the 
recognition it should from the authorities. In a series of O\'Cr 200 cases 
I have found the kidneys affected in 20 per cent. Emaciation is a. very 
important sequence of pertussis. All the viscera a.re lia.ble to fatty de
generation, and nutritional changes open the door to cheesy, glandular 
altcr~tion~. and eventually to a secondary tubercu losis. Atclcctasis, by 
curtailing lung-space, frequently brings about a general collapse, and 
this condition Yery frequently explains the flattened chest found in 
young adults. Emaciation ma~· also be due to mucous disease, a chronic 
gastro-intestina.l catarrh of long standing. 

Prognosis.-A~i-oci.ated with its complications, pertu~sis is a n~ry 
fatal di~easc, especially JD chilrlren uofler two years of age. Dolan re
gards it as third in rank among the fatal disca!':es of England, where 
the death-rate per million is five thousand annually. 'The deaths occur 
chiefly among children of the poor and in bottle-fed infant~. 

Goodhart regard:; whooping-cough as the most fatal of al1 the dis
e~!-l-es in children under one year of age. He places the mortality as 
l11~h as 12 per cent., and thinks that this is not too high; his state
ment, howc,·ei\ is hardly warranted, as he includes the deaths from the 
man,v sequcl::c which we cannot estimate. Ashby a.nd Wright place the 
mortality at 7.6 per cent. 

Diagnosis.-Young infants usually do not "whoop," but cough 
spa.smodicnlly. Children with JJleurisy or 7meu,monia do not whoop, 
yet we diagnose whooping-cough by the preceding catu.rrlrnl fever. 
From injluenw in its early stages it is most difficult to differcutia.te the 
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affection. The pink under eyelid has to me been the most certain sign. 
When the whoop appears and during the existence of an epidemic, how-
ever, the diagnosis may be r?ndered certain. . 

The diagnostic points pnor to the whooping stage. cnuncrntcd by 
Eustace Smith (viz. "If a child be ma<le to bend back the hca<l, so that 
his face becomes almost horizontal, and the eyes look s.tra1ght upward 
at the ceiling above, a. venous hum, varying i~ iutensit~ according to 
the size and position of the diseased glands. is heard with t~e ~tetho
scopc placed upon the upper bone of the sternum. A~ the chm 15 now 
slowly depressed the hum becomes less lou<lly audible, and ceases 
shortiy before the head reaches its ordinary ~osition ") has not been 
very satisfactory . It is true that we do r ecognize the bum caused by 
the enlarged bronchial gland, but it occurs long after other symptoms 
are manifest, and thus its m1portance is much lessened. 

I have for several years been able to place considerable value on the 
peculiar puffiness of the mucous membrane of tLe eyes and the swollen 
or edematous condit ion of the whole face an<l almost dusky color. This 
condition may exist for days before the ca.tarrhal symptoms haxe ex
tended throughout the respiratory mucous membrane. The cough at 
~~~snc1t~1~ may not be at all suggestive : it may be, in fact, purely 

'fhis symptom of fulness about the eyes. which is quite as constant 
as in measles, would in fact suggest that disease, and must be differen
tiated from it. As we are able to diagnose measles by its appearance 
first on the hard palate, so I contend we may diagnose whooping-cough 
in its earliest stage by the characteristic swollen condition of the eyes 
and face. I insist upon this factor as of the greatest importance, as 
its recognition will enable us to institute specific treatment early, 
when the disease is yet local and may be brought more speedily 
under control. 

Treatment.-'l'he gravity of pertussis is scar cely appreciated 
either by the general physician or the public, and there is more crim
inal neglect in connection with whooping-cough than with any other 
disease. Medicinal treatment is exceedingly unsatisfactory, although 
the thera.pcutic measures are boundless: just as in phtbisis and diph
theria, they cover the whole domain of the Pharmacopcia, and we ha\'e 
as yet found no specific. The remedies most in use are the antispas
modics and the germicides. 

'~rho?ping-cough has a striking parallel in diphtheria, in that it 
has m. its early stages a local manifestation in its strong tendency to 
fasten ~tself upon th<' throat. How Jong this period exists we know to 
a certa.111ty no ?J-Ore than we know just how long diphtheria is purely a. 
local throat-poison; yet there is undoubtedly a period in whooping
cough, as there is in diphtheria, long or short, in ''hi ch the virus-if 
it could be recognized-could be destroyed an<l the disease terminated. 
To abort cases thus within two weeks is not unusual , an<l this explains 
the number of reported cures made by germicidal remedies. 

I have notes of: 2 recent cases in which the characteristic whoop com
menced at once with the general catarrhal symptoms, and was cut short 
by a hydrogcn-pcroxid gargle. I think these 2 cases illustrate very 
clearly the fact that the germs of the disease will locate on the mucous 
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membrane of the res.piratory passages and bring about a nerve~<lis~har?e 
which ends in the characterisiic whoop. In m~· treatm~nt of tlns <i1s

ca'e l find the greatest necessity of recognizing the nature of the trou.hle 
early in the catarrhal stage. lf I can satisfy myself that I am de~l111g 
with a case of earl,r pertussis, _my methods of procedure are muc~ differ
ent from what thev would be 1f the case were well adrnnced. \\ e must 
remember that th~ two stages are not sharply 1lcfined, and that many 
cases entirely lack the catarrhal stage, just as there are many cases that 
do not whoop. . 

Pertussis, as we all know, is a notoriously unsatisfactory disease to 
manage, and if we put our whole confidence on a single remedy, we are 
likely to meet with keen disappointment. The rlrugs I h:Lve found most 
efficient in the catarrhal sta~e have been hydrogen peroxid in sterilizing 
the na~o-pharynx, and asafetida, occasionally used for the paroxysms. 
Bl'llndonna. is to a. high degree beneficial in young children. I push this 
drug until I get the full toxic effects, when I am generally rewarded 
with a diminution of the suggesti\•e characteristics of the cough . 

To be more explicit, I will detail the methods of procedure in a. fam
ily in which I have instituted my plan of thorough treatment: A child of 
four years attending kindergarten was brought to me with a. suspicious 
cough. The history was gi,·en of an exposure of O\'Cr two weeks prior. 
The child had coughed for a few days, more at night than in the daytime; 
was fe\·erish during the evenings; showed slightly swollen eyelids. thus 
suggesting the nature of the impending trouble. I ordered h:nlrogen 
peroxid and pure glycerin •i n equal parts, which were well diluted and 
thoroughly sprayed through the naso-pharynx every four hours. The 
diet was light and digestible; out-door life was encouraged, except on 
windy da.ys. All excitement was avoided, so as to avoid the precipita
tion of any additional paroxysms. At night the child was placeJ in a 
laq:.~e, well-ventilated room, and over its cot was erected a mosquito net
ting, so as to prevent any unu8trn.l draught-a procedure which I ha"e 
found highly beneficial. as it materially lessens the number of the noc
turnal paroxysms. When the cough was fully established and was 
accompanied by eructations of stringy mucus. I commenced the exhibi
tion of the mixture of asafetida ~dram (2.0) every two hours. 'The 
r~cord of ~he paroxysmal stage was as follows: The first week averaged 
six co~ghmg spells per day; the second week averaged ten per day: 
the third week. four paroxysms; and the fourth and fifth weeks a\·er
age<l about two paroxysms during the twenty-four hours. When the 
younger brother, but eight weeks old, commenced to show evidences of 
the disease, I first used hydrogen peroxid as in the older brother1 and 
immediately followed it with asafcticla. This case continued scarcely 
four weeks when all symptoms subsided . 

. :\fistura a~afretida. howe\'Cr. is at times di~appointing, even in .'·ounger 

~~~~~r~~· 011~::1;~~0~~~ c!,~~~; ~~~~;h t~~c!;~~e c~;;,~~~l~~~~:1~~~ c~~~iebsit~~\~~ 
rap1clly mcrea~ed until toxic effects are reached. Then I ~r:1dually in
crcas.e the amou.nt as tolerance of the dru~ seems to be established. In 
very young children I have obtained good results from the use of a 
freshly-prepared liclladonna pla~tcr placed between the scapuhc, and 
the ph~;iologic action of the drug seems thus to be more constantly 
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maintained. The plaster may be changed at tLc end of one week. In 
a number of very troublesome case~ in young children I have gained a 
dcci<lcd a.drnntacre by an applicat10n of a 2 per cent. cocain !'Olution 
directly to the 1~so-pharynx. This treatment, however, does not pre
clude ihc use of hydrogen peroxid, which should be continued through
out the catarrhal stage. 

Bromoform was resorted to in fully 20 per cent. of my ca~es, and 
was a keen disappointment; it seemed merely to stupefy the patient 
and did not a.pparcntly shorten the progress of the disease. 'l'hc coal
tar products, pushed to the toxic limit. modified the disease but !dig~1tl;c 
BellaUonna and antipyrin in combination ga\'C better results than either 
alone. Quinin, chloral , crcasote, carbolic acid, l found to be of little 
practical use, owing largely to difficulty in administration. This out
line of the drug-treatment in whooping-cough has reference solely to 
the catarrbal and paroxysmal stages of the disease. As important ad
juncts to the management of the disorder carefu l hygiene mu1't be en
forced, and a diet of the simplest character and a. uniformly quiet life 
maintained. Throughout the whole course of the disease out-door life, 
as far as possible, should be encouraged, and if co1wenieut a sojourn at 
the sea-shore will shorten the progress of the trouble and limit to a. 
great extent the number of sequelre. 

PAROTITIS. 
(Mumps; Pamtiditis; Epidemic Parotitis.) 

Definition.-An acute contagious disease, character ized by an in
flammation and swelling of the parotid ghtnd, and occasionallj by an 
invol vement of the salivary glands, the testicles, and in the female the 
mammm. 

Pathology.-Opportunities for post-mortem examinations are rare, 
leaving in some doubt the pathologic course of the disease; but it 
proba.bly begins as a catarrhal inflammation of the ducts. inrnlvin(1 the 
periglandular connecti,·c tissue. The inflammation is seldom s~yere 
enough or of guch a nature as to produce suppuration. 

Etiology.-:\Iumps is undoubtedly a constitutional or blood-disea!'e 
with loe;tl m:mifcs.tati?ns. '' It is a question," ( :oodhart says, "with 
mumps whether this disease shall be placed with the specific diseases or 
with those affecting the parts or organs with which the symptoms more 
particularly concern themselves." 

The disease is no doubt of microbic origin. hut the specific or(1anism 
bas not yet been isolated, and, while there has been Ro me re:ison° to be
lieve that it is a bacillus, this has not been proved and is still doubtful. 
It is highly conta.gi~us, ~nd at t~mes, usual)y during the spring and 
autumn, becomes ep1<lem1c. It 1s commun1catcd principally by the 
br~ath and e~hal at1ons, the greatest source .of contagion being the 
sal1vttr,): sccret1o~s . It m~y. however. be carr.1ecl hy a third person or 
by fom1tes, a.ntl is most liable to be commumcated during the begin-
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:~~~i~~,~~: ::l~~='r:~!.~1~"~~~~~o~~;tag1~u:cnc:~~s c~~~!~1~~e~1~~!~ ~~f11~:~: 
and young adults, infants and old persons being ra.rcl_v t~ffec~ed, "h.ile 
males arc more liable than females. One attack usuall~' gives 1mmun1ty 
from a seconrl attack in the same gland. 

Clinical History.-The average period of incubation is fourteen 
days, but it ma,y de\•clop as early as ten or as late as twcnt_v clays after 
exj,oi:;ure. 'J'he im·asion is marked by languor antl a temperature from 

' 101 ° to 103° F. (3H.3°-39A° C.), with possible headache anrl vomit
ing: the patient complains of pain at the angle of the jaw, and this 
is grcatl .v increased if an ncid (s~1ch as vinegar) is swa ll owed. With 
tbc~c ~.vmptoms is noticed ct r.vr1form swelling of the parotid glands, 
tbC' one on the left side usually appearing first, and the otber one 
soon followini:r. Occasionally ca~es are seen in which but one gland is 
i1woh·ed, or the swc>lling ma.r begin in both at the same time. This 

i~~~~~~~~~ fi:·;c~~~~~~ ~:1~~:.~:.~~1a~~e a~~t:=~~int;e1~~1i·~~da~~ls~~~1~1~n~1:~·:; 
the swelling fills the depression beneath the ear and extends to the 
cheek and neck, the most prominent part being just below and prc~sing 
outward the lobe of the ear. The ·sali,·ary secretions are ~enerally 
much incre_ased, though there may be the opposite condition of marked 
dryness of the mouth. When the swelling has reached its height. pres
sure on the adjacent tissues causes a disagreeable sensation of tcn!!lion. 
and chewing, swallowing, and even speaking. :ire at times painful and 
difficult. '!1110 skin O\'er the affected part may be of a. p:ile or of a. dull
red color. Hinging in the ears a.nd a dulling of the hearing is common. 
The nervous system ma,v be affected, causing headache and delirium. or 
a low typhoid state may be present. The duration is about one week 
(six to ten da.vs), a.fter which time the swelling subsides, and by th e 
tenth or twelfth d:iy entirely disappears. 

Diagnosis.-'J'hc diagnosis is easy, the 1rnturc and position of the 
swelling :Lnd the course of the disease being characteri8tic, while the 
fact that the tonsils are seldom involrnd prc\·ents a diagnosis of acute 
tonsillitis. 

Occasiona1ly, howen•r. in the course of sept ic infection or after 
operations, or owing to the cxtens.ion of infl:irnrnation alon~ the duct 
from the mouth, the parotid gland becomes the scat of an acute inflam
m:ition at fir.st hardly distinguishable from rnump~. The existence of a. 
po~siblc ~ource of infection. and the fatt that the gland under these 
circumstances usuall_Y undergoes suppuration, should lead to the recog
nition of the true nature of the case. 

Complications and Sequelre.-~Iumps. as a rule. runs a mild 
course without any serious i;:;yrnptorns, but occasionally complications 
arise that tax the skill of the physician to the uttermost. The most 
common of these a.re orrliitis in the male, which may be fo llowed by 
atrophy of the testicle; :ind rnastitis, oi·aritis, or vu,l110-1ia,r;i11itis in the 
female, especially after puberty. These compli cations appear after the 
sub,idence of the swelling of the glands of the neck. on ly occasionally 
developing while the glands arc still affected, though caScs ltave been 
reported in which the disease first manifested itself by involvement of 
the sexual organs. 'l1his complication lengthens the co~rse of the attack 
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and increases the constitutional symptoms, but the rule is complete re
covery. Otitis media sometimes occurs, and a lesion in the auditory 
nerve, with more or less deafness (which, unfortunately. may be perma .. -
nent), has been observed. J_lieningitis, with active brain-symptoms, 
facial paralysis, convulsions, albuminuria, and £trthritis, have all been 
noted in certa,in cases. 

Treatment.-'J1he patient should be kept in a well-ventilated room 
of even temperature, and in bed if the fever is at all sc\·crc, and should 
be isolated from those who have not had the disease. Either hot or· 
cold applications to the swelling will often gi,·e reli ef, and support to 
the swollen gla.nd by rnea~s of cotton and a bandage is vPr_v comforting. 
Saline laxatives may be g1veni and aconite ors.om? simple fover-mixture 
at the beginning of the a.tt~ck is usually in1.hcated. 'L'bese simple 
measures are all that a.re re(lu1red in a.n ordinary case, while complica
tions or unusual conditions must be treated as they arise. 

TUBERCULOSIS. 
Definition.-A chronic (less frequently acute) infectious disease, 

caused by the bacillus tuberculosis . This organism produces specific 
les ions, taki11g the form either of separate nodular masses or diffuse 
growths, infiltrating the tissues, while aggregations of these element
ary tubercles g ive ri se to large tubercular ma~ses . Tubercles undergo 
caseation and sclerosis, followed in turn by ulceration (in consequence 
of secondttry pyogenic infection), or, more rarely, calcifi cation . 

Historic N ote.-Prior to the <liscovery, in the early part of the 
nineteenth century, by Bayle and Lacnnoc, of tho tuberculous new 
growth as a. distinctive body, this disease had been studied chiefly from 
a clinicid point of view. At this early period the disease was believed 
to consist chiefly of a. suppurativc process, and in its observation the 
physician was unaidNl by auscultation. Later, the tubercle was recog
nized as a small rounded nodule without any special histologic cha
racteristici;;. Villcmin in 1865 performed his epoch-making experi
ments, and the tubercle was no longer distinguished by it~ an:ttomic 
characters alone. Though the theory of the infectious nature of 
tuberculosis had been previougJy adv:inced by Buehl and others, it 
was first clearly demonstrated by Yillemin's beautiful inoculation
cxperiments upon rabbits ancl guinea-pigs with particles of tubercular 
and chem;~' substances, producing the characteristic lesions of tubercu
losis. It then remained for Koch to discover (in 1881) the specific 
cause of the most important of all human ills-the tubercle bacillus. 
So soon as the specificity of the disease was definitely c8tali lishcd it 
becamf' clear that the associated inflammatory processes, that were for
merly belic\·cd to be primttry and to hold first place, were ~econdary. 
']

1 he important rOle, however, played by the latter, particularly in the 
production of the general features of t he disease, wi ll be shown here
after. 

Geographic Distribution.-Tubcrculosis pre\•ails in almost every 
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quarter of the globe, but is more pre,·alent in certain lati~udes than in 
others. '111ius, in genC'r:tl terms, it rna.y be said to prevail more exten· 
sivcly in wa..rm tban in cold countr ies, though it lessens in frequency as 
we a

0

pproach either pole. Local conditions, however, exercise a more 
decisive influence in engendering predisposition than mere geographic 
po-.ition. It is of quite frcl1ucnt occurrence in al l densely. populated 
municipalities1 and more especially in the o\·ercrowdecl sections of the 
latter; this fact explains why the inhabitants of cities of the North arc 
but little less spared than those of the cities of the South. On the other 
hand, residents of mountainous countri es, ow ing to the purity of the 
atmosphere and the elevation, are rarely among its victims. The influ
ence of race in pre(fo;posing to tuberculosis should also be mentioned 
here, the South Sea. Islanders, the Indians, and the colored race being 
pcculi'1rly liable. 

General Pathology of Tubercular Lesions.-Distribution of 
the Lesions in the Body.-Tuberculous new growths elect, most fre
quently, the lung. and when the disease occurs in the adult this orgau 
is almost invariably implicated. Next in frequency follow the lar.vnx, 
intestines, peritoneum, urogcnita,l organs, :ind the brain. 'l1he other 
ch ief viscera of the body (spleen, liver, heart , ctc. 1 particularly the la.t
ter) arc less frequently the seat of tuberculosis. In children the lesions 
exhibit a different distribution, the favorite scats being the lymph-g lands, 
in testi nes, bones, and joints. In them the distribution corresponds 
pretty closely, if we except the bronchial a.nd mesentcric glands, to that 
of surgical tuberculosis. 

The Elementary (Nodular) Tubercle.-Thi s may be developed in any 
tissue to which the tubercle bacillus bas found its way, and the presence 
of the bacillus is its sole distinguishing feature, since the self-same 
bodies are generated by other micro-organi~ms-e. g. certain of t he 
worms (eggs of the distoma), actinomyccs, aspergillus glaucus, and even 
as a result of irritation by certain foreign bodies (podophyllum). Various 
forms of pseudo-tuberculosis ha.ve been described, but a.II a.re clue to bac-

~~~!ri~~~f :~:~~1 f;~:lut!~~l t~c~l:ic~~~~~:~l;~~~ur~f~~~~~~ z~~~le~,iganna.J 
this obsel'\'a.tion "as later confirmed by Nocarcl, Eberth, and others. 
Charrin and Rogers have described still another form, in which they 
found bacilli about lt..t long, actively motile, and grow ing freely upon 
ordinary media, but not growing upon glycerin and agar, and not lique
fying gelatin. 

'l'hc various stages in the development of a. tubercle a.re-
(a) Prol~feration of the fixed-ti~suc elements (connectiYe tissue, en

dothelium of the capil laries, etc.) of the part infectrd, due to the local, 
specific irritant action of the bacilli. These anatomic products a.re 
transformed into epithclioid and giant cells. 'J1h e epithelioid cells 
assume various shapes, chiefly rounded and polygonal; they have vesic
ular nuclei, and soon show tubercle-bacilli in their interiors. A certain 
proportion of the epithelioid cells, as the result of in crease in their size 
and a. repeated division of t he ir nuclei, become giant cells. The latter 
occupy the center of the tubercle, and also contain bacilli, the number 
o'. giant cells and of the bacilli being largely reciprocal. Thus, the 
giant cells are numerous in tubercu lar lymph-ghrnds, joints, etc., in 
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which the bacilli are relat ively few; on the other hand, they are scanty 
in miliary tubercles, in which the bacilli arc numerous-two fach that 
lend supjiort to the view held by many authors that giant cells display 
phagocytic action. 

(b) About t he site of infection a diapedesis of leukocytes occurs in 
the nature of a. defensive inflammatory process. At first the leukocytes 
are of the polynuclear variety and are quickly destroyed; hut la tC'r 
mononucl ear leukocytes (lymphocytes) appear. 'l'hese latter resist tlie 
action of the bacilli, and I think their true fun ction is a phagocyuc 
one. rrbe various forms of cells described arc conn ected and sur
rounded by a. ret icu htr stroma. u form e<l by the fibrillation and rarefac
tion of the connective-tissue matrix " (Baumgarten). 

The fully-developed tubercles are small , nodular bodi es ''hose diam
eters ra.nge from -! to 2 or 3 mm. At first th ey are almost transparent, 
but soon lose this qua.lity in consequence of the further changes de
scri bed below. They are non-vascular bodies, and invariably undergo 
(") caseation """ (/,) sclerosis. 

(a) Caseation.-'J11li s implies "coagulation-necrosis "-a destructive 
process proceedi ng from the center toward the periphery of the tubercle, 
ancl the resul t of the loca l action of the bacilli or their chemical 
secret ions. 1'he cells arc thus transformed into a uniformly ye llow
ish-gray, structu reless matter. When the foci arc numerous and closely 
set, fu sion may occur, with the production of larger or smaller homo
geneous masses (cheesy pneumonia). Th e latter ma.y soften, resulting 
in the formation of cavities: this is rlue, usually, to secondary pyogenic 
infection, caui::. ing ulceration. L ess frequent ly the cheesy masses under
go calcifi ca.t ion or become encapsulated. S uch masses may remain in
definitely and are practically harmless. 

(b) Sclerosis.-l)rcceding and during the time tha.t cell-destruction 
is goi ng on in the center of the tubercles the protective forces of nature 
are asserting themselvcsi though too often without :.wail. In the first 
place, hyaline transformation, with conversion of t l1e cellular clements 
into fibrous .ti ssue, occurs. Frequently, now, the center of the tubercle 
is caseous and co ntains bacilli, while the peripheral pa.l'ts are quite hard 
and <lo not contain bacilli. 'J1be fibroid change ma.y perrntlc the entire 
tubercle. Aga.in , the fibroid element in the tissues immediatelY r-;.u r
rounding the tubercle may be greatly increased and form new con~ecti,·e 
tissue, and this process be followed b.v r-;.ccomlary contraction, convert· 
ing the tubercle into a _firm fibrou~ nodule. T~ e fibroid change in its 
completest development 1s observed JU tuberculosis of serous membranes, 
especially of the peritoneum. 

Whether in any given case the destructive forces. on the one hand, 
or the consenratirc, on the other. shall come off victo rious depends upon 
severa l cond i tio~1s. . Though natural immunity is probably unknown. 
yet under ccrtam c11·cumst:rnces and at certa.i n t im es ti!'tsue-soils may 
successfull .v resist ba.cillary rnvasion. 'l 1he bacilli of tuberculosis doubt
less produc~ special tox ins (vide E t iology), and hence there is a reason
able probability that the tissues and liquids of the body manufacture an 
antitoxin . The la.tter agent ma.y therefore const itu te one of Nature's 
chief means of' defence. 'L1h cre arc also soils tba.t arc moderately r ecep
tive, and tLcsc may become in fected; but sooner or later the dcs"truction 
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of the invading parasite may be determined by altered soil-conclition!'
changcs induced by Nature's benign and curative efforts. It is prob
able that in such instances the favorable issue is sometimes to be ascribed 
to the fact that rchtti,·ely few bacilli find lodgement, so that the •n·crage 
phagocytic activity and other protective proce~scs suffice. ]~ut \\hen 
the bacilli fall upon a soil that is altogether fayorablc to their growth 
their pernicious influence cannot be arrested, sincf' the means that usua.lly 
turn the scales in favor of a. cure a.re wanting. 

·we arc now prepared to understand the coarser a.ppea.rauccs pre
sented by tuberculous lesions, especially of the lungs. Fusion of mi
nute centers of infection or of miliary tubercles results in the formation 
of larger nodules or areas, which lead by a. procesR of local extension to 
d(ffu81' tuberculous 1'nfiltration (gray infiltration of l.Jaennec). An entire 
lobe miiy become similarly inrnh·ecl (tuberculous pneumonia), and" there 
ma_v also be a diffuse infiltration and caseation "ithout any special foci, 
a." i<lespreacl tuberculous pneumonia. induced by the bacilli" (Osler). 

The term "gray infiltration" is misleading from a pathologic point 
of view, since the morbid changes differ in no essential manner from 
those described as occurring in the miliary or nodular tubercle. More
onr, the latter also presents a. grayish appearance. The apparent dif
ference between a miliarv tubercle and diffuse tubercular infiltration lies 
in the fact that the latte;· displays a greater tendency to spread by direct 
extension. 

Associated Inftammatory Processes.-The tuberc1e bacilli excite asso
ciated inflammatory processes in the organs affected, and if the tubercu
lous lesions run a slow course, a limiting wa11 of true fibroid induration 
circumscribes the areti itH'oh·ccl. By means of this induration the nat
ural protective forces, either temporarily or permanently, check the 
progress of the lociil lesions, and the change is strictly analogous to the 
sclerosis that takes place in the peripheral parts of the elementary 
tubercle or immediately sunounding the latter, as in tuberculoHis of 
serous membranes. On the other hanrl, wheu the tuberculous infiltra
tion is less tardily developed the secondary infl:lmmatory processes may 
show changes similar 10 those of catarrhal or croupous pneumonia. It is 
a noteworthy fact that the constitutional feature~ in tuberculosis arc not 
so much Jepenclent upon the primary as upon a secondary infection, 
chiefly with the streptococeL 'l'he latter arc responsible for the seri
ous septic element in certain varieties of tuberculosis (cspeeii11ly pul
monary), and some contend that the tubercle bacilli can excite i:;uppura
tion tlirectl,Y. The pus. however, in this instance docs not contain the 
Rtrcptococci, and is sterile. Mixed infection is, I believe, the rule (ride 
Ptttl1ology of Pulmonary Tuberculosis). 

Etiology.-The Specific Cause and its Physical Characteristics.-ln 
1881, Koch discovered the tubercle bacillus. which is the sole caui:;e of 
the disease. This bi\Cillus is rod-shaped. straight or f.lomcwha.t bent, and 
slender, its length equalling about one-third or one-half of the dhuneter 
of a re<l bloocl-corpuscle (Fig. 24). [ts extremities arc slightly rounded, 
1t is non-motile, and on the interior of the bacilli small colorlesf.I spots 
can he observed on microscopic examination; these clear spaces in the 
b.acilli represent plasmolysis, and ha\'e nothing to do with spore-forma
tion. Spores undoubtedly do occur, but have not yet been demonstrated. 
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When stained the bacilli have a somewhat beaded appeara.nce, this being 
probably clue to slight bulgings caused by the presence of spores. The 

tubercle bacillus i8 one of the 
few varieties of bacteria that 
retain the anilin dye after 
washings with acids. 

Biology.-'l1hc bacilli can 
be grown on culture-media, 
but not withoutUiHiculty. since 
the_v demand an even temper
ature between 98° and 100° F. 
(37.7° C.), or ti.oat of the hu
man body. rl'he best soil is 
blood-scrum previously coag
uhttcd by heating. Over the 
latter may be gently rubbed 
tuberculous tissue, which is 
then allowed to remain on the 
surface. 'l1hc growth of the 
bacilli requires about two 

Fm. 2-1.-Tubercle bac:!}~i~~:J. sputum (Frankel and week s, when colonies appear 
as dry, grayish-white or gray

ish-brown, thin scales or masses on the surface of the culture-medium. 
From such cultures others may be grown on glycerin-agar or on the pot:tto. 

Inoculations into the gu in ea,-pig and other animals arc succeeded in 
two or three weeks by the appearance of elementary tubercles-first, 
locally, itnd then in other organs of the borly. 

Chemical Products.-Tbe growth of the bacilli is probably attended 
by the formation of secretory products. Thus an albuminoid substance 
has been separated, a.nd th is when inj ected into the bod,v of an 
animal produces fever, lasting a day or two. The albuminoid sepa
rated for cultures of tubercle bacilli is a. nuclear proteid, and not a spe
cific toxin. 'rhere have also been isolated a ptomain and, :;iomc contend, 
an extract which displays pyogcnic properties (Koch's tuberculin). The 
constitutional features of the disease may be ascribed, in part, to the 
circulation of these poisons in the blood, but they arc probably infinitely 
less important in this direction than the products of suppuration. 

Sources of the Bacilli.-'rhe chief source of th e bacilli is the sputum 
of tubercu lous patients. It has been shown that in the advanced stage 
of pulmonary tuberculosis several billions of bacilli arc expectorated 
da.ily (Nuttall), and the desiccated sputum is wafted into the atmosphere 
in the form of dust-like particles containing innumerable bacilli. When 
the facts that tuberculosis is almost uni\'ersally prevalent, and that each 
patient throws off countless millions of bacilli arc remembered, it is 
clear thnt a.bundant opportunit,v is everywhere presented for infection, 
or, in other words. that secondary sources of infection arc numerous 
and varied. 

Distribution of the Bacilli.-11he tubercle bacillus is exceedingly 
tenacious of li fe, this being its chief distinguishing characteristic. 
Hence it is found in a viable condition, both (a) inside an<l (b) out
side of the body. 
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(a) Inside of t/ie Body.-As. before .stated, the number or bacilli 
found in tuberculous growths val'!es w1thm wide extremes. In general 
terms, it ma.y be said that the more rapidly_ the process advances the 
greater the number .o~ parasites present. It must ~o~ h? forgotten, 
liowever, that the activity of the tuberculous processes 1s mumately con-

~;~~~~u;'~~~ ~~:u~e~~~c c~~a~~~~~a:~:t~~~~:dc~~ntehc~i~!188,~f~t a 
1~e~!H~1~i~ 

l.Ymph-vessel, and th~s scatter the bacilli to the remotest parts of the 
body; and in such instances (as the di rect effect of the original number 
of bacilli present) a chronic is quickly converted into an acute form of 
tuberculosis. The bacill i may also be found in the bodies of non
tuberculous persons. Strauss 1 demonstrated virulent ba.ci lli within the 
nasal cav ities of healthy persons whose positions necessitated their asso
ciation with, and frequent presence in rooms occupied by, tubercu lous 
patients. 

(b) T/ie Bacilli Outside ~f the Body.-Tubcrcle bacilli can maintain 
their existence almost indefinitely outside the hotly. On the other hand, 
they probably do not develop or multiply under the usual external influ
ences, though, as I ha'"e said, their vita lity is extraordinary. ~1heir 
destruction cannot be effected by freezing nor by desiccation, and they 
survirn for months in water. Their power to resist chemical agents 
(,nitric acid, etc.) is also ,·ery great, but they may be destroyed by boil
ing for four or five minutes or by exposure to the direct solar rays. 
'l'ubercle bacilli arc undoubtedly present in a1l inhabited places, and it 
is obvious tha.t they may be conveyed for long distances by means of 
water, milk , and in many other ways. 

rrbe sputumi dries and flies into the atmosphere in the form of dust, 
which not only floats in this medium, but also settles upon articles of 
furniture, the floor, t he walls of livi ng-rooms, hospital wards, draperies, 
clothing, bed-l inen, etc.: and from these resting-places it may be con
veyed back into the atmosphere. It has been shown, experimentally, 
that the dust obtained from the walls or from the ai r of rooms and hos
pital wards occupied by tuberculous patients is frequent ly, though not 
invariably, infected. It is the in-door atmosplterP, laden with bacill i, 
that is especially Ii.able to excite tuberculosis when breathed more or 
less constantly. In places only rarely frequented by consumptives the 
dust i<; usuaJly free from virulent baci11i. 

Modes of Iitfection.-(1) Inhalation of the Bacilli.-In the vast ma
jority of instances the bacilli are inhaled with the inspired air, but it 
is important to recollect that the exhaled breath of tuberculous patients 
is not infectious. I t is the drie<l sputa floating in the atmosphere that 
are pathogenic; and occasionally, when infection occurs in this manner, 
the bacilli may attack first the upper respiratory passages, producing 
primary tuberculosis of the larynx and nose. Almost invariably, how
ever, primary infection takes place in the smaller bro11clii, or less fre
quently in the lungs; and tha.t these are the points of election is shown 
by the fact that healed tuberculous lesions are often met with on post
mortem exam ination in the bronch i and lungs of persons who died of 
other diseases. Under simi lar circumstances the bronchial glands may 
be found to present tuberculous lesions. 'l1hus, in 8 out of 30 cases in 

1 1llii11chener1nedicinische lVoehe118Chrijt, Munich. 
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wLich both old and recent tuberculous lesions were absent JI. P. Loomis 
found the bronchial glands infective to rabbits. 

It is obvious that the bacilli which ca.use fresh cases come indirectly 
from other tuberculous subjects, and it bas long been supposed that 
tuberculosis is tt contagious affection: unlike small-pox, scarlatina, and 
other acute contagious diseases, however, tuberculosis is not trans
mitted by a. sing le contact with a person ill of the disease. On the 
other hand, Flick and others have shown that persons who come into 
conta.ct with, or who li ve in close proximity to, affected persons fre
quently fall victims to the same affection. ("The latter is as truly con
tagious as the former, differing only in degree.") We can safely sny, 
therefore, that, though less liable to be transferred by contact than ccrt<Lin 
other affections, yet on account of the fact tha,t tuberculosis usuitlly pur
sues a chronic course there is every opportunity for prolonged 01· re
peated contact with result ing infection. 

Flick's clabomtc topographic study of pbtbisis in the Fifth Ward 
of the city of Philadelphia, extending over a period of twenty-five years, 
shows conclusively that consumption obeys the laws of infectious and 
contagious diseases. His researches furnish incontestable proof that the 
tuberculous virus is limited to centers, and that the latter owe their 
existence to previous cases in the same house or locality; that a house 
which h:ts had a case of consumption will probably have others within a. 
few years, and may ha,·e a ,·ery large number of eases in rapid succes
sion: and that approximate houses arc considerably exposed to the con
tagion. 

'l1he conta,qious tlteor,y of tuberculosis gains support from the fact 
that husbands have been frequently observed to contract the disease 
from their wives, and the latter, since they arc more consiantly con
fined in the house, to become infected yet more frequently from the 
former. Weber has observed the case of a tuberculous husband who 
lost four wives in successio n, another who lost three, and four others 
who lost two each . In like manner, the statistical studies of Cornet, 
Ni,;cn, Baer, and others show that the disease spreads thl'ough factories, 
prisons, cloisters, and m·en among the physici:ms, nurses, and attend
ants in hospitals for the reception of tuberculous patients, producing a 
mortality-rate from this disease ranging from 45 to 75 per cent. Re''
enty-three per cent. of nurses up to the age of fifty die of tuberculoRis 
( \\'hittake~)· It is obYi~us that those who ar? engaged in making th<' 
bcfls, dustmg and sweepmg the rooms of patients, are most cxpo~ed; 
antl on the other hand, better b_ygienic living among thC'SC classe8 of 
individuals, and impro,·ed hygienic arrangements in prisons, institutions, 
and hospitals. ha.ve been found to reduce, decidedly, the death-rate from 
this dread affection. This result is to be accounted for by the following 
facts: (a) rl'herc is thus establi shed a greater tiA8ue-rcsista.nce to the bacil· 
lus tuberculosis on the pa.rt ~f th~ persons ex1?osecl; and (b) 'J1he germs 
arc thus to a greater extent d1ssemmated. Obv1ousl)r, then, in institutions 
in which the proper Rttnitary precautions :~re used there ma.y be few if 
any instances of communication by cont<tg1on: and from the· records of 
the latter, facts opposed to the contagious theory of the disease can 
readily be furnished. 

(2) Infection by Swallowing.-(a) 'J'hat the milk of tuberculous ani-
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mals contains the bacillus, and that the use of contaminated milk may 
infect the human subject, are well-established focts. 1 Gerlach and Klebs 
long since observed the occurrence of the disease in animal_~ fed with milk 
from cows atfccted with the so-called "pearl disease." It is not even 
neccs~an~ that the animal infected should hM·e tuberculous mammitis 
(Ernst), "though some are of contrary opinion (Flick, Sidney l\lartin, 
and others). The exact frequency of this mode of infection is not kno" n, 
but there is some little clinical evidence to support it. Infected a11imals1 

e~pecia11y cows and pigs, that suckle their young very frequently trans
mit the disease to the Jotter, the infection usually rcim lting in intestinal 
and me~entcric tuberculosis. ] [ence it is obvious that the bacillus of 
tuberculosis is, in this instance, swallowed and finds lodgement in the 
prima: vice. Bang has even shown that butter made from the milk of tuber
culous cows muy be infectious. It is entirely analogous in the human 
race, bo•\'ine and human tuberculos is being one and the same affection; 
and hence the tuberculous mother is likely to transmit the disease to 
her suckling offspring. ~I1his explains, adequately, why abdominal 
tuberculosis is fre<1uent in children. 

(b) Tlie meat f!f a tubercnlous animal may rarely be infectious, but 
the bulk of experimental evidence would seem to ~how that, unless the 
parts consumed arc the seat of tuberculous deposit, infection does not 
follow. The authentic instances that ha\·e been recorded in which 
human tuberculosis was the result of the use of infected meat are rare 
indeed; but that this is a possible source of tuberculous infection in 
man must not be forgotten. Again, the possibility of contamination 
during the course of preparation for the market, as well as during its 
transportation, must also be recollected. The experiments of Aufrccht, 

~~;ub:~~1~~~~~8i'c!;:J1~~11i~~o;;~~~;ln~n~:.i~l~h:~! ~~Z~\' t~:~a!x\~;ce;~~~11~~i! 
from tuberculous patients. 

(3) Infection by l noculat ion.-'J'uberculosis may be trans.fcrrcd by 
direct inocula.tion, as shown originall.v by Villemin"s beautiful experi
ments upon the eyes of guinea-pigs. Infection may ta.kc place, though 
this is rare, through ~ l ight cutaneous lesions (cuts, fissures, excoriations, 
etc.), but only as the result of accidental inoculation of tuberculous 
matter. In this manner there is produced a local tuberculosis of the 
skin. as a rule. Harcly. the contagion is conveyed hy the lymphatics 
to the glands in the vicinity of the point of infection. Persons who 
follow certain occupations arc more or Jess liable to this mode of infec
tion-e. g. butchers, handlers of hides, dissectors of dead bodies, and, 
rarely, surgeons. 

Tube~culous virus may be i~tr?ducecl into the ti~~ucs through any 
open lcswn, and the characteristic local change follow; thus, quite 
rare instances of transmission by inoculation occur in diYcrs ways (the ~ 
bite of a commmpti\"e. a. cut from the broken spit-glass of tlie latter, or 
even from bii:; pocket-knife. as I have seen in one instance). 

The lrnn<lkerchicf.'i, body- and bed-linen of' the patient ma.y infect 
by inoculation those who handle or wash them frequently, if they chance 
to have a fissure or excoriation upon the hand. No doubt lupus also 

Str~f::i!~~~~,~~iz;1~!:1i~ifttjJ}.cJ~;; 1~~:~ B0J. ~:· ~~9~~ge Cornet: "Die TulX'rkulosc in den 
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arises in the same way. Czerny has reported 2 cases of infection by 
transplantation of the skin; Collings and ~lurray , 3 cases by tatooing ('f). 
The contact of the lips of tuberculous operators with surgical wounds 
(as in sucking the latter) may be the means of transmitting the disea.-:e; 
in this way tuberculosis may be, and uudoubtc<lly has been, communi
cated during the performance of the rite of circumcision. 

( 4) Direct Hereditary Transmission.-In exceptional ca~es the bacillus 
is found in the fetus in utero. In such instctnccs the disease may re
m:iin la.tent, to break forth during childhood or later in life; and even 
though the fetus itself may display no cvitlen~e of tuberCl~losis. the 
fetal viscera, may yet be infective to guinea·p1gs (Birch.Jl1rschfcld). 
Lehmann 1 has reported an undoubted instance of' intra·uterine infcc. 
tion. 'J1he tuberculous mother died of tuberculous meningitis three 
days after the birth of her child. and the chi ld lived twenty-four hours. 
In' its spleen, lungs, and liver were found nodules rcscmbli

0

ng tubercles 
and containing tubercle bacilli in large numbers. Oaltier has inocu. 
lated a pregnant animal with the disease, and found that the offspriug 
was, in consequence, tuberculous at birth. rrhe views of Baumgarten 
upon this question should be accorded careful consideration. This 
author believes that the contagion ma~~ be transmitted and become 
pathogenic at a variable period after birth-first, because the affection 
is very frequent in young children, even during the first months or 
weeks of lifo; and, secondly, because certain structures, not apt to Le 
acci<lentall.v infecte<I, are commonly the seat of tuberculous lesions in 
children-the bones and joints. He states that hereditary infection 
may occur in three ways: by the passage of bacilli through the pla
centa; by infection of' the ovum from the internal tissues or fluids; 
and by infection carried in the fructifying sperm. After hirth the ba
cillus may at any time either lose its vitaJity or take on a luxuriant 
growth. It is not known, however, in what percentnge of these cases 
the lungs, intestines, peritoneum, a.ad lymph-gla,nds arc free from tuber
culous lesions. 

Aga.in 1 there are certain interfering conditions that must be borne 
in mind. Of these, two deserve to be emphasized: (a) the fact that a 
child born of tuberculous parents is more recepti"e to the tubercle 
bacillus than one born of healthy stock. and (b) that it is more liable to 
accidental infection, as by swallowing the virus (particularly if breast· 
fed) or by inhalation. 

'l111e instances of direct transmission that have been tra.ced definitely 
have occurred through tuberculous mothers. 'l'he observations of 
Csokor 2 upon hereditary tuberculosis iu cattle also corroborate this dic
tum; but as the result of carefully conducted experiments by Viunal s 
it is reasonably certain that invasion by heredity is very rare: ~ 

Predisposing Causes.-(1) Race and Nationality.-'J'hc effect of nation
ality upon the receptivity to tuberculosis can be stuclic<l advanta<reouslv 
in America on account 0°f the cosmopolitan character of the pop~la.tiotl. 
'f1be tuberculous tendency on the part of Indians of this continent, 
among whom the dea.th-ra.tc from this disease is not less than 25 per 

:r:~:~~~;llt%~.1~:,~;.,,;~89:.o, 1so2. 
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cent., even in the most favorable climates. has been observed repeat
edly, an<l the fact that the negro race is highly receptive to tubercu
losis is alf.;o well known. Osler 1 g ives the following corroborati\'C sta
tistics: '"Of the 427 cases of pulmonary tuberculosi;; at the Johns H op
kins Hospita l for the two yea rs endi ng June 1, 1891, there were -n 
ca~es in the colorcd- i. e. a.bout 1: 10. 'J1he ratio of colored to white 
of all patients in the wards has been 1 : 7. " Scars z found tLat in 200 
cases of tuberculosis nearly 50 per cent. belonged to the first anrl second 
generation of Irish immigrants. Such facts senre to show tLat differ
ences unqucstiona.bly ex ist as regards certain nationaliti es. 

(2) Hereditary Predisposition.-The percentage of cases in which 
heredity ca n be traced has ~cen variously estimated at from 10 to 40. 
As before in t imated (11ide J)frer:t H ereditcn·y 'l'ransmi.f(siou), a cLild 
rea red by tuberculous parents runs great danger of being in fected acci
dentally; and again, a person living in an infected house (with 0 1· with
out the presence of a tuberculous patient) is very liabl e to become 
infected, whether his antecedents give a tuberculous histor.v or not. 
It follows tlrnt a correct estinmte of the number of cases of phthisis in 
wh ich hercditar.'· influence plays an etiologic part cannot be obtained. 
'l'oo much importance has heretofore been attached to the influence of 
inherited constitutional peculiarities to the exclusion of other potent 
factors. Moreover, the latter ma.Y be acquired as the result of certai n 
deLilitating influences (chi ldbirth, defective food-supply, close li\·ing- or 
working-rooms, etc.). An inherited tendency to tuberculosis is more 
unfailingly transmitted through the mother tha.n the father. Children 
bc_gottcn of parents who are drunkards, or who suffer from certai n 
chronic incurable diseases (syphilis, cancer, etc.) at the time of the 
birtb of their children, arc liable to inlierit a con<lition of th e system 
which renders them peculiarly liable to tubercu)Qsis, unless the tend
ency is overcome b_v a proper environment1 together with ystemati c 
physical training, during the first years of life. Moreover, persons 
who ba\·e the so-called tuberculous diathesis are freq uen t sufferers from 
catanba l affect ions, especially of the respi ratory org:rns. The latter 
condition forms a marked predisposing factor; .vet, on the other hand, 
tuberculosis is met'\ ith in persons who are robust and have apparently 
well-formed chests and lungs. 

'l'he older authors of medical text~books describe two types of con
formation-the tubertulous and the scrofulous. The la tter has a Leavy 
fi~ure. thick lips an<l hands, large thick bones. and an opac1uc skin: the 
former, a light fi~ure, bright eyes. thin skin, oval face, and I o n ~. thin 
bones. 1fb e phthisical type of the chest wi ll be referred to in connec
t ion with the physical signs of pulmonary tubercu losis. Ju th is connec
tion emphasis shou ld be given to Cohnh eim's view, '' hich is for the 
greater part correct, to the effect "that the so-ca lled phthisical ha.bit is 
not :tn indication of a. tendency to, but actual ly of the existence of, 
tuberculosis." Whilst the recognition of the tubercul~~r diathesis has 
its pra.cticul bearing, it must be recollected tha.t the term implies merely 
a" delicacy of co nstitution, incomplete growth, and imper fect develop
ment" (Fagge). 

1 Tut~book of Medicinr, p. 20..J . 
2 B~t01t Medical nnd Surgical Journal, April 4, 1895. 
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(3) Previous Infectious Diseases.-That there is no tendency to the tran
sition of other diseases into tuberculosis, as was formerly supposed, cannot 
now be questioned in view of the undoubted specific nature of the httter 
disease. Tuberculosis is. howe\'er, embraced among the scqueh-e of such 
affections as a.cute infectious and chronic diseases-influenza, measles, 
whooping-cough, typhoid fever, cirrhosis of' the lungs, and diabetes 
mcllitus (the latter disease involving a predisposition to the forrncr)-for 
the reason that they render the tissue-soil, especially that of the respira
tory tract. more fo.,•orable to tubercular infection. It seems proper to 
mc~tion here the fact tha.t certain other di~cases displa.y an antagonistic 
effect (chronic valvular d isease, pulmonary emphysema, etc.). Our know. 
ledge of the subject is as yet quite i.ncomplete, but of an affection w.hich 
occurs so very frequentl.v and carri es off so la rge a percentage of the 
popu lation as tuberculosis a more accurate and extended knO\\ ledge 
would be welcomed by the profession. 

(-t.) Age.-This affects predisposition decidedly, though tuberculoRis 
may occur a.t any or all times; and the relation between age and the 
distribution of the lesions has been previously indicated. Certain forms 
of tuberculosis a.re e~pecially frequent in young children (meningeal, 
mesenteric, and lymphatic). 

Pulmonary tuberculosis is most common between twenty and thirty. 
It is more rare during early childhood and in the aged, but may appear 
at any period of life, and the cases that occur in young children are apt 
to be more rapirl in their progress. 

(5) Sex.-P rcdisposition has but slight relation to sex . Females are, 
however, somewha.t more liable than males, and pregnancy in partieular 
is a dispos ing factor. Again, when tuberculous fema les become preg· 
nant the progress of the a.ffection is accelerated, au<l f?Ven more so by 
the period of lactation. Hegarding tuberculosis as be ing pre.eminently 
a Uouse-d isease, females arc more expo:;:ed to contagion than ma.Jes, 
because they nre more closely confined in-doors. 

(G) Climate and Soil.- ll umidity of the soil a.nd abundant atmospheric 
moisture increase the prevalence of tuberculosis. It is especinJly com· 
mon in regions where sudden variations of temperature, or protracted 
cold with dampness, prevail. ':l1his increase is most probably associated 
with a. l1cightenc1l vulnerability, due to_ an increased tendency to ca· 
tarrhal affections of all kinds (Osler). It has been shown that proper 
drainage of marshy tliMriets has diminished, to some extent, the frc· 
qucncy of this disease (Buchanan), ancl, on the other hand, mountainous 
districts arc often rema.rkahlc for freedom from the disease. 

Local Causes.-(1) Occupation.-Persons whose einplo,vment exposes 
tliem to different forms of irritating inhalations are particularly liable. 
In such, however, there jg usually fir~t deHlopcd a fibroid induration, 
and the latter in turn is followed by pulmonary tuberculosis . The con
tinual inhalation of an atmosphere la.den with noxious particles, such as 
is met with in ill.ventilated and overcrowded working or living a.pa.rt· 
ments, renders the tissue-soil more vu lnerable. 

(2) Bronchial Catarrh.-An acute catarrh of the small bronchi pre· 
pares the soi l for tuberculous infection. Frequently, however, this is 
the fi rst step in tuberculosis. since the latter disease almost in\':u·iably 
begins as a local catarrhal process, im'olving the smaller apical bronchi. 
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The fact ma.v here be pointed out that gastro-intestinal catarrh increases 
the bodi ly receptivity for tuberculos.is. . 

(3) Tubercular Pneumonia.-Iu l.1ke manner, pulmonary tubc rcu l o~ 1 s 
may fo llow an unresolved pneumonia, but such cases arc, as a. rule, m
sta~ces of tuberculous pneumonia primarily. 

(-!) Hemoptysis.-According ~o some_autbors, hcmopt~sis is p~tcnt in 
producing puhnon:try tuberculosis. It is, howercr, certam that 111 most 
instances in which it appears to precede phthisis, and haven causal con
nection with it, it is in reality a sym ptom of ex isting pulmouary tuber
culosis. 

(5) Pleurisy may be, though rarely, the starting-point of phthisis. 
Its predisposing effect may be attributable to compress ion of the lung, 
thus 111terfering with the respiratory excursions, or to the bronchi.tis 
which is frequently associated. Pleurisy sometimes initiates fibroid 111-

duration, \\hi ch may then terminate in a tuberculous affection; but the 
fact is to be emphasized that a very large proportion of the cases of' 
apparently primary pleurisy are tuberculous in nature. 

(6) Intra.thoracic Tumor.-Tuberculosis is often associated with intra.
thoracic tumors, and especially with aneurysm. Fehcle 1 has reported 
3 interesting cases of the kind. 

(7) Congenital or acquired contraction of the orifice of the pulmonary 
artery predisposes markedly to tuberculosis. 

(8) Trauma.-Injuries to the chest-wall, with or without laceration 
of the lung, are frequently followed by pulmonary tuberculosis. 1'he 
explanation of this association is to be found in the fact that trauma 
increases largely the susceptibility of the parts injured by diminishing 
phagocytic activity-the natural power of resistance. I t is a familiar 
observation in surgical practice that after injuries to, or operations on, 
j oints, tuberculosis frequ ently ensues. Again, operations upon tuberculous 
lesions a.re succcC'ded by general tuberculosis-often acute-in about 8 
per cent. of the cases. 

TUBERCULOSIS OF THE LYMPH-GLANDS. 

(Scrofula.) 

Rcrofula implies tuberculous infection, and scrofulous material inocu
lated upon susceptible lower animals, especially guinea·pigs and rabbits, 
inrnriabl,v causes tuberculosis. ~l1he virus is, bowe\•er, less \'iru lent than 
that derived from other sources, and this explains the slow progress and 
often latent character of tuberculosis of the glandular system. A major 
predisposing factor is age, this form of tuberculol'lis preponderating in 
chil<lren. Jl ecker, from an examination of the records of' the l\luni cb 
Patl1ologicill In~titu te, fou n<l that in 147 cases of' tuberculosis among 
childrC'n tlie lymphatics WC'l'C affected in 92 per cent.; and it is genera lly 
conceded that in young adults tuberculous adenitis is not uncommon, and 
that it is rarC'ly met with during and after the middle period of li fe. 
The les ions genera.lly remain limited to the glands 6rst in fccted-i. e. 
the cervical, me~cnteric, etc., as th e case may be-and this for the 
reason that the natural power~ of resistance in the tissues arc often able 

1 11 Lnngcntuberculose mit BrusthOhlengeschwulste," l naug. DiM., Leipzig, 1894. 
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to oppose the march of the destructi\'e forces. Another predisposing 
condition is an acute or chronic catarrh of the mucous membmnes. 

~I.1he cases are all divisible into two groups: (1) Local tuberculous 
aclenitis, and (2) general tuberculous a<lenitis. 

(1) Local Tuberculous Adenitis.-(a) Cervical.-'l'his is the most fre
quent form, antl is especially common among children. Of 2035 per
sons examined by Valland, enlarged cervical glands were found between 
the ages of seven and nine in 96 per cent. ; between ten and twelve in 
96.1 per cent.; between thirteen and fifteen in 84 per cent.; between 
sixteen and eighteen in 69. 7 per cent.; and between nineteen and 
twenty-four in 68.3 per cent. Tubercle bacilli were founrl in the cer
vical lymph-glands in a,bout 68 per cent. of adults. Negroes are found 
to be more prone to the affection than whites. 

Etiology.-I have stated before that tubercle bacilli are sometimes 
found on the nasal mucous membrane of healthy persons. 'J'he pres
ence of an acute or chronic catarrh of the nasopharynx may now 
lower the resistance of the tissue-cells. so that the bacilli may gain 
access to the lymph-current, and through the httter to the neighboring 
glands, setting up tubercular adenitis. rJ1hough often the sea.t of tuber
cular invasion, the cervical lymph-glands do not furnish a highly fa"or
able soil for the growth and de\'elopment of the bacilli, and hence the 
tendency toward latency of tuberculous diseasf' of these organs. 

The tonsils, owing to their free communication with the atmosphere, 
in which there is a wide diffusion of tubercle bacilli, may be primarily 
infected. But here also. as in the case of other glandular structures, 
there is a. tendency for the affection to become latent, for the reason that 
the tissue-soil after a prolonged contest genera.11,v gains the ascendency 
over the invading bacilli. The latter may, however, under certain 
favorable conditions, break down the barriers opposed by nature and 
effect a lodgement elsewhere, or even become widely diffused through 
the economy. Thus Kinckmann in 64 autopsies found 25 cases of 
tuberculosis, in 12 of which the tonsils were affected. 

A third mode of infection· of the cervical lymph-glands is through 
the medium of slight injuries and abrasions of the skin or certain forms 
of skin-eruptions (eczema, etc.). These serve as doors of entrance for 
the bacilli, which find their way into the neighboring 1.vmph-glands 
through the lymph-channels. Compared with infection from within. 
this mode is most probably much less frequent. 

Symptoms.-The main feature is a visible enlargement of the af
fected cervical glands, chiefly the submaxillary. At first the glands 
are too small to be even palpated : later, they can be felt as small, firm 
tumors underneath the skin. By and by they appear as visible protuber
ances, ranging in size from that of an English walnut to that of' a hen's 
egg or even larger. 111l1e skin over the enlarged ~land is freely mov
able, as a rule; less frequently it becomes adherent-an indication of 
suppuration. \\Then :tn abscess forms anti is allowed to open spontane
ously, there remains a chronic discharging sinus. Suppuration is at
tended with fever, anemia, and emaciation. ln well-marked cases the 
sepa.ra.te tumors coalesr.e, forming large and irregular masses. The 
affection is usually bilateral, though almost invariably it is more 
marked on one side than on the other. 
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Xot infrequent}~·, in addition to the cnlargem~nt of th_e submaxillary, 
post-cervical, and supracladcul~r glands. t~ere is ~lso 111rnlvemcnt_ of 
the axillary, as was the case m a. fatal mstance 111 rn,v o"n practice. 
The paticn't was a. male child, eight years of age, "ho developed pul
monary tuberculosis. Tn such instances it ma.y reasonably be assumed 
that the bronchial glands also become implicated, and frc<1uently become 
the exciting cause of the lung-tuberculos1s. . . 

'l'he diagnosis is based upon the history, the as:sociated ev1clencc of 
the tuberculous diathesis (kera.titis, conjuncti,•itis, eczema of the scalp 
or face

1 
nasoplrnryngcal or bronchial catarrh, etc: .), together with the 

enlargement of the superficial cervi.cal gla.nds. Bacilli ha,•c occasion-
ally been found in the purulent discharge from abscesses. . 

The cotff8l' of this affection is exceedingly slow, often extending 
oYer a number of vears. i\Iany cases, boweYer, recover if surgical i11-
terference be emi}loycd. On ~the other hand, neglected cases arc a 
menace to the life of a patient. since they ma.y be followed by diffusion 
of the bacilli. with the development of a fatal form of disease. 

(b) Bronchial.-Tubcrculosis of the bronchial glands may be primary, 
or secondary to infection of the lungs. and it is commonly preceded by or 
a~soeiated with bronchial catarrh, which is its chief predisposing ca.use. 
The primary form is met with frequently in young children, the medias
tinal lymph-µ;lan<ls being affected uniformly in 127 cases at the New 
York Foundling Hospital (Northrup). 

The bronchial and tracheal gl:mds are the receptacles for all foreign 
~ubstances, including the tubercle bacilli that are not dealt with by the 
broncho-pulmonary phagocytes. After infection with tubercle bacilli 
the lymph·glands become swollen, tumefied, and arc the seat of caseous 
change; later they may undergo calcification or proceed to abscess.for
mation. The latter may rnpture either into the lungs, into the trachea 
or the bronchi, or iuto a pulmonary blood-vessel. 

S!Jmplom.«.-If a fistulous communication be established with the air
passages, cough and expectoration of purulent material, blood, and 
caseous matter containing bacilli will be noted. 

Secondary infection of the'lung may occur in this manner. When 
rupture takes plttee into a ,·essel systemic infection promptly follows. 
Tubercular adenitis in\'olving mediastinal lymph-glands may also lead 
to infection of the pericardium and then proceed to tuberculous peri
carditis. 

(c) Mesenteric (Tabes .i!Iesenterica).-This may be primary or sec
ondary, the la.tter being very common and a secondary infection to 
inte!".tinal tuberculosis. 

The former is rare, however, and the intel'tinal catarrh with ''hi ch 
it is associated is doubtless tuberculous in the vast majority of cases. 
'rhe mode of infection has already been pointed out. 'l'he lesions pre
sented are similar to those met with in tuberculous bronchial glands. 

'l'he symptonu< are not always distinctive, and may be entirely ne"a
tive during the life of the patient; hence the condition is often inciclc~t
all~' discovered during the post-mort~m examination. The local symp
toms when marked arc due m the mam to an associated peritonitis. 1'he 
abdomen is painful and more or less swollen. Peritoneal effusion is 
present, and sometimes sufficient in amount to be detected by the cus-

1s 
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tomary physical signs. Large antl small no<lulcs ma.r sometimes be felt. 
Diarrhea is a marked and obstinate feature and is usuallv due to tubercu
lous intestinal ulcers. Fever of an intermittent type is di most constantly 
present, ca.usin(l' emaciation, and the objccti,·e changes (pallor of $kin, 
mucous mcmbr~nc, etc.) clue to anemia become pronounced. This form 
<>f tuberculosis ma.y persist as a local condition, but there is danger of 
~xtcnsion to other organs (pleura, lungs, etc.). On the other hand, in 
the adult pulmonary tubcrculosi:; may be followed by involvement of the 
mescnteric glands without involvement of the intestines, and in i-;uch in
stances there occurs an extension by contiguity along th<' course of the 
lymphatics that pass through the diaphragm, and finally, in adults, pri
rnttry tuberculous new growths ma,y be met with in the mesenteric glands . 

.Dia,gnosis.-A probable <liaguosis can usually be mad(• if careful at
tention be paid conjointly to the symptoms. physical signs. and cour~e 
of the affection. The detection in a child of a tumor which m:Ly be 
moderately hard, rloughy, or even fluctuating will aid materially in' the 
diagnosis, and will also afford evidence of tuberculous disease in other 
organs. 

(2) General Tuberculous Adenitis.-'l'bis term implies tuberculous dis
ease of the lymph-glands throughout the body, with little if any iuvol\'l'
rncnt of other organs; this is a rare condition. 'Phc affection m:ty begin 
as a local tuberculous lyrnphadenitis, nearly all of the rest of the glands 
of the holly becoming secondarily implicated. 'l'be primary scat of the 
trouble is perhaps most frequently the cervical lymph-glands, though in 
one instance observed by myself the mcsenteric glands first became 
affected, the case termin:iting in pleuro-pulmonar,v tuberculosis. 

Symptoms and Diagnosis.-Tbere is protracted fever, the tem
perature being of the rernittent or intermittent type. Wasting allfl 
debility are progressive until the patient presents a decidedly puny 
aspect, while the lymph-glands that a.re accessible to inspection an<l 
pa lpation axe more or less enlarged and manifest a marked tendency to 
suppuration. 'l1hc alfcction is usually chronic, though very exception
ally it may exhibit an acute course. One of the chief dangers O\·er
hanging the sufferer in this affection is that, owing to liberation of the 
bacilli, the meninges or the lungs ma.y become tuberculous; thc;0;e cao:.:;es 
may also terminate unfavorably from asthenia. Cases in which the 
glands a.re but little enlarged, while the general features are marked, 
arc puzr.ling. On the other hand, when the superficial lymph-glands 
are greatly enlarged the affection ma.y bear a striking resemblance to 
llodgkin ·s disease. 

ACUTE TUBERCULOSIS. 

~J1his form o_f t~1?erculosis is c~aracterized anatomically by the rapid 
clevelopmen~ of rnd1:~ry tubercles Ill many and widely-scparaled parts of 
the body. In some 111~tances the new growths arc pretty evenly distrib· 
uted th~·ough nil the orga.n.s of ~be body 1 mani~esting the clinical symp
toms of :tn arute general a~fectwn. In othC'r mstrmccs there is a. tend
ency to centralization. of tube_rculous gro.wths, as, for examp le, in the 
lungs (pulmonary variety) or ID the menmges of the brain and spinal 
cord (meningeal rnriety). 
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Pathology.-Thc fact is to be emphasized that somewhere in the 
body thC'rc is an old tuberculous focus . Apart from this primary Jes.ion, 
the anatomic changes consist in the widely dis~eminated miliary tuber
cle~. Their most frequent seats arc the lungs, li\·er, and spleen; lrss 
frequently, the marrow of the bones, the heart, the choroid, and the 
meninges. Jn some of the organs, particularl.v the meninges.. lungs, 
etc., the tubercles may be readily perceived by the na.kcd eye, "hilc in 
others they frcqnrntly cannot be detected without the aid of the micro
scope. It must not be forgotten that in some of the more protracted 
cases the nodular tubercles may grow into foci of considerable size, 
ranging from that of a lenti l to that of a pea. 

Etiology.-'l'his has been, in the ma.in, g iven ill conn ection with the 
general etiology of tuberculosis (vide supra), though a few special points 
remain to be adduced. ' l'he acute forms of tuberculosis are decidedly 
more frequent during infancy and ch ildhood than during adult li fo. and 
with few exceptions the cases are secondary to a local tubercn lous focus 
in one or more lymph-glands (tracheal1 bronchial, mesenteric, etc.) or in 
the lungs. i\Tore rarely a pre-existing tuberculous focus in the kidneys, 
the bones, or the skin may gi,·e rise to the affection 1 as may the occur
rence of certain other acute infectious diseases-Stich as mens Jes, whoop
ing-cough, and influenza, in children, and typhoid fe,·er and lobar pneu
monia, especiaJly with delayed resolution. in adults. 

Modes of lnfection.-:Most frequently there is established a fistulous 
connection between the loca l tuberculous focus and a YCin. The tuber
cle bacilli thus find their way into the circulation, and general infection 
promptly follows. 'rhis occu rs in a. great proportion of the cases in the 
thornx, a pulmonary vein being opened in such in~tances. A second 
mode of infection) though clecidedl_v more rare than the aboYc, is the 
rupture of a tuberculous focus into the thor;Jcic <luct, in which case tl~e 
tubl'rculous material pa~ses almost directly into the subchL,·ia.n vein. In 
these cases, according to Ponfick, the disease is less ntpi<l in onset ttnd 

less acutely evohrecl. 
Clinical History.-' l'hat miliary tubercles ma_v exist in many 

orga.ns of the body (liver, heart, etc.) without gi,·ing rise to symptoms 
is a noteworthy fact. Cohnheim au<l ~Ianz have disco,·ered miliary tu
berculoi-is of t.he choroid when the condition was only detectable· with 
the :1id of the ophthalmo~copc. 

The following forms of the disease may be distinguished: 

G1-~~1m.u .Mn,LrnY TunEHCtJLORIS. 

(a) TYPHOID FORM. 

The symptoms are those of a general infection of the body, there 
being in most cases a. period of incubation, during which the patient 
complains of malaise, headache, chilliness, feverishness, and increasing 
debility. Ra.rely 1 the onset is comparatively sudden. The reuction of 

~:~t;~~~~11~8 b~~i~,c~~ s~;1~~~~51~/!1t~c:~~!~'t~:~1~~~~ :l~e ~~~:t,~i1ti~j~~·a~~d~~ 
increases, a rapid, feeb le pulse, and mental dulness 01· delirium. ~l'be 
tongue becomes dry, and sometimes a lso brown . 'L1h e respirations are 
accelerated, and there is more or less cyanosis, with which symptom is 



276 JNFECl'IOUS DISEASES. 

associated a peculiar and characteristic pallor of countenance. Coinci
dently with the febrile e:rncerbations the cheeks may wear a ci rcum
scribc1.l blush. Among the rarer early symptoms is episLax is. The 
patient soon becomes profoundly prostrated or ex peri ences a feeling of 
anxiety : if, as sometimes happens, the course is protractc11. weaknc~s, 
anemia, an<l especially emaciation, are well marked and as~umc diag
nost ic importance. 'l'hesc cases sometimes pass into the pulmonary or 
the mcningcal form, the prttients often succumbing speedily to ~uch 
loca lized developments. 

1"e1-'e r.-rl1he temperature usually pursues a high range, although 
there arc not a few cases in which the eutil'C course is afcbrile. 
A gain 1 it occurs not infrequently tha.t th e temperature is normal or 
nearl.v so for a 51liort period. The usual temperature-curve ranges at 
first between 1 0~0 and 104° F. (38.8°-!0° C.), and then continues 
to ri se, with the dc,•clopment of the serious general condition in a 
wa_v exactly simi lar to that observed in typhoid fever. In many 
iru:.tances the feve r is irrcgula.rly remittent. at least at intervals, 
if not so constantly. Thus, periods of irregu lar fever may alternate 
with others of cont inued, awl later deeply rem ittent or distinctly inter-
mittent, fever. · 

~Ven1ous ,S'.1JmptomR.-In most cases the nervous symptoms arr not 
promi nent. ln a. smaller number headache, vertigo, delirium, and often 
stupor, become marked at an early stage an<l may persist. They are due 
to the general infection. 

Oirndator,1; ~1;ste111.-The pu lse is small, and its rate is out of pro
portion to the fever, varying from 100 to HO or hig her. It ma.y be
come irreguhr, particularly if the meninges be involved. 

Jlespiratury 8yste111.-'l1he breath is somewlrnt hurried rind labored; 
there is a cough , but it is not annoying as a rule; and there is :t slight 
expcctora.tion, which is not chamcteristic . If there be present s imul
taneously in the lungs an old tuberculous focus, the ex pectoration may 
be more profuse and typical. Th e bacilli are also absent from the Rpu
tum unless an old tuberculous les ion pre-exist in tbe lungs. 

The physical signs a.re those of a. moderate, diffuse bronchitis, though 
local s ig ns of consoliJ.ation or pleurisy ma.y develop late in the cou r~e 
of the affection. On the other hand, such signs rn ay be evidences of an 
old tuberculous affection . 

.D~qestive Syslem.-As before noted. there are anorexia and a, dry 
tongue (symptoms due to the systemic. infection), while ,·omiting ma~· 
occur a.t the outset and excess i,·e thirst JS common. The spleen usually 
becomes en larged, though only to a moderate extent. 

Oeular l):111netoms.-:-The important .symptom presented by the eye is 
the presence of choroid tubcrcles1 which ma.y be dcterminecl by a care
ful ophtbalmoscopi c examination. The ir absence docs not· militate 
against tbe diagnosis of general. miliary tuberculosis, sin ce they may 
be too fe~,. to be detected, ?r possibly absent a ltogether. 'l1heir demon
stration 1s :.dw:Lys excccdmgly diffi cult, and only possible with tli e 
skilled ophtlrnlmologist. 

Diagnosis.-'11hig form of tuberculosis is often with diffi culty dis
criminated from typhoid feve r. but in the following table l have en'dea.v
ored to contrn~t points of dissimilarity: 
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A<'l'TE GE'\'ERAL ~IJl,IARY 'l'L'BERCl:l.OSIS. 

Family hi~tory of tuberculosis, or pres-

E,~l~~i~~ ~f~~:dii~~~~~ ~~~haracteris-
tic. 

Epistaxis rare. 
Fever-curve of decidedly irregular type. 

Pulse rapid, ontof proportion to fever. 

Hespirations rapid and labored. 
Face dusky, with peculiar pallor. 
.A bdominnl symptoms are not suggestive. 

:Kocharacteristiccruption. 

Knee-jerk present or absent according to 
i1wolvcmcntof meninges. 

Leukocyto8is present (ii' there be sup
puration). 

Choroid tubercles m:ty be detected. 
Tubercle bacilli rarely demonstrable in 

the blood. 

Hemorrhage from bowels very excep
tional. 

Perforati\·e peritonitis absent. 1 

'L'YPllOIO FE\'l:R. 

Co~~~~~~~~;~!~~ :~f ~~~~l~~1i1~~ or following 
E,·olution of the disense is character· 

istic. 
F.pistaxis a. tommon earl~· l'lymptom. 
Tcmpemture~un·e of lhc continued 

Pl~Js~c~ftcn dicrotic i slow in proportion 
tofe,·cr. 

nespirntion moderately increased. 
No duskiness of face. 
Abdominal symptoms (:<tools, cnhu~ed 

spleen, tympnnitcs, ck.) ,.;ug~cstivc. 
The eruption (nppenrin~ in successive 

crops) i~ pathognomonic. 
Knee-jerk never wanting. 

Leukocytosis nbseat. 

Choroid tubercles absent. 
Cullures from punctured spleen may 

:thow typhoid-bacilli (dangerous pro
eedur<'). 

llemorrha::;e from the bowels common. 

Perforative peritonitis often present. 

(b) POL'10NARY l'ORM. 

Though all gradations 11etween the typl1oid and the pu lmonary types 
occur, the la,ttcr should be recognized and briefly described. It may 
develop suddenly, the ushering-in isymptom being sometimes a chill, 
though more frequently there is a premonitory period, during which 
the genera l hen Ith fai ls material1 y. 'J1he nffection may follow promptly 
upon some acute illness, such as measles or whooping-cough, in children, 
in which there has been marked catarrhal bronchitis. 

'l.'lie re8pirator.11 symptoms arc early prominent, and later preponder
ate in the clinical picture. From the start there is dyspnca, and this 
gradually incrcnses until the respirations become rapid (40 to 60 per 
minute). When dyspnea becomes pronounced the face assumes a cha~ 
raeteristic eyanotic pallor. The cough, at first, is moderately severe, 
but soon it becomes troublesome. being now frequent and :1ttencled with 
a slight expectoration, which is non-characteristic. 

The physical signs are those of broncho-pneumonia, and the latter 
may or may not be preceded by the signs of general bronchitis. \\'ith 
the onset of broncho-pneumonia there appear spots that yield either 
dulness or a tympanitic resonance on percus~ion, and broncho-vcsicular 
breathing with numerous subercpitant rfllcs on auscultation. 

The general symptoms arc marked from the beginning. rrhe fei•er 
is l1igh-from 103° to 105° F. (39.4.0 -40.5° C.) or often higher. ~'he 
pulse ranges from 100 to 140, is small, feeble, and sometimes irregular, 
and it may be more rapid still during the advanced stage of the affec· 
tion (see Fig. 25). Cerebral symptoms rarely appear. 

1 See also Oifforential Diagnosis of T>:phoi<l Fever. 
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The course, as a rule, is more prolonged than that of genera.I mi liary 
tuberculosis, except in children, in whom it often runs an exceedingly 
acute course. As the end approaches the signs of suffoca.tion are gradu
ally intensified, and finally lead to a. fatal termination. 

Diagnosis .-'l'hc diagnosis is <lifficuit; but a family history of 
tuberculosis, a knowledge of the pre-existenc<" of a. tubc~·culow3 focus or 
of an antecedent predisposing affection, will a.id in its recognition. 
1'ubcrclc bacilli are perhaps not demonstrable in the sputum unless an 
old tuberculous lesion coexist. In doubtfu l instances, however, a.11 

attempt should be rn<tde to detect the bacilli in the blood. Occasiona lly 
e ither tube rculous meningitis or peritonitis supervenes, and a.ids in 
removing t be . doubt, and in a smal~ pC>rcentage of the cases choroid 
tuberc les arc dctcctitblc. These pomts, together with the more markc.d 
genera.I symptoms, will usually aid the cliniciau in distinguishi_ng this 
variety of tuberculosis from non-tuberculous broncho-pneumonia. 

(e) CJ<Jlll-:BRA I~ OR MENINGEAi. FORM (TUBERCULOUR .\rnNfNG[T L ~). 

'l111is niriety is of quite frequent occurrence. :ippearing in not less 
than 50 per cent. of the cases of miliary tuberculosis. When it dernl 
ops the symptom referable to other organs than the meninges arc in 
abeyance. With reference to the etiology of this form one fact needs 
to be emphasized-namely, that most cases are observed between the 
ages of two and seven yeitrs; it may, howe,·er, be met with at any time 
of life. The afl'ecr ion frequent ly has its origin in tubercu lous bronchial 
glands (Jacobi), and the history of a fall is common . A fow cases have 
been found to be associated with erythema. nodOsum. ExceptionaJly 
the meni nges arc primaril.Y involved. 

P a thology.-'l'hc chief site of t he tubercles in chi ldren is the pia 
mater at t he base of the cerebrum (basibr meningitis), wh ilst in :ulults 
the pia. a.t the vertex is morn apt to be inYolved. T he membrane sur
rQunding the tubercles may not be inflamed, there being a. !' imple tu
berculous deposit. On the other banU, more or less inflamma.tion, with 
sero-fibrinous or fibrino-purulent exudation, is generally present in the 
region of the ba.se. TLis exudate is usually abundtt11t in the Syh·ian 
fissures, and may find its way to the external surface of the hemisr)heres. 
It is gray in color, transparent, and gelatinous, antl contains in its 
meshes the tubercles, which appear as grayish-white bodies, and which, 
iu cases of equal SC\'erity, may be either numerous or scanty. The:~ 
may be scarcely visible to ihe naked eye, but may niry from the size of 
a. pinhead to that of a French pea. The branche~ of the Svh·iaa 
artery may be implitated, either owing to the direct pressure Or the 
exu~late or to the obliterating arteritis produced by a tuberculous infil
trnt1on. The pia looks like ~H~ blot.ting-paper over the quadrang:lc at 
the b<tsc (Gray). Elsewhere 1t 1s thickened and opaque, though easily 
detachable. Osler says: "The arteries of the interior and posterior 
perforated spaces ::.:.hould be carefully withdrawn anfl sea.rched 1 as upon 
t hem nodular tubercles may be found when not present elsewhere. In 
doubtful case~ the middle cerebral arteries should be very carefullv re-

: ~~e~, 1~~,~·:~j e~~i ~'1e~ 1 ;t~~ h~ 1 ~~cb;:~~~esa <~I~~ 0~h~~c;e~1~~~:~<~ o~~~,t 1~:~1~1\~e;~ 
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men ts on the ~ma lier arterii.::-<. ·· lm·okement of the chief ,-e,. ... eJ:. that 
nouri:-<h the "all.;. of the ,-emricle:::. and the epentlyma. and .. trt!tCh foJm 
the vermi~ cerebelli forward over the yuadrip:emina. explain:" tht> con
stant pre:0ence of a turbid fluid in the ,-emricle:-. with -.oftening of th1.:ir 
"alJ.... As the re .... ult of undue intra,·entricular pre~.;.ure thl• cercbrnl 
conrnlutions become more or Jes~ tianened. with effacement of the 'Ulci. 
The cortex, to a variable depth. i:-: generally the !'Cat of rt•d "'Oftening. 
trnt.I. more rarely of white .softening alone. The tuberculou:-- infiltration 
mvolves the cranial nene~. 

llixtologp.-TLe tubercle:;: grow in the perirn~cular Eheath~. which 
are often distcn<led with l)·mphoid and epithelioiil celJ... and there is 
ob ~ene<l not infre11uentl~- a thrombosi~ of the arterie:-. and of the 
venules of the pia. obliterating their lumen. The pia mater is gradu
ally thickened through ce11ular infiltration. and in a small proportion of 
the ca.,,es the spinal meninges are similarl.\- in\·ohed. chieH~- in the cer
vical portion of the cord. 

Symptoms.-There is a prodromal period which la=-t~ one or more 
week-.. during \\ hich the patient (u"uall.\"' a chiltl) i~ pale. pee,-ish . ha ... 
headache and photophobia. and grind:-! its teeth during sleep; the tongue 
i::. coated. appetite impaired. and there may be occa ... ioual vomiting. 
either propuh.i\-e or regurgitative. Constipation i::i pre~ent and may be 
marked. .·\.mong rare premonitory symptoms are slight b~·peresthe=-ia 
of the abdomen and a diminished urinary secretion. A tendenn to 
emaciation is quite coni:tant. These prodrOrual ~:mptoms pre~ent Y~ria
tions as to their number an<l combinations in different cases. In few 
instances only is the on~et acute. The symptoms u:mall.\- intlicate ha=-ic 
meningiti=-. and at fir~t there is associated comiderable mental excite
ment: later there are pressure-symptoms (caused b~- the exudate), with 
total loss of the mental faculties. 

(1) Stage of Cerebral Excitement.-The im·asion is gcncrrdl~· gradual. 
or e\"en quite insidious, its most characteristic phenomena being set·ae 
romiting. marked llMdae!te, and eh ills .follou·ed by faer. Certain other 
symptoms now arre~t the attention. such as extreme irritabilit~·· scream
ing. and great ob~tinac~-. and occasionally drowsiness appears early. When 
the om•ct is sudden the di~eas.e may be disclosed by conrnbions. paral
v:-is. wild delirium. or coma. The established disease exhibits certain 
di~tincti\-e features. The pain is often most excruciating, cau:-;ing the 
child to utter ~hort penetratin~ screams (h;<lrocephalic cry). and in rare 
in:"ltances the sharp cries may be continuous and lea<l to physical exhaus
tion. 'l'be headache i~ increased by light. noi!-'e. or mo,·ement. Y ertigo 
is common: the pupils are contracted at this period: the face pales and 
then Hushes: the pupils alternately dilate and expand : and the expres· 
siou is sometime~ sad. though more often stupid. Generally hyperes
the=-i:i or dysesthe~ia may appear. and there may be a slight mind-\un
clering at night, though acti,·e delirium is rare. TO.ch~s cerebrales may 
be obtained, but are not characteristic. The patient is intolerant of 
e\'ery form of disturbance. All the symptoms of the prodrorual stage 
are now aggravated; slight muscular twitching~ and ~lecp -starts occur: 
the YOmiti.ng !s appar~ntly causeless. and may be frequently repeated: 
and const1 patton ]ler,1sts. 

Fever is present, but is of slow deYelopment. and rarely rises higher 
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than 102° or 103° F. (39.-1° C.) in the evening. 'l'hc skin is dry and 
ha.rsh, as a rule. The pulse is slow or moderately accc1crnted, but 
soon quickens to 120 or even 130, and later it ma.y~bc irregular. At 
times the pupils are une(lually contracted, and ptosis may also be looked 
upon as au early sign. 

(2) Second or Transitional Stage.-Thc symptoms of cerebral irrita
tion now abate, the patient becoming more quiet, while mental dulness 
often supervenes. The vomiting and headache subside graduall.v, and 
the child cries out only occasiona1ly. The abdomen is now distinctly 
scaphoid and the head occasionally retracted. Constipation is obstinate. 
'l1he evidences of localized organ ic foci, such as slight twitcbiugs of the 
muscles of' the face, followed by stra.bismus, ptosis, or paralyses of the 
fa.cc or limbs, mn.y appca.r . Generalized convulsions may occur, and 
muscular tremors a.ncl athetoi1l movements may appear. Both pupils 
(or one only) may be dilated as intracrania.l pressure <lC\'Clops; patchy 
flushing of the face is common. The respiration is now irregular and 
sighing. 

(3) The Stage of Paralysis.-On account of the exudation the mental 
faculties are abolished, so that the patient is comatose, though convul
sions or localized spasms of the muscles in different parts of the body 
(neck, back, limbs, etc.) may be obserrnd. Optic neuritis develops, 
while the paralysis of the ocular muscles above noted deepens. The 
pupils arc di lated, the eyes are partly closed, and the eyeballs at inter
vals slowly and alternately move in a la.tern) direction. H emiplegia 
sometimes develops, and more rarely monoplegia, affecting the face or 
one of' the extremities. There may be paralysis of the third nerve, with 
invoh'emcnt of the face, hypoglossaJ nerve, and lim bs on the opposite 
side (a combination of s.nnptoms first observed by Weber), consequent 
upon a. lesion localized in the internal inferior portion of the erus. 
Monoplegia of the right side of the focc has been observed in a few 
instances, associated with a.phas ia. Exceptionally aphasia and bracl1ial 
monoplegia have been combined. The temperature in the early p:trt of 
this st11gc usually rises to 103° F. (39.-1° C.) or higher, but later it may 
drop to a subnormal level, an1l in rare instances as low as 9..J.° F. (34.4° 
C.). Immediately preceding the fatal termination the temperature may 
rise to 106° or 101° l<'. (·U.6° C.), the pulse becoming frequent, small, 
and irregular. Gradual anesthesia comes on with general muscular 
relaxation. 

Occasionally a. typhoid state (great prostration. dry tongue, diarrhea, 
etc.) may develop, and Cheyne-Stokes respiration is almost im·ariably 
present, preceding the fatal eYent. Leukocytosis has been observed in 
all stages of the diser1:se. 

Oplttltalmoscopic Examination.-Tbe ophtbaJmoscopic appearances 
sometimes form important points in the diagnosis. At first hyperemia. 
of the disk is noted, and later the changes belonging to neuritis (swell
ing and striation) appear1 while rarely tubercles may be detected in the 
choroid.' 

Clinical Types.-(«) Mild Type.-The marked or alarming symp
toms (tetanic rigidity of the musc1es, convulsions, and p<tralysis) develop 
at a late period. In this class should be placed those cases in which the 

1 The differential diagnosis is given in the section on ::Ueningiti!I. 
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meningitis is but feebly indicated- e. g. when it is but a small factor in 
the condit ion of acute general tuberculosis. 

(b) Malignant or Rapid Form.-'This type is comparatively rare, oc
curring rno~t frequently in adult life, while the lesions have their scat 
almost exclusively upon the convexity. 'l'hc onset is marked by the 
most frightful tetanic convulsions, which precipitate a fatal termination 
in a couple of days. 

(c) Chronic Type.-Cascs pursuing a chron ic course a.re rarcly en
countered, and the symptom.i;; usua lly point to localized cerebra\ le8 ions 
(Ja cksoni an epilepsy, etc.). 

Prognosis.-'L'he disease lasts from two to four or five weeks, 
though ch ronic cases may conti nue for several months. \\rhen the con
vexity is implica,ted, however, the duration is on ly one or two weeks. 
It should be emphasized that frequently in the course of well-marked 
cases a. decided remission in the leading symptoms occurs, so that con
valescence is suggested; but th is is deceptive, and is almost invaria.bly 
followed by a renewal of the unfa.rnrable features of the affection. A 
few cases on ly are recorded in medical li terature as ending in recover:~. 

li'reyhan has rcportc<l a case with recovery in which the diagnosis 
wa~ pro\•ed by puncture of the spinal canal and the withdrawal of f1uid 1 

in the sediments of which tubercle bacilli were fou nd. A . Ja cobi has 
met with 2 cases that terminated favorably, and Leube has also reported 
a case in which the symptoms were cha racteristic, and at the autopsy, 
some years later, old tuberculous lesions were found in the meninges. 
It is to be recollected, however, that the course of tuberculous menin
gitis is prnUably uninfluenced by human agency. 

ACUTE PNEUMONIC PHTHISIS. 

(Acute Phtltisis; Florid P htltisis; Galloping Consumption.) 

'J1his m:.ty be primary or secondary, the l::ttter form being consequent 
eitl1 er upon a locali zed tuberculous area in t Lc lung, tuberculous pleurisy 
(~tcute or chroni c), tuberculous peritonitis, or tuberculous disease of somP 
other organ. Acute phthisis may occur a.t any age, though it is rcla
ti\·cly more freciucnt in childhood and ca.rly ad ul t li fe, but whether 
prirna,ry or secondary, the in fection of the lungs is rapid. 

Pathology.-Two forms may be recognized: (1) This reveals the 
appcara.nces of an acute lobar pneumonia, one lobe only bei ng impli
cated, as a rule, though sometimes the whole Ju ng is involved. The 
process leads to a destruction of lung-tissue, so that a. section may show 
the existence of cavities. The latter a.re usually sma ll , while surround
ing them may be seen tubercles in hepatizcd tissue, and here and there 
caseous masses of a yellowish-white color m::ty be visible. 'l1hese often 
indi~a~e o l ~ or pre-existing foci . It is somct~mes exceedi ngly difficult 
to cl1stmgu1sh a. tuberculous crnupous pneumonia. from the ordinary form, 
an<l the most careful inspection ma.y fa!I to rcYeal the presence of ele
mentary tubercles iu the a.cutely consolidated tissue. In cases in which 
this dis?ase is suspected, however, the oppos ite lung, the bronchial glands, 
the peritoneum, and other organs shoul<l be carefully examined. 

'11he lesions pre~c1~ted by cases that barn run a. I on~ course are 
somewhat. cha.ractcr1st1c, though not always th e F:amc. If t he ca~e has 
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had a duration of eight or ten weeks, apical softening with more or less 
extensive cavity-formation often occurs. Lcsis frequently, a lobe or an 
entire lung is found to be consolidated throughout, ·' an<l converted into 
a. dry, yellowish-whirc, cheesy substance, in which condition it may 
remain till the end." 

(2) Presentin,q tlte Appt•arances of Bronclw-pnewnonia.-'l'bis vari
ety is more common than the previous, especially in children. The 
evidences of bronchitis affecting the finer tubes, together with con
soliclatiou of the lobules to which the tubes lrad, are striking. As in 
ord inary broncho-pneumonia, so here, the solidified ureas apprar as 
gra.yisb-rcd ma~i.cs in the early stage, while later they arc of an opa.t1uc
wh1te. '!'he products that fill the air-cells may c;\sea.te and break 
clown, with the formittion of irregular cavities that \'ary in size. When 
large areas arc involved they arc the result of the fusion of contiguous 
smaJler areas of hcpa.tized tissue. Th e trouble often begins in the 
upper lobes and s.preads downward, though not infrequently the lower 
lobes arc most extcnsi\'ely im·olYe<l. 

In not a few cases the ;nasses are small, multiple, a.nd widely dissem
inated throughout the lungs, a.ncl miliary tubercles in the lungs or 
pleurm are a:s~ociatc<l with the broncho-pneumonic lesions before de
scribed. In nearly all cases signs of pleurisy ma.y be noted, as is 
shown by pleura.I adhesions or by deposits of lymph on the pleura. 
The bronchial glands are also usually infected. and, particularly in chil
dren, are the seat of tuberculous processes. 

Bilumler has called attention to a type of tuberculous inlialation 
pnemnonia consequent upon liemoptysis, the blood and contents of the 
cavities being drawn into the £ner tubes in respiration. 'l'his form of 
broncho·pneumonic pbthisis sometimes follows pulmonary tuberculosis 
in the early, though more often in its late, stage. On microscopic ex
:imination tubercle bacilli are found, though rarely in u,bundance, in the 
infiltrated masses ancl in the walls of the cavities. 

Clinical History.-(1) Acute Cases.-PrecccEng the attack, the 
patient may have H taken cold" or have been in a run-clown Hta.te; more 
often, however, he has been apparently healthy. 'fhc onsC't is sudden, 
marked by more or less rigor. pain in the side, fever, cough, a.Del great 
prostration 1 an<l there may be bronchial hemorrhage which may last one 
or more days. 'rhe total amount of blood expectorated may be consid
erable. In the majority of cases the expectoration is mucoid at first, 
and then becomes rusty-colored, often containin~ tubercle bacilli, 
though at first they ma,r be absent, and indeed not appear until late in 
the disease. Dyspnea appears early, and may soon become extreme, 
and the fever quickly rises to 104° F. (40° C.) or over. It may be of 
tho continued type or it may early assume the remittcnt or hectic type, 
and with the latter forms of fever, which usually begin a.bout the end of 
the first week, a.re associated night-sweats and rapid emaciation. '.l'he 
prostration of the vital power5 is now extreme. ~'he expcctora.tion is 
more a.bunda.nt, muco-purulent, and often greenish-yellow in color. 

In the course of one or two days after the onset we obtain physical 
signs that vary with the extent of th~ lesions. Usually, as before 
stated, these cases present the anatomIC appea.l':lnces of acute 1ob:tr 
pneumonia-viz. the complete consolidation of one or more lobes, which 
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is usually followed by signs of softening, provided the patient survives 
the first wet!k or ten da,ys. The physical signs during the stage of con
solidation arc precisely the same as in lobar pneumonia.. The signs of 
softening and of cavity will be gi,·en in detail in the description of 
Chronic l)bthisis. 

The eow·se is usually rapid, occupying from two to six weeks on the 
aYerage, though rarely cases that reach the stage .of ~avity-formati.on 
are protracted to three or even four months. Cons1dcnng the brevity 
of the attacks, the extreme degree of emaciation (shown especia lly by 
the hollow checks and temples, pinched nose, and thin hands) is truly 
remarka.blc. 'J1he patient usually maintains a hopeful state of mind, 
notwithstanding the rapid downward course of the affection, and it may 
be admitted that recovery is possible. The parts involved are in such 
cases df'stroycd and replaceJ by fibrous tissue, and it should be remem
bered that the apex is inYolved in most cases. It sometimes happens 
that consolidation on ly is present in the second lobe affected, while in 
the upper lobe one or more ca,·ities haYe alread.Y been de,·cloped. The 
pleural crcpitating friction is often audible before consolidation is 
complete . 

..Diagnosis.-'11he onset, s_rmptoms, and course during the first week 
may be those of ordinary lobar pneumonia, but in some cases certain 
S,Ymptoms may arise which will ~xcite suspicion of their tuberculous 
character in the ea rly stage. Thus, hcmoptysis rarely occurs in a 
pneumonia clue to pncumococcus infection, and, what may also serve as 
a point in diagnosis. the appearance of the patient, ris well as his pre
vious and family history, may be suggestive. The points of discrimi
nation have been fully set forth in the section on Lobar Pneumonia 
(pp. 150, 151). 

(2) Subacute Cases (ra rely acute).-The onset is less sudden than in 
the former type, while the vatient's antecedent condit ion may either be 
good or below the stm1dard. At the beginning he has repeated chills, 
tbougb hemoptysis may be the first symptom which indicates a pre
exist iug tubcrculol1s focus. 'fhc fe\'er rises high, and is apt to be irregu
lar from the start; the pulse and respirations are rapid, a.nd there is a 
muco-purulent expectoration which may either be profuse or scanty. 
Occasionally it is fetid, and the sputa. may early contain elastic fibers 
and tubercle bacilli , though more often these arc noted after the affection 
has become fully established. During the progress of the case, also, 
bemoptysis may arise. Later, drenching night-sweats increase the 
exhaustion and cmaciatio~, which_ ~peedi ly reach an extreme degree, 
and soon or late a typhoid cond1t1on of the sy8tem is developed. 

1.'he pltysfral si'gn1f are, at first, those of general bronchitis, with or 
without indications of pleurisy. Later, small areas of consolidation, 
which often increase in size, are indicated by impaired percussion reso
nance or dulncss and by broncho-vesicular {rarely tubular) breathing, 
w~th subcrcpitn.nt ~·Ules. These signs may be unilateral, though more 
oftc~1 they occur .bilaterally. In m~~ny ca~es sof'~eni?g with cavity-for
mation ensues, .with the usual physical signs of this condit ion . 

Course and ..Duration.-For some time the patient may rcmnin out 
of bed, though in most instances th_e disease constantly progresses. 
Less . frequently there are exacerbat10ns and remissions. A small 



Clll/OSIO TUBERCULOSIS. 285 

percentage of these cases recoYcr with a loss of more or less lung-tissue, 
though the condition may pass into chronic phthisis. It is important 
to recollect that the local lesions may become extensi\·e, as the result of 
fui::ion of small consolidated masses, until an entire lobC' is involved, 
and when this occurs the symptoms and course simulate those of the 
acute type. The duration ranges from two to eight weeks or more. 

Dia,qnosis. -Th is rnriety is frequently confounded with non-tubercu
lous broncho-pncumonia, and the chief distinctions will be mcntionccl 
iu connection with the latter disease. Bronclt.iectasis may be: accom
panied by emaciation, fetid expectoration, night-sweats, and the signs 
of c..:a.vity, and these cases ha.ve been mistaken for acute phthisis. 1m
portant in the recogni t ion of the latter, however, arc marked fever aud 
emaciation. ~loreover, the physical signs are more frequently r eferable 
to the apices, and the disease is more steadi ly progressive, ninning a 
shorter course than bronchiectasis. 

Acute Broncho-pneumonic Phthisis in Children.- The belief that the 
form of broncho-pncumonia that so frequently fo llows certain infec
tious diseases (measles, whooping-cough, ~tc.) is in the majority of 
instances tuberculous has been steadi ly gain ing. Osler recognizes three 
groups of cases : (a) 'l'hose in which the child suddenly becomes ill 
while teething or during convalescence from fever, with high tempera
ture, severe cough1 and the signs of consolidat ion of one or both apices. 
Death may occur with in a few days. To the naked eye the lesions do 
not appea;· to be tuberculous. (b) In this group the ch ildren show tbe 
ordinary symptoms of broncbo-pneumonia, an<l the cnses arc more pro
tracted1 death occurring about the sixth week. (c) The chi ld fee ls ill 
during cotl\'a lescence from an infectious disease, fever, cough, and dys
pnea being present. The intensity of the symptoms abates within a·fort
niglit, and the physical exam ination shows the presence of diffuse bron
chitis with scattered minute areas of consolidation. l\Iany of these 
cases develop into chroni c phthisis. 

CHRONIC TUBERCULOSIS. 

(CJt,.011ic P1tlmo11ary '1'1tberc11losis; Chronic Ulcerative Pltildsi.~.) 

This form is much more common than the acute, the term embracing 
sub-varieties to which attention wi ll be incidentally directed. I ts most 
typical cl ini ca.l form follows a. mixed infection as a result of a septic ele
ment superadded at some time to the primnry tuberculous in fection. 

The Causal Factors have been detailed under General Etiology. 
Pathology.-The pathologic characters of tuberculosis in general 

have been already presented, but it wi ll be necessary to describe briefly 
the special anatomic conditions met with in chronic ulcerative phthisis. 

rrhc post-mortem appe~rances of the lungs in chronic pulmonary 
tuberculosis are remiukable for their great diversity, not only in the 
extent of tissue involvcd1 but a.l~o as to the character of the morbid 
processes. Often the associated lesions form no unimportant part .of 
the picture. In nearly aJI fatal cases the most advancC>d ancl extensive 
lesions :u e found near iLe ape.x, and, as a rule, the entire upper lobe of 
onr of the lungs is implicated. In addition, it is obser ved tha.t the 
destructive process has extended to the lower lobe of the same side as 
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well as to the apex of the opposite lung, the lower lobe of the primary 
lung generally being inrnded before the upper part of the. ~ther. 
Thou(1h both luncrs arc 3ffocted in fatal cases, they represent d1flcrcnt 
stage~ of the tli~~ase. The case ~s rnry different in. au .old and cured 
tuberculosis of' the lungs, such as 1s frequently met wnh in person8 "ho 
have died of some other affection. Here the lesions ruay occupy but a 
small part of one lung, and usually near the summit. 

tio1~{;i1~~151~~t~0 ~~c:~i~:1~i~:~:i~~~i~~tet~;h~~{~~~tif,~ ~~r~1:1~cp~:1~:~i~t~. 0!~~ 
has found that the primary lesion is not, as a rule, at the summit of the 
upper lobe, but that it occurs from 1 to li inches (3. 70 cm.) below 
this point and near the postero-extcrnal borders. Favored by normal 
respiration, the lesions a(!Yance downward, 80 tbat on physica l examina
tion the fir:i.t evidences of disease a.re to be found posteriorly over the 
lower part of the supraspinous fossa. 1 while anteriorly the early signs 
are met with immediately below the middle of the cl:nicle, extending 
along a line running about It inches (3. 79 cm.) from the inner end of 
the second and third interspaces. The starting-point, though less fre
quently, ma,r also be indicai.ecl by physical signs in the first and i:;eeoncl 
interspaccs below the outer third of the cla.Yiclei with subsequent down
ward extension. 

From personal observation of the post-mortem lesions of this disease, 
and from my studies at the bedside, I feel eon,·inced that the initial 
lesion is frequently located anteriorly and near the apex, corresponding 
on the chest-walls to the clavicle and the supraclavicular spaces. This 
site has seemed to me to obtain more often on the right side than on the 
left. f<ingsley bas sho"n that when the lower lobe becomes inYOlved 
the consolidation begins about 1~ inches (3.79 cm.) below its a.pex pos
teriorly, and corresponding exicmally to a spot opposite the fifth dorsal 
spine. From this point it spreads downw:i.rd and la.teral ly in a line fo l
lowing the border of tbe scapula.~~ when the band is placed on the oppo
site scapula. and the elbow rests abo,·e the level of the shoulder." The 
middle lobe on the right side is usually invaded by Jirect extension 
from the upper. The seat of primary infiltration may even be the 
lower lobe, but this is an occurrence of great rarity. 

Tile relative frequency of im·oh·ement of the two sides varies accord
ing to different authorities. A careful analysis of my own records, and 
the results of some i-tati1"tical investigations into the subject, show that 
out of a total of 1236 cases 726 occuned on tbe left side and 510 on 
the right. 

In all cases the primar~· lesions are due to tubercnlous infiltration, 
which at fir:;t is confincJ. to certain lobules, though it may later i1wolve 
extensive areas of lung-tissue (tuberculous bronelio-pneumonia.) In 
most in~tances the starting-point of the morbid changes is in the smaller 
bronchi and also, according to Pa}ne, the inside of the alveoli. Soon 
the bronchioles and the concsponding air-cells become blocked with in
H;unmatory products. '!1l10se areas then undergo caseation an<l present 
the usual opaque, grayish-yellow appea.rnnce, a cross-section of these 
yellow nodules showing the central b\onchus usually plugged with exu
date an<l surrounded by eascous matter. Softcnin~ nnd sometimrs 
complete liquefaction, with expectoration or absorption of the altered 
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morbid products, ma.y take place, and this disintegration is associated 
with ufrr1:atio11 in the \\all of the bronchus, consct1 uent upon secondary 
pyogcnic mfcction, and a resulting formation of 5m<d l ca,cities. etccrs 
may form in the bronchioles before necrotic processes supervene. and 
they are generally shallow, with sha.rpJy.definc<l edges. Hecovcry may 
ensue a:; the result of calcification with encapsulation of the cheesy 
masses. or the affecte1l are11 may undergo fibroid lran.~/'omwtion-a co11-
l'er vati\·c process :uuJ. one that may lead to actual cure. Jt often happens, 
however, that oltl and apparently healed tuberculous lesions undergo 
ulceration, when tLe cakareous masses (pulmonary calcu li ) may be <lis
lodgC'd and expectorated, and the more rapidly the cascous masses are 
formed the more liabl e arc they to softC'ning. S urrounding the healed 
areas the tissue may be the scat of atelectitsis, though more often of 
emph;·scrna. Destruction of lung-tissue also results from interstitial 
inflammation with the fol'mation of new connective tissue, the latter in 
turn compressing and finally obliterating the ah-coli. 

Cavities ( l,..omicce).-These result chiefly from progressive necrosis 
anti ulceration. They are formed mostl,v by dilafation of the bronchi, 
whose walls are tuberculous and suppurating. But they may also arise 
inrlependently of the bronchi. Cavities \'ary largely in number, size, 
form, and in other characteristics. They are often multiple, though 
usually not far removed from one another. and unite as they increase in 
size. In this way large Ca\1 ities, involving the whole of one lobe and 
even an entire lung (except the extreme anterior margin), ma,y be formed, 
and a variable number of small pockets connecting with the bronchus 
may thus originate. rl'he walls of the cavities are almost invariably 
irregular. 

Vornic::e may be classified as (1) progressive and (2) non-progressive. 
(1) 'l'he progressive '"e divisible into (a) New cavities and (b) Old 

ca,·ities. 
(ri) New cavities have soft, necrotic. friable walls so long as the de

struct ive processes arc rapidly progressing, and the same state of things 
pre\•aiJs in the cavities of acute phthisis. rl'hey may develop near :1 

healed focus or near old cavities with limiting "alls, an<l when situated 
near the peripher_,. of the lung they may rupture into the pleura., caus
ing pncumothorax. 

(I>) Old cavities, as a rule, have sharply-defined walls that vary 
considerably in thickne~s. ~\t fi_rst they consist of a fibro-vascular 
zone, which has a,n inner ~mppuratmg surface; subsequeutl,v the lining 
of this zone is convrrtcd into an exfolia.ting membrane. The contents 
of vomic~e arc muco-purulcnt or purulent. and often consist of a. sh reddy 
ancl sometimes a blood~· fluid. Rarely the~' are gangrenous. Cavit ies 
also contain tubercle bacilli ancl other micro-organisms. l?crcy Kidd 
has studied the question of the relation of tubercle bacilli to tuberculous 
pulmonary lesions, and states that t~ey are invariably present in newly· 
developed tubercles an<l fresh ca.v1ties, but frequently absent in old 
nodules. Tra.beculro composed of blood-vessels and remnants of pul
monary tissue often traverse the cavities. In old cav ities excavation 
ma.v be complete, not a vestige of normal ?r di_seased tissue remaining 

~;1e~~~~~!'11o~n::t!~i~1~~o~;~~;ss:~~i;n~~~,r~~' :,1~e1c!1h~Lr~as~e~~c~li~~P~~:!~ 
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Their removal is effected by an obli terating inAammatio~. Hupture of 
these miliary aneurysms or the erosion of a. large vessel is an event that 
gives rise to copious hcmoptysis. ca,·ities having ~ense walls may ~lso 
increase in size by encroaching upon and <lestroymg the su rrounll.mg 
tissue, huge cavities often having thin, tense walls. But, where,·cr situ
ated, tbey usually begin toward the summit of the upper lobe. Another 
common seat is the mid-dorsal region. 

(2) Non-progressive Cavities.-Quiesccnt ca.vities arc usua11y small, 

~~~~~~~t~~:~iai~lca:.1:c:~~~i. ac~1~~{t~~1 -~~z~~c =~~f~.~.~~"hj~~1 i~~e J~-o~~~s u:~ 
come totally occluded. 'rliey may be multipl e, though more often per
haps sing le, a.nd associated with them may be obser ved dense, fibrous 
no<lul es representing healed foci. 'Their interjor may be lined with a. 
smooth , cuticular structure reisembling mucous membrane. 

Interstitial Pneumonia.-In the course of ch ronic phthisis interstitial 
infbmmatiou of two sorts wil l most proLa.bly arise: (a) A consolidation 
excited by the tubercle bacilli themselves, and hence manifesting a. de
structive tendency; (b) A slowly-developed interstitial pneumonia which 
aims at arresting the progress of the affect ion. It develops in close 
proximity to caseous masses and around cavit ies. 'l'he new connecti ve 
tissue thus formed in obedience to the well-known pathologic law tends 
to co ntract seconda rily, and thus vomicre a re often partly, though sel
dom entirely, oblitcra.tcd. The shrinking of the connective tissue may 
also result in compression, and finally in the destruction of pulmonary 
tissue, just as in a tuberculous inflammation. 1'hc process in this in
stance, however, is on the whole conser vative and calculated to repair 
tuberculous lesions. 

Disseminated Tuberculosis.-1'.filiary Tubercles.-Thi s fo rm bas for 
its chief cbara.ctcristic mi liary tubercles, whi ch arc scattered not Ol) ly 
about the tuberculous area. but also throughout th e r est of the lung, 
and usua.lly in tl1c lower lobe. Most of the tubercles undergo fibroid 
or fibro-cascous change. 'J'hcsc minute, hard gray or gray ish-yellow 
nodules vary in size from a mustard-seed to that of a pea, and lung
tissuc that is more or less studded with chronic miliary tubercles is apt 
to look pale, while tbc surrom1cling air-cells are emphysematous. 'l 'he 
cond ition may lead to pneumon ia, and the whole aspect then becomes 
altered. 1 [ere, as before desc ribed, fusion of miliary tubercles results 
in larger masses which ~('come caseous, and hence the method of cavity
forma.tion . is identical with that observed in tuberculous broncbo-pneu
monia. ln the <li5scm i1~ ate.d form tubercles may also be found in many 
other organs tl~an those md1c~tcd (pleura, trachea, lary nx, bronchial and 
other lymphatic glands, peritoneum, spleen, kidneys, liYcr, brain) mu
cosa., testes, etc.). 

Lesions of the .Pleura. .-~1h i s membrane is hyperemic and coated with 
fibrin ous exudation coextensively with the affection of the parts in 
chron i ~ ulccnttive phth~sis. 'l1h e. pleural membra.ncs are only more or 
lc!-ls thickened by organi zed a<lhes10ns, but in the latter and also in t11e 
pleura ~ubcrcl?s or cheesy mass~s may be found. S impl e and other 
forms of pl eurisy arc also met w1th-sero-fibrinous. purulent, and hem
orrhagic. 

Lesions of the Bronchial Gla.nds.-At first these arc enlarged and 
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edematous, containing tubercles, and later they present foci which often 
undergo purulent disintegration and sometimes calcification. Other 
lymphatic glands than these may be affected (mesenteric, etc.). 

Lesions of the Larynx.-The larynx is frequently the seat of tuber
culous infiltration and ulceration, particularly in certain parts, such as 
the vocal cords, posterior wall , ary-epiglott ide:rn folds, etc. 

Lesions of the Heart.-Tubcrculous endocarditis is present in about 
5 per cent. of the cases, and congenita l stenosis of the pulmonary ori
fi ce is noted in not a few instances (Chevers). 'l 1he right heart is often 
hypertrophie1l or dilated. 

Other organs may present lesions in chronic phtbisis, and these wi ll 
be spoken of in connection with the clinical history. 

Tuberculosis of the intestinal cana.l is a common though late lesion. 
Amyloid degeneration of certain organs is a not unusual secondary 

event, especial ly of the kidneys, li ver, spleen, and in testinal mucosa, 
and in like manner enlargement of the liver due to fatl!J injiltralimi is 
noted not iufrc;iucntly. 

Clinical H1story.-The modes of invasion are quite diverse, but 
with few exceptions the onset is either (1) gradual or (2) abrnpt, and, as a 
rule, the health has been previously undermined for a longer or shorter 
period. 

(1) Gradual Onset.-(a) )lost frequently the disease orig inates in 
a manner similar to the origin of ordinary broncltitis, and often, com
bined with the symptoms of broncbo-catarrh, are those of pleurisy. 
Tuberculous bronchial affections often follow certain acute in fectious 
diseases-influenza, typhoid, measles, whooping-cough, etc. -and in this 
form are rarely curable. '!'he physical signs may be negative for some 
time, and then appear at the apex of the lung. Over a small a.rea there 
may now be slightly impaired resonance on percussion, witli harsh 
broncho-vcsicula.r breath-sounds and with or without subcrep itant rttles. 
rrhe expansion, as noted on inspection and palpation, over the affected 
spots is more or less defective, while the vocal resonance and fremitus 
are either increased or unaltered; and the fact that the lesions are more 
common ly detectable in the suprascapular fossa. than anterior ly must be 
remembered. At this period ob,, ious constitutional disturbances are 
present (debility, emaciation, fever, etc.). 

(b) Onset with Pleurisy.-Tbis may be sudden, as in an acute pleu
risy with effusion, but often the latter condition develops insidiously. Of 
90 cases of pleurisy with effusion, one-third terminated in chronic 
phthisis (Bowditch). I t may begin as a dry pleurisy at the a.pex, either 
anteriorly or posteriorly, or the evidence of pleurisy may be associated 
with the more common or bronchitic onset. 

(c) With Gastro-intestinal Symptom.~.-There is impaired digestion, 
and soon the patient becomes anemic, loses flesh, and is debilitated. 
Later, the first indications of pulmonary tuberculosis develop in the 

lunfJ) lVith indefinite peritoneal symptoms, lasting for months or rvcn 
years. 

(e) With Lm-.ljngeal 5'.1Jmpt~m.~.-This is a rare form. It begins with 
hoarseness, more or J es~ aphonw, and con siderabl e cough; there ii-; also 
a slight muco-purulcnt expectoration. La.ryugoscopic examinations may 

19 
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detect tuberculosis of the organ, and tubercle bacilli may be found in 
the sputum Ucforc inrnlvement of the lungs is discoverable. 

(2) Cases with Abrupt Onset.-(a) 'l'he most important group under 
this category is heralded by the sym1?toms and signs of acut~pneum.onia, 
more commonly of the lobular variety. As compared with ordrnary 
pneumonias, these present some peculiar features: the fever is irregular 
an<i the expectoration is more abundant, is blood-stained, and contains 
bacilli. 'rhe signs are usually located in the apical regi.o~. _Re~olution 
ID<ty occur, but recovery is not complete, and the cond1twn is likely to 
pass into chl'onic phthisis. 

(b) Onset with Ft'l't'1·.-Chills and fever a.re apt to arise in all instances 
in the adv:Lnccd stage of pulmonary tuberculof-ii~. am.I these symptoms 
may also initi:ttc tbe nttack. There is no mistake in diagnosis more 
commonly made in malarial regions than to ascribe such cases to pal· 
uclism. 

(r) With Jiemoptysis.-'fhis symptom may be the first to im·itc at
tention to lung-trouble. In the majority of cases the amount of blood 
lost is considerable, and, less frequently, repeated slight hemorrhages 
occur. Pulmonary symptoms may be absent. sometimes temporarily, 
nnd in rare instances, perhaps, permanently; but in a great proportion 
of cases the clinical picture of incipient pulmonar~' tubC'rculosis is re· 
Ycaled pursuing its accustomed course immediately after the occurrence 
of the hemorrhage. The physical signs may be latent for a time, and, 
"hilst they are usually found to be at the apex, they may assume the 
guise of a pleurisy in the scapular or infrascapular region. A slight 
tuberculous lesion is most probably preseut in these cases before the 
occunencc of the hemorrhage. 

'l'he symptom s are (1) local and (2) gmeral. 
(1) Local.-(11) Pain.-'l'bis is absent in many cases of chronic 

pbthisis ancl in others it may be moderate ly severe. It is seated usually 
at the base, laterally or anteriorly, and not rarcl,v there is pain of a 
lancinating character in the interscapular region in the early stages of 
the affection '!'his symptom is of diagnostic worth only after other 
forms of pain (rheumatic, neuralgic, etc.) ha,·e been excluded. The 
most common c:iuse of pain is pleuriti:-, with or without pleuritic adhe· 
sions; it is increa!'cd on deep breathing and coughing. Intcrcostal 
neural1?:ia and plcurodynic stitches may also de,·elop in the course of 
this disease. 

(b) 'l'lte C'ouglt.-Tbis may be looked upon as an essential feature, 
though it~ a. few instances it may be .slight or even wanting throughout. 
Its. SC\'Crity bears no constant relation to the extent of the pulmonary 
les10ns, but rather to the degree of sensitiveness of the patic1it. It is 
dry an? barking at the beginning, and, if the larynx be involved, the 
cough 1s. mark~d and takes on a h~arse quality. It is most pronounced 
at ('C.rtam pcnods of the day-viz. on Jying do" n at night and on 
a\\akmg from sleep. Paroxysms may also occur after meals and these 
occasionally induce vomiting. T'he cough is at times distr~ssing and 
debilitating in its effects . 

. (c) E.i·pectoration.-~t the .beginning the sputum is scanty ancl mu
co1d, .rnrely bemorrha.g1c, or 1t may be merely streak eel with blood; 
later 1t may become muco-purulent, and the appearance of small gray 
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or grayish-yellow llocculi first suggests the ua.ture of the affection. With 
the onset of the stugc of carity-forruation the sputum becomes more abun
dant ;ind more distinctly purulent. and, after the formation of ca.vitics of 
an,r size1 airlc!o;s, opa•1uc. au<l nummular (coin-shaped) masses arc cxpec
toratCll. 1l'bc latter arc greenish-gray or greenish-yellow in color, and 
sink rapidly when discharged into water. They :.ire often mingled with 
more or lcs8 bronchial secretion. and a.re not entirely chamctcristic of 
tuberculous cavities, being sometimes obserred in purC bronchitis. 'l'bcy 
may even be absent, an<l the expectoration be merely purulent. '11he open
ing of a fresh cavity rna,y be followed by \'Cry free expectoration . '..l' he 
sputum is sometimes fetid, an<l exceptionally it is hol'ribly offensive, vary
ing greatly in a.mount in different cases and at different stages of th.e dis
ease. In CCl'tain cases it is absent throughout the greater portion of their 
course. and is cspeciall.v apt to be slight in children and old people. In 
such instances it ma,.,~ be impossible to collect sufficient sputum to ex
amine for bacilli. 

Microscopic examination disco\•ers alveolar epithelium (particularly 
in the earlier stages), pus-cells, blood, fat-globules, elastic fibN::i. and 
t11.berclr bacilli, the detection of the latter being the most important 
factor in the diagnosis. It may be safely stated that the flncling of 
bacilli in the sputum is primafaeie evidence of chronic phthisis; on the 
other hand. however, their absence in the early stage does not exclude 
the disease. It is often needful to make repeated and delicate examina
tions of the sputa-a course that will flnally bring ample reward if' the 
case is one of phthisis. It is also of the utmost importance to select 
for examination the small grayish masses that are usually to be found, 
since they early contain the bacilli. 

"A smal1 a.mount of the purulent portion of t11e sputum is spread in 
a thin and uniform layer on a. perfectly clear CO\'Cr-gla::-s by means of 
forceps, needles, or the Ohse, which must previously be held a moment 
in the fhune of a. Bunsen burner or a. spirit la.mp, or by pressing a. small 
amount of sputum between two CO\'Cr-glasses, tben sliding them apart. 
It is then dried in the air, or more quickly by holding the CO\'f' r-glas~ 
with forceps some distance above the flame of a burner or lamp. Finally, 
it is to be passed three or four times through the Ha.me, and so 'fixed'" 
piusser). 

The preparation may be stained with carbol fuchsin (basic fuchsin 1, 
alcohol 10, 5 per cent. solution of carbolic acid 90). either hy dropping 
a few drops of the stain on the smeared side of the CO\"er-glass and 
holding it a.hove the flame until it steams. or by floatin~ its face down
ward upon a watch-crystal containing the solution. lt must then be 
decolorized either with a 30 per cent. solution of nitrir acid, allowing 
it to remain until the red color has entire!,,~ disappeared (about fiftecu 
seconds), and then washing and counter-staining with methylene-blue, 
or with Gabbctt's solution (methylene-blue 2 gm .. sulphuric acid 25 
c.cm., water 75 c.cm .), in which it mm.t remain until the_ red color has 
been replaced by a. faint blue (thirty seconds or 111orr). ]nstcad of car
bol.fucbsin, ani li n gentian violet may be employed (add a saturated 
alcoholic solution of gentian violet to a filtered saturated solution of 
anilin until a metallic luster appears on the surface). 'rhe specimen 
may lie either several hours in a cold solution or a. few minutes in one 
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!~~tn i~\'~:~~\~~.~~~· or~~~~~~~:~te ~:.~:.1:.he f:ti~i:f~~iJ~ l~~,l~~i~i':n;~~!. ~~~~~ll~:; 
the sputum directly upon the slide, and then examine, when stained, 
without the intervention of a cover-glass. A much larger amount of 
sputum can thus be prepared at a sing le operation. 

In the microscopic examination use akincb (2.11 mm.) oil-immersion 
lens and Abbe con<lenser, or, at the least, t- or ·~~inch (0.36 cm . or 0.31 
cm.) objective. If c:trbol-fuchi:iin bas been usct.I in staining for the ba
cilli, and methylene-blue as <L contrast, the former "ill be found as red 
ro<ls in a blue field (background), while if gentian violet has been used, 
the tubercle bacilli appear as dark blue rods, with all other bodies 
brown, if Bismarck brown is used for the contrast stain. There may 
be visible in the field a few bacilli only, p:nticularly during the early 
part of the case. In the stage of cavity their number is usually in
creased, and sometimes they are lJUitc numerous. 

The demonstration of elastic jibers is also an important aid to diag
nosis. Fenwick's method is the following: Boil the sputum with an 
equal quautity of a solution of caust ic soda (gr. xv-3j-0.972-32.0); 
pour the product into a conical glass and fill with cold water. 1'he sed i
ment is subsequently examined with care for elast ic fibers. 

'l'L c method of S ir Andrew Clark possesses the advantages of being 
simple and speedy: "'!'he thick, purulent portions are placed on a glass 
plate, 15 X 15 cm., and flattened into a thin layer by a second glass 
plate, 10 X 10 cm. In this compressed gray ish layer between the glass 
slips any fragments of elastic tissue show on a black background as 
grayish-yellow spots, and can either be examined at once under a low 

Fio. 26.-Elastic fibers (aner Strilmpell), 

power or the upp~r~ostyiece of glass is slid along until tLc fragment 
1s exposed, when 1t 1s pwkcd out a.ncl placed upon the ordinary micro
scopic slide" (Osler). 

'11he form and appearance of the elastic threads differ materially 
accorrling to their i;:;pecial SOUl'Ce. · If they come from the ah·eoli, there 
is an interlacing of the fibers which may preserve the globular contour 

~~{f1!10~1i~~~~~~~· or 
1~r~h~;. ~%~e: ~1f°1:~ethfieb~!~o~~:;s1~:1 :'r~~,~~e~r~i~li;~; 

side. Elastic t issue dcri\'ed from the bronchi presents much the same 
appearance as when it comes from the vessel-wnlls. 

Tbc presence of elastic fibers furnishes incontestable proof th:tt 
destruction of lung-tissue has taken place. To ~how that this loss of 
structurc, ho,, ever, is due to tuberculosis, we mu~t exclude absce~s (an 
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exceptional event) and gangrene of the Iungs-disca!'cs in which it also 
occurs. 

(<I) Hemoptysis.-'l'his symptom of phthisis "ill be spoken of under 
Diseases of the Lungs, but its importance as a diagnostic feature of this 
disease makes special rrf'crcnce to it here absolutely necessary. It is 
present in the majority of cases, exhibiting, however, the widest vari
ations both in the amount of blood expectorated and in its frequency 
of occurrence. '_L'hc sputum may be merely bloo<l-staincd or the hcmor
rliage may be excessive and prove rapidly fatal, though hcmoptysis is 
rarely the direct cause of death in tuberculosis. Slight hemorrhages 
are usually produced by mere hyperemia, and a.re most 1.tpt to occur <lur
ing the early stages, while severe bleedings are produced by the erosion 
of a. blood-\'esscl or rupture of a small aneurysm, and are moi;t prone to 
occur during the stage of cavity. In certain cases hcmoptysis is frc
<1uent. 

A third or capillary form of hemorrhage rna.y occur in phthisis 
with ca.,·ity-formation, and in this variety, which is of a rather frequent 
occurrence, the purulent sputum is uniformly stained with blood. It 
may also be nummular, but presents a. reddish-brown or chocolate color. 
The exciting rause is seldom obvious, though in not a. few instances ag
gramtion of the cough, and in others great mental excitement, would 
appear to excite bleedings. Slight hemorrhages often, nnd se,·erc ones 
rarely, afford more or less relief to the pulmonary condition. On the 
other baud, se,'erc bleedings usually exert an unfarnra.blc influence, 
being followed by debility and anemia. :Moreover, in numerous eases 
hemoptysis is followed by a more rapid extension of the local lesions, 
with corresponding aggravation of the local and general manifestations. 
The fact remains, however, that the effect of scrnre hemoptysis upon 
the progress of chronic phthisis is by no means always untoward . ln a 
case of my own there occurred periodically copious spontaneous bleed
ings (in spring and fall) for three years, which were as regularly fol
lowed by marked improvement for a period of three or four months. 
The physical signs of phthisis were a.bsent until after that time, when 
a small ~trea of com;olidation was detected near the left apex. The pa
tient "as a. male aged twenty years, and was sent to the Adirondack 
region, where the hemorrhage failerl to recur and be made a complete 

rec(:)eb_1jsp11ea is present, but is not a marked feature, as a rule. despite 
advanced pulmonary lesions. Perhaps the chief reasons for a lessened 
dC'mand for oxygen on the part of the system are-first, the slow and 
gradual manner in which the lesions dcYelop; and second, the pro
nounced bodily wasting. 'The respirations, bo.wever, arc moderately 
increased in rate, averaging from 20 to 30 per mmute, an<l this compen
sates admirably for the <liminished breathing-space. 'L'he dyspnea may 
be greatly intensified, however, as the result of intermittent pneumonia, 
pleurisy, active exertion, or great mental excitement, and toward the 
close of fatal cases the most intense dyspnea may be manifested. 

Physical Signs in the Stage of Consolidation.-lnspectiou gives most 
important results. 'l1he paralytic or phthisical thorax is gcncr:dly pre
sented to view. It is flat, particular1y the upper lrnlf'; the intcrcostal 
spaces are wide; the ribs slope at a sharp angle from tLe sternum. ma.k-
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ing the epigastric angle acute and producing elongation of the ches~. 
The same sharp inclination downward from the vertebral column 1s 
observed laterally and posteriorly. 'l1he angle of Louis is prominent, 
an<l the depressions (supra- :rnd infraclavicular, iutercostal, etc.) are 
deepened, the costal cartilages being often prominent and the sternum, 
particularly in the lower part, sometimes much depressed or C\'CD con
cave (funnel-breast). '11110 scapuhu stand out prominently an<l may Le 
distinctly winged. A second type of para lytic tho~ax is narrow and 
long. l!u l monar~ tuberculos is may, however, arise .11.1 chests of appa
rently normal build. With the development of phtb 1s1s at the apex the 
depressions of the side affected are relatively deeper, "ltilc the clavicle 
often stands out more prominently. The paralytic thorax i~ often a 
resultant of developed phthisis, and occurs iu subjects in whom t he chest 
\HlS normal, preceding the invasion of the disca:3c. Fiua lly . both nar
ro'' iug and flattening of the upper parts of' the chest may result from 
great emaciation. 

Defecti,·e expansion is observed early, and usually at the apex of the 
side first affected; subsequently this may be more general, an<l finally 
bilateral. To note the motions of respiration with precision the exam
iner should occupy a. position exactly in front of the median line of the 
patient's body. '!'he difference in the movement of the t\\O sides often 
becomes more apparent on deep respiration than on quiet breathing, and 
while at rest the respirations are almost normal 1 but exertion decidedly 
inc:reases their frequency. 

Palpation.-'J'csting the expansion by palpation gi,·es better rela
ti\·e results than docs inspection. ~l'o determine the relative movements 
of the apices the extended bands should be so placed (by a llowiug them 
to d iverge below) tltnt the tips of the fingers touch the lower bonier of 
the clavicle. aud then the patient should be asked to breathe deeply, 
though slowly. The expansion in the supraclavicubr spnccs is tested 
by standing beliind the patient ancl using the tips of tLc fingers, or by 
allowing the two fil'St fingers of each hand to pass parallel with the 
clavicle:;. In this way "lagging" over the apex will be the first symp
tom recognized, and 1m1y for some time be the only one. 

Tactile fremitus is early increased with oncoming consolidation, due 
to the growth of the tubercle~, though it is normally more marked at 
the right than at the left apex. If there be gl'eat thi<:kcning of the 
pleura, however, it is mol'c or lc~s climini~hecl, an<l if there be pleural 
effusion, it is usually absent. 

iliensuration.-The difference between the measurement of the chest 
in inspiration and e.xpiration in an;v person of t\\'Crage health should be 
not less than three mchcs, and a difference below h'o and a half i11c:hes 
points strongly to tuberculosis. 

Percussion.-Hesonance is deadened more and more as consoli
dation progresses. If the consolidated areas are minute. however, the 
percussi01H1otc may be unchange<l 1 and as the air-cells surrounding the 
latter a~·c. often emphysematous and rel ax~d! the note ma.y be somewhat 
tympanitic. In many caSC'S the tympamt1c sound and deadness are 
i n~crmingled 1 ~iving rise to the so-ca.lied tympttnit ic dcnclenell sound. 
Sli.~bt duln~ss.1s, rts a rule, noted first below the clavicle, though ju not 
a few cases 1t 1s first <letectecl upon and above the clavicle. The corre-
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sponding regions of the two sides must be compared during a. held inspi
ration, and also during a hel<l expiration. 'l'he degree of <lulncss can 
sometimes be better estimated by comparing the apica.1 note with that 
obtained lower down on the i-:.ame side. allowing for the normal topo
gra.phic differences of intensity. 'l'he latter 111ctholl is especially 
applicable to cases in which both apices are involved. Impaired reso
nance may be detected early in the suprasp inous fossa, ancl less frcl1ucntly 
in the intcrscapula,r space if the subject be not too stout, though slight 
dulncss in the absence of other signs has little diagnostic value. As 
the lun g-tissue becomes airless throughout :in area of' co11siderab le si:t.e 
it is markedly deade11e1.l, uHtil dulues;:; is heard; firnt!ly 1 with extensive 
con::-oli<la.tion the note may be wooden and the feeling of resistance be 
much increased. 

Auseultalion.-The vesicular breathing ma.y be sharpened, owing 
to narrowing of the smaller bronchi, but more often perhaps it is dimin
ished by the swel ling and secretion. The corresponding regions on the 
two sides must be compared-first during quiet. and then deep breath
ing, and it shou ld be remembered that prolonged expirat ion is au early 
and important diagnostic mark. at 6rst being somewhat sharpened, and 
later distinctly bronchial. Tuberculous bronchitis ma.y cause interrupted 
or jerking inspiration at the apex. If heard elsewhere, little value is 
to be gi\•en it. Wi th lobular consolidation at different points in the 
region affected, the conditions favor the transmission ~f the bronchial 
sounds, but these arc toned down by the remaining mtact air-cells; 
hence there is 11 tranoition" or broncbo-\~esicular breathing. With com
plete consolidation pure bronchial breathing is audible, and with the 
latter two fo rms of Lreathing crepitant or subcrepit:Lnt rU.les are heard. 
Sometimes the first rUles ha.ve a low whistling sound, which accompany 
the long exp ira.tion; with liquefaction they become more moist. :tre 
louder (sometimes ringing), aucl often bubbling, and may be heard on 
inspiration and expiration. If scanty, they nHty be audible on inspira
tion only, though they are increased by coughi11g. If the moist crcpi
tant and subcrepitant r;'\ les, often due to concurrent bronchitis, be very 
numerous, the breath-sounds wi ll be obscured. but after free expectora
tion as the result of coughing the exact quality of the breath-sound is 
appreciable. 

Plettritic .friction-sounds may be beard, due to accompanying pleuri
tis sicca, and these may be audible before the bronchial rales reveal the 
disease. Friction-sounds and ra.Ies often occur together. Pleuro-peri
''aN.lial fdction is present when the H lappet" of lung over the heart is 
affected, while clicking rfl.les, occasioned by the heart's 8JStolc, are 
audible when the same area is pneumonic. ~l1he YOeal resonance in
creases with the progress of the consolidation, and wl1en the latter is 
complete bronchoplwny (rarely pectoriloq1'y) is present. In the •ub
cla.vian arteries a systolic murmur is not uncommonly Leard, the la.ttcr 
being supposed to be due to pressure exerted by the thickened pleura 
upon these vessels. 
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Physical Signs. 

(a) Percui::sion-dradn('sson n. strong blow, 

~icl~~l~:1 )~~,~~i7n~\~~1:r~~Y11•1:11 i~t~; 
ruptl'd chant!:e or sound. detectable 
when patient is uprighti Lut not 
when recumbent 

(L) On0~1~(1~~f~~~;}1 bl~c:~fi~~~~1~dg~~~f{~~ 

(< ) Pc~'.~~ri~\~~ •·:r~~~~!;y0~nct0';i:~g co~~ 
taincdfluid. 

Physical Signs. 

(a) A ~~rct~~~it s~~~~rfl::~~i-{:r~~r~~~~~ 
change of sound. 

(b)On auscultation. hip:h-pitched 
phoric (musical) rc1tpiration and 
metallic rii.\cs. 

(c) Amphoric (m usical) voice and am
phoric wh isper . 

Physical Signs of Cavity.-Inspection shows a more m;ukcd retraction 
and a more dccidcrl lack of local motion than du ring the previous stage. 
rrhc degree of shrinking is proport ional with the extent of fibrou s-tissue 
formation. 

Palpation corroborntes inspection as to lack of motion, a.11d gives 
increased tactile fremitus if the cavity connects with an open bronchus 
and if it contains but little secretion. Excessive secretion interferes 
with conduction of sound. 

Percussion.-Hesonance is generally more or less impaired in con
sequence of the consolidation of the surround ing lung-tissue. 'l'he 
note may be somewhat tympanitic, but varies with the position of the 
cav ities, the amount of fluid secret ion contained by them, the cond ition 
of their walls, and the vibratory capacity both of the latter and of the 
indi vidual thorax. Cavities of the size of a walnut situated in the 
a.pices usuall~· gi\'C a distinct!~· tympanitic note, while cavities of the 
same dimensio11s, or even larger, in the lower portion of the lung do 
not. '11110 metallic tone is especially noticeable over l ar~e cavities with 
smooth walls. Th e tympa11itic sou nd mriy be deadened by closure of 
the connecting bronchus and by temporary fill ing of the cavities with 
secretion, and, again , if they ure surrounded by thickened lung-tissue 
or by a lrirge thickened pleura 1 there may be impaired resonance or 
absolute dulncss even. Certain special conditions change the tympan-
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itic sou nd over a. cavity. 'J1hus the note will be louder and exalted in 
pitch when tbe mouth is opened wide, an<l lowered when t he mouth is 
closed (Wintrich's s ign), there bring dulncss when the mouth is closed 
and tympanitic resonance when the mouth is open. If the cavity com
mu~1i.ca.tes freely w~th the bronchus, it ma.y be necessary to change the 
pos1twn. of the patient, and .a. tympaniti.c note may_ change i_n pitch with 
change 111 posture (Gerhar~t s cha~~e of sound). If the patient changes 
from the dorsal to_ the upright pos1t10n, resonance may give way to more 
or less flatness, s111cc the ttuid contents of the cavity are tLus brought 
into contact with the chc~t-wall : thii;:, although an almost certa in sign 
of a. cavity when present, 1s exceedingly rare. The so-rnllcd c.:rackcd
pot sounU is often e1icitc<l over 1arge parietal cavities with thin walls, 
and may be quite intense; but, since it also occurs in many other patho
logic conditions, its diagnostic significance in this disease is subordi
nate. There may even be normal resonance if the cavity is co\'ercd by 
a layer of unaffected air-cells of considerable thickness . 

.Auscultation ovC'r small \'Omicm with lax wa,JJs revea1s cavernous 
(low-pitched) breathing. while over large cavities with tense walls (if 
parietal and communica.ting with a tracheo-bronchial colum n of air) it 
gives amphor ic (hi gher-pi tched) respira.tion. ~loist ral es (b ubbli ng and 
g urgling, according to the consistency of the secretion) may be pres
ent, a.nd these correspond in the main to the amphoric brcatLing, hence 
being heard most frequently o,·er large, smooth-walled and periph
era11y-located cavit ies. The gurgling and slushing sounds ca.used by 
the air bubbling through the secretion in a ca.vity arc always intensified 
by coughing. 

'l'he sounds ~f .falli11.q drops (metallic tinkling) may be hear<l over 
large vomicre with tense, smooth walls contain ing thin secretion. Pea
toriloqu,y and ampltotir wl1i.'1perit are the vocal sou nds heard over huge 
cavities, and to the latter shou ld be given the greatest diagnostic sig
nificance. 

General Symptoms.-( a) Fever.-\\'hilst the disease is progressing fever 
i'i a. constant, significant, and, it may be, the earliest, symptom. If a 
two-hourly record be kept for a few days, from time to time an accurate 
conception of the course anrl type of the fever can be formed. In the 
first and middle stages the highest temperature occurs about 4 or 5 I'. M., 
the lowest a.bout 4 or 5 1\. i\I. The fever may be cont inuous, remittent, or 
intermi ttent, and in a. general way these types, in the order named, cor
respond to the stages of tubc rculization 1 softening, and cavity-format ion. 
Modified types, due to the fact that the lesions often and simultaneou~ly 
represent different stages, a.re also observed. Apyrcxial periods a.re met 
with in the early as ·wc11 as the ]ate stages of chronic phthisis, and indi
cate cessation of the proces es of tuberculiza.tion and cascation. 

A continued fetier is most apt to be met with during the initial period 
of phthisis, the evening temperature sometime::; registering but a degree 
higher than the morning. A similar curve may be presented at any later 
time if acute pneumonia super vene, though it is to be recollected that the 
remissions in such cases are usually greater than in primary lobar pneu
monia. 

A remittent fei•er is more common than the preceding type. It ma.y 
be present from the. start, but is oftener seen in the middle,.and less fre-
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quently in the a<lrnnced, stages of phthisis. This form of fever points 
to softening (sec Fig. 28). 

rn:t 

,; 

An intermittent fever is also frequent, ancl is clrnractcristic of cavity 
formation, suppuration being invariably associated with the latter process. 

F. IM 

40' 

mi 

mt "" 
101 ' ,.. 
100 

The temperature may ~e _intermittent ~rom tl1e start, suggesting malaria 
to the unguarded; but it is due to sepsis, the temperature rising during 
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the day, beginning usually shortly before noon, and reaching its maximum 
at from 5 to 8 P. M. It now fa11s slowly until about 4 or 5 A. l\L, and 
then rapidly reaches the minimum-a subnormal point-usually at from 
6 to 10 A. M. For a consid~rable portion of every twenty-four hours the 
tcruperaturc nrn_y be below the normal (sec Fig. 29), sometimes dropping 
as low as 05° F. (35° C.). 

(b) Night-sweats occur in a large majority of the cases. They may 
appear during any part of the course of phthisis, though most :tpt to 
occur and be most m:ll'ked during the progress of cavity-formation; they 
show themselves in the early moming hours simultaneously with the ra.pid 
decline in the temperature, an<l may appear during sleep at any period 
of the clay. 'l'hey may be light and limited to the neck >lnd upper por
tion of the thorax; on the other band, they are often excessive, saturat
ing the bed-clothes an<l inducing great exhaustion. The drenching sweats 
are dependent partly upon the fe\•er and partly upon the existing weak
ness, though slight exertion may also engender free perspiration . 

(c) Emaciation occupies a prominent place in the symptomatology, the 
muscular and fatty tissues being involved to an equal degree (Striimpell); 
the extremities and soft parts of the thorax are most affected. It must 
be remembered that an exalted grade Of emaria.tion may be present at an 
early period, and in such cases it may be assumed that the thinness of 
flesh was a precursory state. In nearly all cases an extreme degree of 
emaciation, reducing the patient to a slightly covered skeleton, is reached 
before the end. The causes of emaciation arc chiefly the persistent fever, 
the loss of appetite, and the feeble digestive and assimilative powers. It 
is an almost invariable rule that during the afebrile periods, associated as 
they are with improved appetite and digestion, the patient gains in flesh 
and strength. 

(d) The pulse is rarely increased in frequency, is of good volume and 
regular in rhythm, though of low tension (soft). When suppurative feHr 
sets in the pulse becomes \'cry frequent, small, and compressible, and the 
capillary pulse is often observed; rarely venous pulsation may be noted 
in the back of the hands. 

(e) A nemia. is one of the symptoms e\•idencing impaired nutrition, and 
seems to appear in certain cases before the more obvious local lesions. 
The objective changes pointing to anemia are pronounced (pallor of lips, 
visible mucous membranes, and skin). The blood presents nothing cha
mcteristic. In the early stage it may be normal, or in some cases chlo
rotic in type, the hemoglobin being decidedly deficient; later in the dis
ease, when consolidation is advanced, the blood may be wholly normal; 
but when there is cavity-formation and hectic fever, there is often a very 
considerable leukocytosis, as many as 50,000 leukocytes per cubic milli
meter having been observed. The differential count shows a great excess 
of the polynuclear cells. It is not unlikely that the condition is due to 
secondary infection by the pyogenic micro-organisms, and especially by 
the streptococcu!-1;. 

General debility is compla.ined of in all cases. It is usually progres
sive and may amount to a feeling of utter exhaustion. 

Symptolllll and Complications presented by Other Organs.-( a) The Heart. 
-'l'he pulse and the blood-appearances have already been described. With 
retraction of the upper lobe of the left lung the area of the heart's impulse 
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is obviously increased, particularly upward, so that pulsation may be visi
ble in the fourth, third, and even second interspaces, near th? sternum, 
while the norma.l apex beat in the fifth interspace In<ty be wantmg. Sys
tolic murmurs both a.t the apex and the pulmonary orifices are often audi
ble, an<l occur independently of valvular lesions, though the latter may 
supervene or may constitute an associated condition. Chronic endocarditis 
affecting the tricuspid segments is not infrequent in phthisis. . 

(b) Gastro-intestinal Tract.-The tongue may be furr_ed: more often 1t 
and the mouth an<l throat are red 1 showing increased 11Titability. 'l1he 
pharynx may be the seat of tuberculous lesions, which may interfere 
grea.tly with deglutition: aplitltous ideas being common, while thrusli may 
also appear in the later stages. 'l1he appetite is impaire<l or lost : thirst 
is annoying, and the symptoms of subacute and chronic gastritis (i nter
stitial and parenchymatous) often obtain . With the latter is not infre
quently associated a catarrhal ulceration, and with equal frequency, per
haps, dilatation; and the stomach may be so irritable that the presence of 
food, or even coughing, at once excites vomiting: this symptom is most 
troublesome during the third or last stage of the uffection . A study of 
the gastric secretion giYes variable results, there being an early hyper
acidity, while later the secretion is subacid. 

'fhe causes of gastric symptoms are not clear. 'J1be mucosa is the seat 
of venous engorgement. a.nd may thus occasion the catarrhal cha.nges 
tha.t are present in many instances. There are not a few cases, how
ever, in which the symptoms arc serious without adequate local anatom
ic changes to explain them. 

The intestinal symptoms are but little less important than the gastric. 
During the early stage constipation is a frequent cond ition, ancl yet few 
ca.sos run their entire course without manifesting <liarrhea. The latter 
symptom may occur a.t any time, but is most prone to appear at an ad
vanced period, and may pursue an intermittent course. Occasionally it 
a1tcrnates with periods of" hectic fever," and late in tho affection a watery 
discha.rge may develop (colliquative diarrhea). The intestinal lesions are 
of three sorts: (a) catan·lwl, (b) ulcerative, and (c) amyloid. 'J'hese often 
arise in the order enumerated, but are not infrequently combined in va
rious ways. H emorrhoids and anal fistulre arc among the common com
plications. 

(c) Genito-urinary Or~a.ns.-':l1here is frequently an albuminuria that 
ma.y either be of an ordmary febrile ua.ture or due to chronic nephritis 
( 7Jroductive a.nd non~produc.tive). Chronic nephritis iR usually a. late devel
opment, and I~ associa~ed with a rather marked alhuminuria, the presence 
of tube-casts m the unne, and dropsy. Arnyloid changes may also :;et in 
toward the close, attended by their characteristic urinary phenomena. 
As secondary events tuberculous pyelitis and cystitis, with the appearance 
of pus and rarely blood in the _urine, may develop. IIcmaturia may also 
resu~t fr?m ten:iporary congest10n. The testes may be implicated, and a 
routine inspection of these organs, as suggested by Osler, should not be 
ncglectc<l. 

(d) ~ut~neous System.-Cyanosis occurs, but, being of a moderate 
dcµ-rce, 1t is often veiled by a decided pallor. 'The cheeks often wear a. 
"hcc:tic flush ," and the skin, late in the affection, is a.pt to be dry, harsh, 
and sca.ly. Among the cutaneous appearances are pigmentary stains over 
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the chest (chloasmata pbthisicora.), and seated in the same regions as well 
as upon the back are frequently seen brown stains (pityria.sis versicolor). 
'l111e hair over the chest often becomes gray; that of the head and beard, 
long and harsh. '.rhe finger-ends are often bulbous (clubbe<l), with in
curved nails, though this is not peculiar to chronic phthisis, and crack
ing of the finger-nails is also often observed. 

(e) Nervous System.-The mental attitude is characteristically hopeful 
and buoyant, even in the advanced stages. H ence the patients are rcad-

i~P~:v0i~~~a~~~lpi~! ti~ee s~;~s(~~~;p~~o;.~~o~~b~=l:)~:~r~~:tofhtt~ ~~~~1~!~0~n~: 
indeed, they may be in an utterly helpless shite, and yet confidently cx
pet:t to recover. The cerebral symptoms are rarely mark ed, and the 
mind, as a rule, is exceptionally clear. Tuberculous meningitis and me
ningo-encephali tis may dc,·clop secondari ly, and I h:ivc met with cercbro
spinal meningitis in one of my own eases. Osler has seen two cases in 
strong, robust men "in whom the existence of pulmonary phthisis was 
not discovered until the post-mortem." Focal lesions, due to the presence 
of tubercles, may produce forms of paralysis (aphasia, hcmiplegia, etc.) 
according to their location. Rarely peripheral neuritis (usually an ex
tensor paralysis of the leg) is observed. Insanity, quite independently 
of nervous lesions, is a. rare compl ication. 

(.f) Chest-muscles and Mammary Glands.-The former are abnormally 
irritable, and sometimes e"en painful on percussion, and the mammary 
gland is in rare instances hypertrophied, males suffering most; but, as 
pointed out by A.Hot, the affection is a ch ronic non-tuberculous mammitis, 
and hence a true complication . 

D iagnosis.-The early recognition of chronic pulmonary tuberculo
sis often te ts severely the diagnostic acumen of the physician. The 
general and local symptoms, including the physical signs, may afford 
merely •~ strong suspicion of the existence of phthisis, an<l in such in
stances repeated exam inations of the sputum for the bacilli arc impera
tive, and only when they are found is the diagnosis set at rest. Repeated 
stai ning of the sputum may be necessary for the detection of tubercle 
bacilli. lt is also desirable to determine whether they are constantly 
present by re-examinations at intervals. Th ere are cases in which the 
physical s igns are obv ious, yet the bacilli are either not detectable or on ly 
so after several examinations; and the fact that a. certain diagnosis is 
made possible only by the dcmon~tration of the bacilli in the sputum in 
the incipient stage of the affect ion makes a conti nued search for these 
micro-organisms the first duty of the physician in such instances. An 
absence of the bacilli, however. does not justify a denial of the existence 
of phthisis, and is of little negati,·e value. 'l'he symptoms of greatest 
diagnostic value are cough, expectoration. fever, progressive emaciation, 
and the co nstant presence of certain physical signs situated a.t the apex 
on one s ide (flattening of the front of the chest, dcf'ectiYe expansion, 
slight deadening of the percussion-note, a.nd a change in th~ ve~icular 
murmur, ,\ith or without adventitious sounds). Francis IL Williams 
of Boston bas recen tly produced skiagraphs tha,t show the presence of 
tuberculous deposits and pleuritic exudates, and gi,·e definite informa
tion in regard to these c:on~itions. In the hands of an expert 1.n?re re
li able knowledge can be gamed by the fluoroscope than by prat:t1s111g the 
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physical signs. 'rhe diagno~tic import of elastic fibers in the sputum is 
also to be borne in mind. It is important to determine the diagnosis 
early while the condition yet admits of cure. 

In the more advanced stages of phthisis the diagnosis is rarely dubious 
or even difficult, and is made usually from the characteristic foatures
local and gener::d-" hich are confirmed by a microscopic examination of 
the i;:.putum. 

Differential Diagnosis.-In the vcr)' early stage the local condition 
may be obscured by the general features, and most frequently by the 
fe\'er, though it may also be by the C\'idences of anem ia or gastric 
catarrh, with a falling off in the general health. 'fhe danger of COD· 

founding tLese conditions with phthisis is slight jf the various modes of 
onset previously described be kept in remembrance. 

Broncliial catarrh is with great difficulty discriminated from beginning 
phthisis. If the tcmpera.ture i~ elevated from 2 to 5 P. M., and not at all 
or only slightly above the normal night temperature in the e\•ening1 the 
probabilities are greatly in favor of tuberculosis (Barlow). The condition 
of the lungs must be carefully compared, since in bronchial calarrh there 
is no dulness, and moist rlllesi that vary in intensity from one day to 
another, are heard equally on both sides. From time to time rtiles may 
also be heard at the bases in bronchitis. In phthisis one apex is more 
involved than the other, the moist sounds not being heard equally low, 
and after repeated coughs with subsequent deep inspiration the rUles are 
mQre apt to remain than in ordinary bronchitis. In phthisis, also, there 
is a gradual loss of flesh an<l strength-a feature that is absent in bron
chitis. In diagnosing between these affections in doubtful cases it is 
of the utmost importance to repeatedly examine the sputum for tubercle 
bacilli. 

Phthisis in the stage of cavity may be confounded with broncliiectasis. 
'l'hr points of discrimination are, howc\·er, given under the latter affect ion 
(Diseases of the Lungs). 

F IBROID P HTHISIS. 

D efinition.-Fibroicl phthisis implies in<luration followed by con· 
traction of the affected lung-tissue, due to an increase in the connective
tissue elements. There are cases in which it cannot be distinguished 
pathologically from chronic pulmonary phthisis, but from a. clinical point 
of \'iew the two affections present distinctive peculiarities. The majority 
of insta.nC('S are primarily tuberculous .. though manifesting a stro11g tend
ency to the formation of fibrous tissue-a. consf'n-ative process; in other 
instances the fibroid change nmy be primary, followed by tuberculous 
infection (1•ide Pneumonokoniosis). The usual form arises variously as a 
sequel of other morbid processes, such as-

(1) Pneumonias, acute lobar (very rarely) and catarrbal pneumonia 
(commonly). 

(2) Pulmonary lesions, such as a tubercle in the stage of consolidation 
or cavity. 

(3) Chronic tuberculous pleurisy. 
(-!) Bronchial catarrh from inhalation of irritants (steel·, coal-, or 

mineral-dust). As stated under the description of pneumonokoniosis 
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(vide), this oondition may be found to be a tuberculous process accom
panied by fibroid cb11nge. 

P a thology.-'l'he process in the beginning is very often localized in 
one n.pcx, and less frequently in the midd le portion of the lung or in the 
bases. It may remain circumscribed, but more often it extends down
ward, and gradually invades the entire lung. It is unilateral. Second
ary to the induration an<l contraction there is dilatation of the bronchi, 
an<l rarely bronchiectasis may precede the fibroid induration. 

The lung-tissue is ha.rd and dense, the alveoli being obliterated. It 
resists cutting and creaks on pressure, and the section presents a. smooth, 
<lry, gray, often marbled aspect, though the fibrous tissue may undergo 
caseation. T uberculous lesions may also develop in the opposite lung 
and in still other organs. 

The pleura. is thickened as a ru le, often to a marked degree, and its 
layers are adherent; the unaffected portions of the lungs frequently be
come emphysematous. The right ventricle is, as a ru le, hypertrophied. 

Symptoms.-'J'hcse m"y be briefly stated, since they do not differ 
from those of cirrhosis of the lung, which is described in the section on 
Diseases of the Lungs. The onset is extremely ins idious : a persistent 
cough that is apt to occur in severe paroxysms in the mornings, and a 
purulent expectoration, a re for a long period the leading features. If 
bronchiectasis is present, the sputum may be fetid. Dyspnea. is ma.rkecl 1 

particularly on exertion . Fever is slight or absent, and hence emaciation 
progresses slowly or may not even be noticeable. 

The physical signs are obvious, and are identical with those of fibroid 
indurntion of the lung (l'ide infra). 

~'he course of this disease is exceedingly long, ranging from ten to 
twenty or even thirty years, and, as I have before stated, both lungs 
may become the seat of tuberculous disease. Again, as in chronic pul
monary tuberculosis, prolonged suppuration ma.y lead to amyloicl changes 
in the liver, spleen, kidneys, and intesti nes. Dropsy, due to secondary 
<lila.tation of the ri_ght ventricle, often closes the scene. 

Differentia l Diagnosis .-G!tronic bronchitis is prone to be mis
taken for fibroid phthisis. In the fatter disease, however, there are uni
lateral retraction and the signs of consolidation or of an apical cavity, 
all of which symptoms are absent in chronic bronchitis. 

Complications of Pulmonary Tuber culosis.-Lobm· 7meu-
111onia, a.nd less frequently lobular 1mewnonia, ma.y dcvcl_op a.ncl cause a. 
fatal terminat ion, and doubtless the fact tha.t it is imposs ible to discrim
inate these conditions f'roni an acute tuberculous pneumonia has fre
quently led to confusion as to the exact nature of the cases. 

Erysipelas may (trise in the course of chronic pulmonary tuberculosis, 
thouo-h the proportion of cases is not formidable. Out of 1165 cases of 
erysiPelas, 15 coexisted with pulmonary phthisis.1 Some conten? that its 
occurrence in this disease may be benefic1al1 but my own observations tend 
to show that the gravity of both conditions is increased when occurring 
together. . . . 

T!Jpltoidfever may rarely be met .with _m sufferers from chrome 
phthisis, though I have seen but a smgle instance come to autopsy. 

1 11 Points in the Etiology and Clinical History of Erysipelas," Journal of the Ame:ri
oon Medical A880Ciation.,July 2, 1893 
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In another fatal instance the cLaractcristic symptoms of typhoid were 
present during life, but no post-mortem examination was allowed. It is 
important, however, not to overlook this occasional association of two such 
common affections. 

(J/wonic nephritis and pulmonary tuberculosis arc often found in the 
same subject, and with these arterio-sclerosis is quite commonly combined. 

O!u·onic f.mdocarditis, particularly of the tricuspid segments, may also 
occur iu phthisis, and from time to time cases of valvular hcart-diseai;;c 
are reported, in which it is evident that passive congestion must have ex
isted for some time before the tuberculous condition developed. The old 
doctrine of the mutual antagon ism between disease of the left boa.rt and 
pulmonary tuberculosis finds not a little support from these cas<'s, as in a. 
large proportion a. very considerable tendency to encapsulation of the 
lesions exists. 

Course a nd Dura tion.-Both as to course and duration this dis
ease exhibits unusual variations. If not promptly treated during the 
time in which there is hope of therapeutic and climatic efficiency, it fre
quently progresses with more or less rapi~ity toward the grave. On the 
other hand, it is common to obsene penods during which the disease is 
arrested or improved. Generally, the improvement, though followed by 
an exacerbation, endures for a long time, and permanent cures1 even in 
the advanced stage, arc by no means rare. The duration of pulmonary 
tuberculosis varies exceedingly, though from the collective investigations 
of different authors and from all the statistics available I find the average 
duration to be about three years. "l'he late Austin ~""lint Jong ago 
directed a.ttcntion to the innate tendency of a. considerable percentage 
of the cases to spontaneous recovery-a. fact that simply indicates a vic
tory for nature's silent defensive processes in the struggle for existence. 

In fatal cases death is by (a) gradual ast/1enia (most frequently), with 
retention of consciousness unti l the end approaches. 

(b) Complicating conditions (bronchitis; pneumonia j pleurisy; pneu
mothora.x; amyloid degeneration of the jntestines, liver, spleen, kitlney; 

Brif :)t~t~J:~~!~~si~i:J~~~~;,.c!~j~ns, particularly the meninges, intestines, 
and genito-urinary tract . 

(d) H emorrhage, due commonly to rnpture of an aneurysm in the lung
cavity; less frequently to erosion of a. large vessel. Fatal hemorrha~e 
may, when the vomica is of large size, occur without hemoptysis, as in a 
case of Boland G. Curtin's at the Philadelphia llospital. 

(e) Syncope.-rf110ugh of comparati\•ely rare occurrence, there are a 
number of events that may lead to sudden 1 fatal syncope-e. 9. hemor
rhagic embolism or thrombosis of the artery, pneumo-thorn.x, thorn.cen
tesis for pleural effusion, walking about in a. moribund state, etc. 

(f) .Asphyxia rarely closes the scene in acute pneumonic phthisis, and 
very rarely. in chronic phthisis complicated with pncumo-thorax, or with 
a. large unc11scovered or neglected empyema, or with sero-fibrinous pleurisy. 

TUBERCULOSIS OF THE ALIMENTARY TRACT. 

(1) Lips.-Whilst tuberculosis of the lip is quite rare, tbc possibility 
of its occurrence must not be forgotten. In a case of my own it assumed, 
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as is usua.l, the form of a. small ulcer, and the diagnosis was made by an 
examination of the labial mucus. I t followed an accidental lesion of the 
lip from biting, and was not associated, as are most cases, with laryngeal 
or pulmona.ry tuberculosis. In diagnostfrating the condition chancre and 
epithclioma. must be excluded, the former by the history, and the latter 

chi{~) ;:n;,:~~r;~~~~:. :~~m~~:~~~~~l~h~u~~:~~\~a~:.i\~, Ilanan, Schlen-
ker, Kruckman, and others has shown that the tonsils, owing to their fre
quent inflammation and the destruction of their mucous mcm branc, are 
frequ ently the point of entrance of the tubercle bacilli, ant.I thus of the 
infection of neighboring glands. ~I.1he fact that tuberculosis of the tonsils 
has repea.tcdly been found, and often when unsuspecte{l from the gross 
appearance, and when other lesions of the disease did not exist, points to 
the not infrel1uent occurrence of primary tuberculosis in this si te. The 
infiltrated areas often present sma ll grayish spots, but the app<'arancc of 
the ulcers is not characteristic, frequent1y bearing a strong resemblance 
to epitbelionm ancl to the syphilitic ulcer. The diagnosis demands either 
inoculative experiments or a microscopic examination of the oral mucus1 

the latter being ofc repeated if necessary. 
(3) Pharynx and Esophagus.-Both milia.ry tubercles an<l ulcera.tive 

lesions may rarely arise on the posterior wall of the pha.rynx by direct 
extension from laryngo-pulmonary tuberculo!l.is or as the result of second
ary inoculation. The chief symptoms occasioned are the excessive secre
tion of pharyngeal mucus and muco-pus, anJ painful tleglutition. Tuber
culosis of the esophagus is extremely rare. Osler, however, saw a case in 
his wards in which the ulcer perforated the esophagus and caused puru
lent pleurisy. 

(4) The Stomach.-Tuberculous lesions appear only cxccP,tionally in 
the mucosa of the stomach, notwithstanding the fact that ma.rkcd gastric 
sym ptoms arc of frequent occurrence. It should not be forgotten that 
nausea, vomiting, and other gastric symptoms may be directly due to in
vol vcment of the larynx . I have been able to find reports of-! such cases 
in addition to the 12 collected by ~farfan. 1 11he ulcers may be single (as 
in l\Iusser's case) or multiple (as in Osler's case). 11he symptoms are not 
characteristic, but hematcmesis occurring in patients suffering from tuber
culosis of other organs should excite a. strong suspicion of the existence 
of ulcer. Pain coming on soon after meal-time is more marked in tuber
culous ulcer of the stomach than in ordinary gastric lesions. Perforation 
has taken place in some cases, with its usual dire consequence. 

(5) lntestines.-Tbe lesions may be (a} primary, or (6) secondary to 
tubercles of other organs (lungs, peritoneum, etc.). 

(a) Primary tubercle of the intestines is chiefly met with in chilflren, 
for the rca.~on that they are more apt to swallow the tubercle bacilli with 
their food, and cspceia.Ily in milk. But though this form of the disorder 
occurs much less frequently in adults th:in in chil<lren, the intestinal route 
of infection is, according to my own observation, more common than is 
generally supposed. l\Iany cases during life present the features of Loth 
intestirn1l and peritoneal tuberculosis, aml it is often impossible to deter
mine which of these was the primary condition ; and the same difficulty 
arises when the cases come to autopsy. Yet I have never seen a.n instance 

1 Paris'l.'/1eJJis, 1887. 
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(post-mortem) in which the peritoneum and mrsenteric glands were not 
ju vol ved to an equal degree. 

(b) 'l'he secondary variety occurs in more than one-half of the cases 
of pulmonary tuberculosis, the chief seats of the lesions being the lower 
part of the ileum, the cecum, and the upper pa.rt of the colon. The rectum 
is also the seat of secondary tuberculosis in a small proportion of the caf.lrs 
of chronic phthisis. and it may, with great rarity, be a. primary seat of the 
affection. 

The morbid process begins in the solitary glands in Peyer's patches, 
where at first grayish, firm tubercles grow and form little prominences. 
~l'hese caseate, becoming yellow in appcanincc, and then soften and disin
tegrate, producing ulcers . Osler thus describes tlie characteristics of the 
tuberculous ulcer: "(a) It is irregular, l'<trcly ovoid or in the long axi:-, 

~~~~!d~r:ri~~n~~c~~i~cl;li(~ ~~= ~~;~~1Jco~2 <~~~I :~~~~il:~i~ ~;:eus~:ll.~·11 ~~~ 
volved; and (d) on the serosa may be seen colonies of young tubercles or 
a well-marked tuberculous lymphangitis." 

'l'he cic:ttrices arc extensive and often pigmented, and as they undergo 
contraction ma.y produce incomplete or eYen c• mplete stricture of the 
bowel. ~\.ta point corl'espouding to the scat of the ulcers, local peritonitis 
invariably develops. The serosa is thickened an<l adherent, and the ulcer 
may penetrate through this coat without causing perforative peritonitis, 
while rarely a fistulous connection is established between different parts 
of the intestine. __ 'l1he base of tLe ulcer mn.y show signs of hemorrhage. 

Symptoms.~Jn d1ildrr11 thC' symptom~ arc tho~c of a protracted 
cata.rJ"h of the mtestines. Diarrhea may be a prominent fenturC', though 
it indicates involvement of the large intestine, which does not occur as ;t 
rule until .the lesions in the small bowel ha.\•e renched a rather nd,•nuecd 
stage. l\lore often there is constipation, which ma.y be <luc to peritonitis, 
and often there is inegula.r fever, wasting, and a. lack of clC\'Clopmcnt. 
'l'hesc general symptoms of tuberculosis may antedate the local, but they 
are especially valu:tble for diagnosis . 
. !n adults intestinal tuberculosis ger~cra.lly gives rise to symptoms 

s1m1l~1: to the abo.vc, anc~ w_licn they ar~sc in the course of pulmonar,v 
pht_h1s1s they are lugh~.Y s1gmficant. If diarrhea be present, i1 stubbornly 
res1$tS treatment, and it mu~t not be forgotten that this symptom may al!<o 

~~oc~~~csei t1~ :~~ t~e c~:~~~1i;~~C'~ol i,!.ii~ho1·cl~~o~: y 1~;1c~h f ~~~-ngeb~~!~1i 1~<~ti~·~1 icil~ 
comma? and often marked, and local tenderness and colicky pa.ins are 
compla111cd of frequently. The pulmonary signR, however, may be in 
abeyance. 

[f the abdominal ancl genrral symptoms are such as to excite suspicion 
of this disease, then a rigid physical examination of the lungs should be 
rna~le. The chie_f SC'at of the le~ions may he for a long time in the cecum, 
or 111 the appendix, when the ~yrnptoms-both local and general-will be 
thm•e of appendicitis. 

The diagnosis of prinmry intestinal tuberculosis is beset with special 
difficulties. S:1wycr' h:tS i!1 ~p.ecinl instances demonstrated the presence 
of clus_t~rs of ~uber~le bac1ll1 m t~e rectal mucus, anrl in this wny the 
rccogmt10n of mtcstmal tuberculosis at an early <late, or before diarrhea 

1 .lfcdical .Yeu.:s, .May23, 1896. 



TUBERCULOSIS OF THE SEROl'S ,lfEJlBR. INES. 307 

sets in, is ren<lcred possible. The mucus is obtained after placing the 
patient in a position as if to exami ne for pi les, a.nd directing him to bear 
<lown as though a t stool, by gently removing a. sma.l l quan t ity from the 
evcrtc<l mcmbrane with a sLerile loop. lt i::; then spread upon a clean 
cover -glass and treated exactly as sputum in th e or<linary exam ination. 
'l'he s::unc method is applicable to cases of secondary intestinal tuberculo
sis, but here the history and associated tuberculous lesions usually serve 
to remO\'C all doubt. 

TUBERCULOSIS OF THE SEROUS M EMBRANES. 

General tuberculosis of the serous membranes secondary to pulmonary 
anc.l intestinal tuberculosis is of common occurrcnce1 and that a primary 
form of tuberculosis of the serous membranes also occurs is undoub ted. 
Unfortunately, accurate means of discriminating the secondary from the 
primary form a.re wanting, since often in the secondary variety the primary 
lesions in other organs are insignificant. 

The anatomic alterations resemble those of or1linary inflammation 
of these structures, plus the presence of nodular tuberc1es. 'J1he litt1 er 
may be observed, as a. rule, only over small , scattered, circumscribed 
areas, though not infrcciucntly they are both numerous and diffuse (gen
eral miliary deposit). The effusion is in most instances sero-fibrinous, 
though sornet imes it becomes purulent subseq uently, and not infrequently 
is hemorrhagic. :Jlost instances of so-called hemonhagic pleurisy arc due 
to plc>ural tuberculo:sis. 

Cl inica lly, cases are d ivisible into (1) acute serous membranous tubercu
losis :thd (2) chronic tuberculosis. 'l1he acute form results from inocula
tion of the peritoneum or pleura, induced by limited foci in the bronchittl, 
tracheal, or mediast in~Ll 1ymph-glands, or in the Fallopian tubes in women. 
l 1he cltronic type is a.pt to result from a direct extension of a tuberculous 
process from some org<Ln adjacent to the pleura or peri toneum, though it 
may attack the serous membranes primarily. Belong ing to this cla~s of 
discac.:;cs are two groups of cases : those attended by sero-fibri nous or 
sero-purulent effusion and the presence of caseous masses, and those in 
which there is a tuberculous deposit with increased density and great 
thickening of the pleural layers, and slight exudation. The pericardium 
may be simil arly involvc11. 

(a) Tuberculous meningitis ha~ been described full y in the present 
sC'ction (vide :i\[iliary '11uLerculos1s). 

(b) Tuberculous Pleuritis.-This 811bj cct " ill be referred to ill the 
section on Diseases of the Pleura. Its import, howc\·er, is such that 
brief special consideration is demanded, and from a clinical \' icw-poi nt 
the cases may be grouped under two heads-namely, acute and chronic 
tuben•ulous pleurisy. 

The acute form often bas a. sudden on~ct, the initial symptoms bci n~ a. 
rigor or repeated fits of chilliness. a. stitch-like pttin in the side affectc:'d, 
shallow, catching breathing, a cough. an ~l fovc:'r. 'rh e ushc1:ing:in ~ym p
toms sometimes suggest lobar pneumonia, and n fata~ tc rmmat10n 1s·not 
uncommon, though apparent recovery or a. tra11.:;ition mto chronic tuber
culous pl C>u ritis also occurs.. . 

(/ ftronic tubercular pleuri.<;.y 1s rnstly more common than the acute 
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form, a.n<l it is somNimes primary, though more often secondary to pul
monary tuberculosis. In all cases of the latter disease in which the per
iphery of the lung becomes involved the visceral layer of the pleura. is 
invaded. This leads to plastic pleurisy with adhesion, and the membranes 
contain dissemiuatc<l tubercles or sero-fibrinous tuberculous pleurisy; but. 
as above stated, the effusion may b.e bemorrbc.igic and may also become 
purulent. \\'he:n the tuberculous pulmonary focus perforates the pleural 
sac, pyopncumothorax is produced. In tuberculous pleurisy, as opposed 
to simple pleurisy, there is usually an absence of lcukocytosis. 

Sym pt oms.-'.l'hc onset is very insidious and often unnoticed. 
There may be few symptoms, and yet a physical examination reveals a 
large sero·fibrinous effusion . The cough and other 8ymptoms are frc. 
qucntly due to a coexisting tuberculosis of the lungs, but the presence of 
subcrepitant and dry rUles are strongly confirma.tory of tuberculous pleu· 
risy . By and by the e\•idenccs of pulmonary tuberculosis are of import. 
ance, or the supervention of acute general miliary tuberculosis makes 
clear the nature of the case. 'l1he subacute variety with effusion may 
terminate, after a.Lsorption of the exudate, in chronic adhesive pleurisy 
with great thickening of the membrane. The latter may also originate 
as a primary prolifora.ti \'C process. 

(c) TUBERCULOSIS OF THE PEHlC'AHDLU:\I. 

The morbid lesions are analogous to those of tuberculosis of the pleura. 
The effusion may be enormous on the one hand or insignificant on the 
other, and \ it is often hemorrhagic, while in the chronic form tliere is 
marked thickening of the membrane with the deposit of tubercles and 
cheesy masses. The affection is lef'-s common tha.n tuberculosis of the 
pleura, yet not so rare as was formerly supposed, and occurs in the acute 
and chronic forms. 

Acute tuberculous pericardit is is rarely a primary affection, and1 as a. 
rule, originates secondarily to pulmonary, plcura.11 or glandubr tubercu
losis. It is especially prone to arise in tuberculosis of the bronchial and 
mediastinal lymph-glands, and. as the latter condition is frequent in 
young children, so tuberculosis of the pericardium is relati rely frequent 
at this period, though it may occur at any time of life. Pericardial 

~1~~,~~~~o;;~n~ 8~·il~c~:1 ~e{.:~:c1 f !r~~~ e~~~~!~~~n f~f,mp~tr~c~~~~ft~~us I~~ct~~; 
diagnosi8 of the affection the history and any associated tuberculous pro· 
cesses dctccta.blc must be ta.ken into account, and a point of some ding· 
nostic value rests in the fact that tuberculous pcricarditis docs not show 
the usual inflammatory leukoc_vtosis. 

Chroni~ Tuberculous Pericarditis.-'rhis may be a part of the general 
tuberculosis of the serous membranes, or it may follow the infection of 
the_bronchiaJ and mcdiastinal glands (most frequently), lungs, pleura. or 
pcntoncum. Unclouhtcdly, cases of primary origin also occur, but they 
are exceedingly rare, the neighboring lymph-glands being very generally 
involved. rJ'his form is also dependent upon direct extension from the 
lungs, the spine, and sternum. 

From personal observation I am convincell that the cases naturally 
fall under two heads, when considered clinically: those without effusion, 
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in which the pcricanlium is adherent; and tho'::le with more or less 
effusion. The f~rmcr. a.re the ?1ore frequent, though often entirely latent, 
the adherent pcr1cardmm lea<lmg to hypertrophy of the heart, followed 
sooner or later by dilat::uion. The ::;igns are therefore those of adherent 
pericanlium, with the occasional difference that the <lulncss may exte)]{] 
higher up over the sternum, in consequence of the presence of fino, 
chec~y mas:3cs at the ba~e of the heart and also encircling the aorta. The 

~i~~~i:;· ~~~li}~.~~~ ~~~s~~s (~;i;;~~~hr~::i;c~~:~?~!~ ple~.~~~{1 r~~e:~,!~:a~~:~~ 
this sort _that occu1Te<I in a. ma!~ aged about sixty years at the Ep isco
pal H ospital, the :1lltop~y revealmg extensive pulmonary tuberculosis and 
chronic tu?ercl~lo~1s peric:uditis, with the prc::icncc of cigl1t ounces of 
hemorrhagic effusion. 

(d) TUBERCULOSIS OF TllE PERITONEUM. 

This is ilepcmlcnt upon infection by means of the bacilli circulating 
with the blood': or upon extension of tuberculous infl:unmation or uJcera
tion from atlj<Lcent organs. :Mention has already been made of the fact 
that the intestines are ofcen invaded by tuberculosis. an<l lh:Lt lhe serosa. 
is quickly involved in such instances. The condition may rarely be pri
mary. This invoh•emcnt may remain circumscribed and undergo spon
taneous cure if the intestinal lesion cicatrizes, as post-mortem findings fre
quently indicate, hut in extensive peritoneal involvement spontaneous 
resolution is out of the question. 'l'hcse cases may be subdivided into 
acute and chronic. The very aeute cases are those forming a part of 
acute genera.I mililu·y tuberculosis, or due to perforation into the peri
toneal sac from :uljacent organs, and Adlebert's classification is ns follows: 
(a) tLe uscitic form, (b) the ulcerous form, nnd (c) the fibroid form. 
Though these groups <lo not present sharp cl inical disti nctiom1, the courses 
they run vary considerably, n.s do the results of tre:itmcnt. ln the ascitia 
form the exudate is purulent or sero-pumlcnt1 and is often encapsulated. 
In the ulcerous the tuberculous new-formations, which may he quite 
hll'ge, undergo cascation and ulceration, the latter process being progrcs· 
siH, so that it ma.y perforate the walls of the intestines. 'J'his and the 
ascitic form ma.v be combined. 

In the thir
0

cl or .fibroid form the peritoneal surfaces are adherent. 
There is little if anv exudation; the tubercles mav be numerous and 

~;;~::~t~~ -ma~'):ee rzi~l~S O~r.Vj~C~~:~:~:~h~O~~!~::~~]j~l;;~St,;1~~<~t:~u~~t~7. 
subacute tuberculous peritonitis. 

Etiology.-~lost cases are produced by extension of tuberculous in-
8a,mmation from adjacent organs, and of 107 ca~rs anttlyzcd by Phillips 
the lun!l'S were involvP(l in 90, the pleurn ali::.o in 60, nnd the bowel in 80. 
Childrc~1 are freciuent victims to intestinal tuberculosis, and the bacilli 
often reach the peritoneum tLrough the intestines, as they arc a.lso apt to 
do in adults suffering from chronic phthisis .. Extension from the plcu1:a· 
to the peritoneum is frequent (plcuro·pentoneal), but. from . the_ pcn
cardium it is rela.tivcly infre11uent. In females the 8tartrng-pomt 1s very 
often the Fallopian tu.bes, and in eith~r sex it ma~ be the a.ppendix. 

Predisposing Fa.ctors.-Age.-Dunng the penod from fifteen to forty 
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years the incidence is most frequent, though it is not uncommon in chil
dren under ten years, nor between the fortieth a.n<l fiftieth years of life. 
Subsequently, it rapidly decreases in frequency. I agree with Osler in 

stat~e~· ~~;:t ~11t:i~~1c~·{;\~~~1~~ec~i:;:s~~·~:~~:~c:~1 an~~~:1i~~~inal surgeons 
have taught us that the disease occurs more frequently in females than 
males, owing to the fact that tbe Fallopian tubes are a. fa~rorite seat for 
primary tuberculous infection. 'J'he ratio basc<l upon sex is as 3 to 2 in 
favor of fomalcs. 

Symptoms.-Somc cases develop abruptly with severe symptoms, as 
fever, marked const itutional disturbance, rapid small pulse, nb<lominal 
pain, vomiting, and sometimes diarrhea. ~rhe temperature may be quite 
high (103° to 104° F .-.+0° C.), or it may be only slightly elevated even 
in the worst cases. There follow quickly such symptoms as anemia, 
marked emaciation. and a pronounce<l typhoid condition. '!'he signs of 
peritoneal effusion (rarely l:trge) are soon in e"idence, an<l are attended 
sometimes by a. suppura.ti ve type of temperature, sweats, etc., indicating 
the presence of pus in the peritoneal sac. A few cases are unattended 
by ascites, and here nodular masses are palpable, while on auscultation 
fricti on-sounds may be audible in the umbilical region. Tympanites, due 
to intestinal paresis, is common in cases having an acute onset. 

~l.1he acute stage may be absent, the affection then being marked by 
slight local and general symptoms (low fever, anemia, slight belly-pains, 
and a. sense of distention). The skin is sometimes pigmented, and usu
ally in patches. There arc not a few instances in which the affection is 
latent, and in one case of this sort with ill-defined general symptoms pig
mentation of the skin first directed my attention to the peritoneal con
dition. 

'!'he physical signs of moderate ascites frequently, and those of en
larged mcsenteric glands sometimes, are present. rfhese conditions are 
often combined in children, constituting the so-called tabes mesenteriea. 
I cannot conceive of the occurrence of this association of symptoms with
out simultaneous involvement of the peritoneum. and doubtless tubercu
losis of the latter membrane and intestines usually coexists. '..l'he tuber
culous new growth in the peritoneum may also form a distinct tumor not 
unlike tba.t produced by glandular enlargement, while the intestinal coils 
with their now thickened wn.lls are sometimes knotted together so firmly 
as to simulate a. dense new growth. The exudn.tion ma.y be loculated 
owing to adhesions between peritoneal layers of the intestinal coils, etc., 
producing a locali zed tumor varying in size and position. Such saccu
latecl exudations most frequently occupy the pelvic or umbilical regions, 
thoup:h they may also be found elsewhere in the abdomen. 'l1l1e~· may be 
multiple, and arc not infrequently too small to be recognized by the 
physical signs. being often discovered during laparotomy. On the other 
hand, they may occupy a large portion of the abdomen. An 0111e11tal 
tumor of characteristic elonp:ated form (produced by a i:.;hrinking and 
cur~ing up of this memlJrane) is demonstrable, its long a.xis generally 
takmg a. transverse direction just above the umbilicus. Gardiner lias 
observed this tumor to disappear by spontaneous resolution in children 

'l'he <fry, .fib1·ous variety, which is not infrequent, is often latent, ;rn<l 
the condition may be general or localized. It is deci11cd1y more frequent 
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in adults than in chihlrcn, though the symptoms a.re far from character
istic. Among local features are pa.ins, a.btlominal distention (giving rise 
to a. tympani tic note on percussion), tenderness on pressure, and sometimes 
a. tumor-ridge extending across the upper abdominal region. Among gl'n
eral symptoms are usually anemia and emaciation, with or without fever. 
Indeed, the temperature may be subnormal, au<l these cases may show 
a tendency to spontaneous recovery. 

Diagnosis.-Uuless tuberculosis of other organs can be demon
strated the <lia.gnosis is often impossible. This is particularly true in 
cases in which there is no abdominal pain nor tenderness. Fever and the 
presence of a tumor, especially if the la.tte1· be elongated and lies trans
versely in the umbilical region) are important aids; but if tuberculosis 
of the lungs, pleura, pericardium, appendix, and the tubes, in women, can 
be excluded, the rectal mucus and the urine shoul1l be examinc<l for tu
bercle bacilli. From the acute fm·m several :tffections must be discrimi
nated: 

(a) Internal llernia.-This comes on suddenly; the pa.in is strictly 
localized and paroxysmal; stercoraceous vomiting appears in a few hours; 
the constipation is absolute, and tympanites is marked, but ascites is 
absent. 

(b) Similar symptoms belong to l'olt•ulus and to the quick incarcera
tion of loops of intestine under bands of adhesions; on comparison they 
will be seen to differ from those of acute tuberculous peritonitis. 

(c) Enteritis is discriminated from acute tuberculous peritonitis by the 
presence of copious mucous discharges, and by the absence of associated 
tuberculous lesions, ascites, tumors, and the symptoms of the pronounced 
typhoid state. 

Chronic tuberculous peritonitis often closely simulates cancerous perito
nitis, owing to the fact that the elonga,ted omenta.I tumor may be met with 
in botL, associated with ascites, abdominal pa.in, and slight fever. In 
carcinoru:t, however, there is an a,bsence of the tuberculous history and 
lesions, and the presence, sometimes, of a gradually increasing tumor of 
primary growth, the slowly oncoming intestinal obstruction from pres
sure, and the cancerous cachexia. Moreover, tuberculous peritonitis 
occurs more frequently in younger subjects, and is more apt to be inter
rupted by periods of impro\•ement, followed in turn by rather alarming 
symptoms. 

Locular exu,dationR must be distinguished from Ol'llrian tumors, ancl 
here the history, together with tuberculous lesions ch.;ewhcre in the body, 
the occurrence of febrile attacks, and intestinal disturbance with pa.in, 
are of great diagnostic significance. Such ca~es should he examined by a 
gynecologist, since, however expert the examiner, when the saccular exu
dations are located in the pelvic region an exploratory laparolomy must 
often decide the nature of the condition. Finally, it must not be forgot
ten that the vast majority of cases of chronic peritonitis a.re tuberculous. 

TUBERCULOSIS OF THE LIVER. 

The li ver was formerly ovcrlooke<l in many instances of tuberculosis, 
because the lesions, part;cularly in a.cute tuberculosis, are often micro
scopic. In the chron ic disseminated variety, however, grosser changes 
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are obsened, tLe organ being slightly enlarged, pale, and fatty, and pre
senting an irrcrrular surface like that of an orange. 011 ~ection, the par
enchyma. cuts ~''ith great resistance. being very dense (tuberculous cir
rhosis). Minute gray and larger )~ellow masses . are seen, especially just 
under the c:ipsule, an<l small cavities, the result of a breaking down of 
the tbeesy masses and containing pus and_ bile, are also obscned. 'l1hesc 
changes are most pronounced about the bile-ducts. 

Etiology.-The liver is implicated in all instances of acute miliary 
tuberculosis. Jt is also involved secondarily in chronic tuberculosis of 
the lungs, pleura. perito.neum, spleen, lymp~1atics, etc. . . 

Symptoms.-This 1s a common cond1t1on , the organ bcmg appree1-
ably enlarged and its surface presenting irregular, palpable prominences. 
'l'hc clinical fca.tures of perihepnthis and peritonitis are often found in 
combination. Ascites may be present, but is rare. 

TUBERCULOSIS OF THE GENITO-URINARY SYSTEM. 

(1) Tuberculosis of the Kidneys.-'l'his may be primary or secondary, 
the secondary form being the more common, and it may be either unilat
eral or bi la.tcral. Infection occurs through the blood in some instances. 

Pathology.-Tbe process begins in the calices and apices of the pyr
an1ids (papi ll ::c), thence proceeding to the pelvis of the kidney, so that 
early the condition m:ty be pyonephrosis. The morbid changes then ex
tend to the ureter~, and sometimes to the bl:ulder and prostate, ancl in
stances are even met with in which the proce~s seems to have crept from 
below upward, starting from the bladder or prostate. The tubercles pass 
through the usual stages of cnseation, necrosis, and suppuration, and de
struction of the renal tissue to a greater or lesser degree occurs, with the 
formation of cysts contai ning cheesy material in which lime-salts may be 
deposited. Wh en the process i1H'ades the kidne,ys through the blood, it 
may be limited largely to the cortical la~'cr and give rise to nodular 
tuberculosis witli caseous m;\sses, yet" ilh little loss of renal substance. 
There are not a few cases in which the chief lesion is a tuberculous pyc
litis. In the latter class the ureters show extensive inv0lvement, such as 
thickening of the coats with caseation and ulceration of its mucosa; the 
bladder, deep urethra, nnd prm~tatc may also be involved. Whi le it is 
difficult to judge of the relati,·e ages of the lesions in different organs. I 
cannot escape the con,·iction that in this group of cases renal tuberculosis 
iR an rv~cendin,q procf'SS and follow!'! uretero-eystic tuberculosis. As before 
stated, however, most im;tance5 arc deseendin.?· Although both kidneys 
arc finally. i1Hohre~l in most i1.tstnnces, the lesions are mmally much m~rc 
advanced m one kidney than 111 the other, and hence for a considerable 
period the disease is probably unilateral. 

Etiology.-Of disposing faetors (l_fje an<l 8('.t' deserve especial mention, 
mo!-'it cases occurring during middle life, tLough they are by no means rare 
both at an earlier and a later period. 

Se.:r.-The disease is much more frequent in males than in females. 
As i;tated, the bacilli reach the ki<lne~·s with the blood-stream, producing 
primary renal tuberculosis, but invasion may a l ~o take place throuah the 
lymphatics or through direct extension from adjacent structures. 

0 

Symptoms. - ln many cases there are either no renal symptoms or 
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none until a late stage is rcache<l, but the symptoms of pyclitis are usu
ally present. Pyuria may be the only symptom for tL long timE', and this 
symptom. according to certain authorities, points directly to cystitis. 
When the latter condition is present, however, the micturition becomes 
frequent an1l there is vesical tcne.smus. P~in in the side chiefly afl~ctc<l 
is complaine1l of, and is sometimes not unlike renal colic; hematur1a. is 
not rare j and a cystoscopic examination may show the blood to be of 
renal origin ('l'ufiicr). Jt is useful also in 8howing the state of the blnd
der-1~ucosa. 'J1he demonstration of tubercle bacilli in the urine, especi
ally 1f arranged in S-slrnpcd groups, is J.iagnostic (~_,r i sch). When the 
bacilli can not be found, inoculation-experiments upon gui nea-pigs an<l 
rabbits f'urni.sh an accurate criterion, though it must not be forgotten that 
tubercle bacilli may find their way into the urine from more distant 
tuberculous foci. Polyuria. is sometimes present, as well as albuminurilL; 
the urine may also show tube-casts (rarely) and pus-cells. Macroscopic 
cheesy rn:1sses are occasionally found. 

The general features are often marked, but not until the affection be
comes ad\ranced, chills, fc\•er of a suppurative type, emaciation, and in
crea....,ing debility being the chief symptoms. Associated tuberculous 
lesions, especially of the lungs, are constantly observed. 

P!tysi1·al S(9ns.-Inspection may show a tumor-like prominence on 
the side chiefly affccte<l, though rarely of Jarge size. Palpation often 
detects tenderness, and the limits of the organ may be defined Ly careful 
firm pressure with the finger-tips. 

Diagnosis.-It is difficult to discriminate ealculous pyelitis . In the 
btter, however, the pain is severer, the tumor-mass larger1 and the hem
orrhage more frequent than in tuberculous nephritis. The discovery of 
tubercle bacilli or the demonstration of tuberculosis of the lungs or of 
other orgitns would remove all doubt. 'fhese two affections may coexist. 

(2) Tuberculosis of the Ureter and Bladder.-This is almost always 
secondary to tuberculous disease of the pelvis of the kiJ.ney above, or of 
the deep urethra, testes, or prostate below. When primary, as rarely 
happens, the bladder is in most instances invaded last. The symptoms 
arc those of chronic cystitis, and in all cases in which no other cause for 
the latter can be found the primar_v tuberculous lesion must be sought for 
and the urine carefully examined for bacilli. The uscf'ulnc~s of the tu
bercle bacillus as a fin::tl point in dia~nosis is impaired in this situation by 
the fact of the freq ucnt presence of the smegma bacillus in normal urine. 
Some observers state that the smegma bacil1us can be distinguished by 
decolorizing with absolute alcohol, which will take place in about two 
minutes, while with the tubercle bacillus a very much longer time is 
required. Oth!'rs say this is not sufficient. nnd that only their methods 
of culture-growth or inoculation will distinguish them. With the devel-
opment of ulcerative lesions hemorrhage is apt to a.rise. . 

(3) Tuberculosis of the Vesiculai Seminales, Prostate, and Testes.-'fhc 
prostate gland and testes are frequently 111vadcd in genito-urinary tuber
culosis, and the vcsiculre seminales somewha.t less frequently. The mor
bid proces!'i leads to the forma.tion of cheesy nodules1 which may, though 
comparatively rarely, disintegrn.te, causing excavations or perforation. 
Rarely, the tubercle does not pass through the stage of cascation, but 
merely shows the presence of numerous embryonic cells. 
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Etiology.-The condition is usually secondary, but the existence of 
primary tuberculosis in these organs cannot be denied. Testicular tuber
culosis may begin at any pcrio<l of life, and is o~ rather frequent occur
rence in infants. When it occurs in the latter, 1t is part of a more gen
eral tuberculous infection, and is in many instances undoubtedly congcn
ita.l. In some cases it may be a late hereditary affection. 

Symptoms.-ln the testicle, tuberculosis, as a rule, induces a pain
less, protracted orchitis, though when mt\'ernous lesions occur the symp
toms arc more acute. In prostatic tuberculosis tbe bladder 1s highly irri
table, there is great distress felt in the thigh and groin, aml micturition 
is very painful. Crttheterization, particuiarly if the urethra (as is very 
rarely the case) is the seat of tuberculous ulceration, causes most excruci
ating suffering, and there may be signs of stricture. Rectal palpation 
detects in the prostate firm nodules varying in size from a pea to a bean, 
together with enlargement of the organ. 

Diagnosis.-The diagnosis of tuberculosis of the prostate is easily 
ma.de from the vesical symptoms, the presence of tuberculosis in other 
organs, the result of rectal examination, and the detection of bacilli in 
the urine. Syphilitic involvement of the testicle is sometimes excluded 
with difficulty; in the latter disease, however, the surface of the swollen 
organ presents greater irregularities, and is even less painful than in tu
berculosis. 'l1he absence of the history of syphilitic infection and the 
presence of tuberculosis in other organs, particularly in the uro-genital 
system, arc valuable points in the discrimination. 

TUBERCULOSIS OF THE FALLOPIAN TUBES, OVARIES, AND 

UTERUS. 

Tuberculosis of the tubes in women is a not infrequent condition, and 
may be primary. 

Etiology and Pathology.-The tubes, as a result of infiltration, 
are thick, hard, and bound down by false membrane. 'l1heir ends are 
generally closed, but the intervening portion is dilated, and contains 
mucus1 pus, and cheesy material. A catarrhal salpingitis is generally in 
association. Uterine tubereulosis is rare, anU its origin is usually attrib
utable to similar involvement of the tubes. 

'l1he disease is most common during the period of greatest sexual 
activity, but young children may suffer (itide literature of Hennig). and 
in them the ovaries and uterus may be implicated without participa
tion of the tubes, as in cases reported by Gusserow. At any period of 
life the lesions may be microscopic; they usually, however, excite marked 
local peritonitis, which may become general, with the development of 
ascitcs. 'l'he process may extend to the vagina. 

Diagnosis.-The age, fami ly history, and signs of the tuberculous 
diathesis must be noted. rrhe disease does not distinguish itself from 
other tubal tumors by anything characteristic on bimanual palpation. 
Cases occur .with ascitcs and also without, and in the latter variety plaque
likc thickcnmg of the 1mbperitonea~ tissue is an aid to diagnosis. The 
uterine secretions should be exam111ed for bacilli in all obscure cases. 
Ashton advises an exploratory incision or puncture and examination of 
the contents of the peritoneum or tubeR for bacilli. 
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TUBERCULOSIS OF THE MAMMARY GLANDS. 

This is a. rare form of surgical tuberculosis, in which the mammary 
glands present fistulre and ulcers, with induration of the organ and re· 
traction of the nipple. The axi llary glands are often enlarged. The 
tuberculous diathesis is usually present, but a positive diagnosis rests 
crucially upon the finding of the bacilli in the pathologic secretions. A 
cold tuberculous a.b~ccss may occupy the breast. 

TUBERCULOSIS OF THE BRAIN. 

Pathology.-'l,ubcrculosis of the brain occurs in two forms, one of 
which, acute tubercular meningitis, has been previously described, while 
the other is a chronic tuberculous infection, usually localized1 of the 
meninges and cortex, and causing meningo-encephalitis. Very rarely 
the membranes remain intact. The so-called solitary tubercle is an 
irregularly round mass, va.rying in size from a small pea to an apple or 
C\'Cll larger. I t is generally single, though sometimes there are two, and 
rarely even three, nodules. The tubercle may be imbedded in, an<l be 
contiguous with, the brain-substance, or may be separated from the latter 
by cysts. The peripheral zone is formed largely of connective tissue, is 
lighter in color (often translucent), and may contain miliary tubercles, 
while the central portion, which is cheesy as a rule, may liquefy and thus 
form a small cavity containing a purulent-looking material. H erc, as 
elsewhere, the tubercles may calcify. They arc seen with greatest fre
quency in the inferior portions of the brain-cerebellum , pons, and 
medulla-and are rare in the cerebral cortex. 

The new growths may compress the longitudinal sinus, in<lucing throm
bosis ; they may interfere markedly with the ci rculation, causing cerebral 
softening; and, finally, they may excite acute tuberculous meningitis. 
Tuberculosis of other organs, particularly the lungs, bronchial glands, 
joints, and bones, is usua.lly found as a.n associated condition. 

Etiology.-Thc disease occurs with especia1 frequency in young 
subj ects, an<l, according to the statistics of Pribram , in a.bout three
fourths of the cases before the fifteenth year. The symptom-picture is 
identical with that of brain-tumor, and hence will be appropriately given 
under the latter head. 

TUBERCULOSIS OF THE SPINAL CORD. 

The lesions a re those of solitary tubercle of tlie brain. I t is an ex
tremely rare condition, and almost invariably secondary. (F or symptoms, 
vide Spinal Tumor and ~Ieningiti s.) 

TUBERCULOSIS OF THE HEART. 

In acute miliary tuberculosis gray granulations or larger yellow tuber
cles may be found throughout the tissues of the heart. More freq ucntly 
than was formerly supposed does cardiac tuberculosis a lso result from 
chronic tuberculosis of adjacent organs. Illustrative cases hrivc been 
reported by T ownsend and Waldeyer. Constantin Paul has in these 
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cases obsen·cd tubercles in the wall of the left auricle, as well as in the 
infundibulum of the pulmonary artery in several instances. 

r "alvular tuberculosis is, I belie\·e. C\'Cll more common, though few 
cases have been reported. Londe an<l Petit in one instance found the 
heart much affected, and disco,·ered on the ruitral valve several ,·egeta
tions the size of lentils, which showed tubercle bacilli. I have seen two 
cases-one in which the mitrnl, and another in which the tricuspi<l, "ahe 
was affectcfl, associated with latent pulmonary and mediastinal tuberculo
sis. Doubtless there are cases in which the valve-lesions form the central 
and most prominent part in the picture. 

TUBERCULOSIS OF THE ARTERIES AND VEINS. 

This may arise consequently upon extension of a tubcrcu1ous procr~s 
into the vessel, as in ch ron ic phthisis. It causes infiltration of the arterial 
wall, resulting in thrombosis, or the vascular tubercles may caseate and 
soften, thus leading to hemorrhage. In tuberculous meningiti~ the arte
rial lesions arc conspicuous. ~I.1h e perforation of a. vein by an old focus 
is followed by a distribution to all parts of the body of numerous bacilli 
and acute miliary tuberculosis. Infection of the arteries may also occur 
through the bloo<l. In a case of chronic tuberculosis Flexner found a 
fresh tuberculous growth in the aorta which had no connection with the 
cheesy masses outside the vessel (Osler). 

General Prognosis.-'l'he prognosis is best reached as in other 
infectious diseases-namely, by taking into account (a) the severity of 
the type of the disease; (b) the presence or absence of frequently associ
ated diseases or complications; and (e) the numerous circumslanees con
nected with individu:il patients. 

(a) The Severity of the Disease.-Though there are no accurate cri
terin, we may judge of the severity of the disease by its progress, by the 
result of proper treatment, and from certain symptoms. If the fever be 
high, the prostration ma.rked, an<l the local lesions rapidly advancing, we 
ma.y r-:afely infer that the disease is of aggravated type. With these cer
tain other considerations are closely connected-the stage of the affection 
and the extent of the loc:il lesions. Thus at au early stage the prognosis 
is more hoprful than at a late period, and, similarly, when the lesions :tre 
strictly loca.lized at one apex it is more hopeful than when they have 
reached the stage of extensive caYity-formation or are bilateral. As 
already stated, a. cert:Lin proportion of the cases manifest an inherent 
tendency to spontaneous arrest or even cure, and this may occur eYen 
after the stage of excavation has supervened . Notwithstanding this 
truth, however, it is well to make in all undoubted instances of the dis· 
ease a guarded prognosi~. A common error is tl1e mistaking of a tern· 
pora.ry for a. pcrm:Lnrnt arrest of the tuberculous process, and in the nat
ural history of the affection the fact was emphasized that its course was 
interrupted by periods of comparative comfort and noticeable improve· 
ment, followed by slmrp exacerbations. 

(b) Asso~iated Diseases and Complications.-Thcse unfavornhly modify 
the prognosis to a. grea.ter or lesser degree, the fatal termination often 
being hastcne<l by chronic nephritis, by gastr ic complications. :m<l by 
intestinal and laryngeal invoh-ement. Some of the accidents of the dis· 
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ease may also precipitate a fatal result (vide )lodes of Death). 'rhe sud
den appearance of intercurrent acute pneumonia, whether tuberculous or 
not, is indicative of <langer. Other complications presented by the lungs 
and other organs have been detailed in the Clinical History. 

(c) Circumstances connected with Individual Pa.tients.-(1) A feeLle, 
delicate constitution, either acquired or inherent (tuberculous <liathcsis), 
increases the gr::wity of tuberculosis. 

(2) When the general symptoms show marked improvement, an<l espe
cially if the fever subsides and the patient gains flesh and strength, the 
outlook at once brightens. 

(3) llygienic S1<rrouncling• .- " "hen the hygienic regimen under 
which the patient lives is of the best, the prospect is more hopeful than 
when it is faulty. An improved diet often decidedly aids favorable prog
re.o;;s, while a defective one often turns the scales against recovery. 
Equally influential for good is a. pure atmosphere, while, per contra, a 
vitiated one is most injurious. 

(-!) Age.-In young subjects from five to fifteen years of age tubercu
losis often pursues an acute course and the mortality-ra.tc is cxcec<lingly 
high. Chronic tuberculosis may occur, however, le:,s frequently, and 
under appropriate surroundings may lead to recovery. In chronic phthisis 
"the younger the patient the shorter the duration." I have frequently 
observed that patients who give a. history of pleurisy or other phthisical 
manifestations ea.rly in life do not bear chronic phthisis well should it 
develop at a later period. During old age-a time of life a.t which tuber
culosis is not uncommon- the disease (especia.lly the pulmonary variety) 
is usually more or less latent, and, owing to coexistent emphysema and 
chronic bronchitis, pursues a slow course. 1 

(5) 'l'he gravity of tuberculosis m:ty be determiued with some degree 
of accuracy by the use of creasote in gradually ascending <loses. Hence 
this agent has a value, not only from a. diagnostic but from a. prognostic 
view-point. 

TRBATl\IEXT OF 11 UBEHCULOSIS. 

Prophylaxis.-(!) This embraces thorough and prompt disinfection 
of the sputum as the best preventi\•e element. rro this end the patient 
must be taught to expectorate at all times into a spittoon or spit-cup which 

contains a proper disinfectant solution, and when the breaking-down stage 
has arrived portable flasks (e. ,q. Dettwiler's) containing an antiseptic so
lution must be worn by the patient, even while out of doors. Afterward 

1 A physician !lhould not neglect to examine the sputum in suspicious cases for bacilli. 



318 INFECTIOUS DISEASES 

the sputum is to be destroyetl Ly boiling or burning and the spit-cup 
sterilized. Paraffin flowers arc most de~irab l e for consumptive patients. 

(2) Isolation.-Isolation. stands next to disinfoction as a means of 
limiting the spread of tuberculosis, and after the stage of softening is 
reached the patient should invariaLI.y occupy a se~arate apartment. 
Phthisis obeys the laws of infectious diseases, and desp ite great care the 
room and bed occupied by the consumpth·e become in time a source of 
infection through the dry ing of the expectoration. H ence, unwashable 
banfJ'ings and upholstered furniture, as well as other objects that facilitate 
the hn.rboring of the bacilli, should be removed from tlie s ick -.room. The 
floor of the <tpartment shoul<l not be cu,rpeted, but may be 111 par t cov
ered with rugs that can be freq uently tak en up and shaken in the open 
air. For like reasons, special hospitals for the treatment of the tuber
culous poor arc a prime necessity . I quite agree with F lick in recom
mending that tuberculous patients in the in fectious stage of the disease 
shoulcl be retired from occupations in which they can infect others, and 
the pensioning of those who cannot be maintained in hospitals. 

(:~) Compulsory registration of tuberculous (pulmonary) patients is 
desimble, since it would sen·e to emphasize the importance of certain 
sanitary measures both during and after the course of the case. 

(-!) Government Inspection of Dairies and Slaughter-houses.-This is 
the serious business of the State, and, since infection through food, espe
cially mi lk, is quite common in infants, skil led veterinary inspection of 
dairies is of pr ime importance. Of the greatest benefit would be the 
ki ll ing of all tuberculous cattle, and of less though decided efficacy the 
confiscation a.t the abattoirs of all carcasses that present marked lesions. 

(5) rrbe popularizing of information relating to the dangers of, and 
the means of stamping out. this great scourge. This may be in part 
accomplished by mural pla.cards, stating simple, plain facts about the way 
ln which t he disease is spread ing. A r maingaud suggests the placing in 
the homes of the people pri nted matter in a form suitab le for preserva tion. 

(6) The Removal of Known Predisposition to the Disease.-The tuber
culous diathes is, whether inherited or acqu ired, must be overcome, if at 
all , by vigorous measures or by better hygienic liv ing. In attempting to 
remove the phthisical tendency the physician must place chief reliance 
upon the most favorable environment attainable. 'J'he value of a. change 
of residence-from the city to the country, the seaside, or the mountains, 
according to circumstances in individual cases-cannot be overestimated. 
It often renders predisposed persons immune. For some, and particularly 
young subjects, an equable climate (Southern California or Florida), that 
wi11 enable them to live an out-door life, is to be preferred. Attention 
to the food must not be forgotten . ~Iilk is excellent and should be used 
freely. Daily sponging of the neck and thorax with cold water is bene
ficial, and appropriate light gymnastics should be instituted if the subject 
be old enough. In-door occupations are to be forbichlcn, and the ventila
tion of living- and bed-rooms must be looked a.fter ca.rcfully. 

F lannels are to be worn next to the skin a ll the year round, for. while 
it is needful to lead an out-of:.door life, we must seek to a,void catarrhal 
affections, to which these subjects arc very prone, and wh ich, it will be 
reca lled, predispose to active infection. 

Tuberculosis is a.pt to develop especially in children while eon\•alescing 
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from acute fevers, and hence during this period every precaution against 
catching cold must be observed, and the child be strengthened speedily 
by vigorous feeding, pure air, and tonics. Iu children predisposition 
often results from obstructions in the nose and from persistently enlarged 
tonsils; and whenever these conditions exist thPy should be promptly re
moved. All local foci of tuberculosis in chil<lren-gla.ndula.r, osseous, 
a111l articular-must be attacked surgically. 

Treatment of the Disease.-'l'he treatment of tuberculosis, re
garded as a parasitic disease, presents two leading indications. One has 
reference to the destruction of the specific cause, the tubercle bacilli, by 
the use of antiseptic inhalations or of some parasiticide ta.ken internally . 
Of the numerous substances used Ly inhalation, few have given satisfac
tory results, this being largely clue to our inability to convey them to the 
smaller bronchi in a sufficient degree of concentration. They are best 
adapted co, and most efficacious in, cases in which the larynx is involved. 

While the antiseptic treatment, both by inhalation and by means of 
the introduction into the blood of antiseptic substances, is to be carried 
out, it accomplishes nothing more than the arrest of the growth and de
velopment of the bacilli, and that in an indirect manner. The inhalation 
of antiseptic substances may be accomplished in various ways-by inhal
ing vapors, by the use of the steam-atomizer, or by some form of 
"respiration-inhaler." I have long employed the Robinson inhaler, the 
sponµ:e of which is moistened with a few drops of a mixture made of 
equal parts of creasote, chloroform , and alcohol, the patient wearing the 
inhaler nearly all the time when not eating or sleeping. Unfortunately, 
most patients object to the constant use of this instrument. The chief 
among otber antiseptics thus employed are carbolic acid, terebene and 
tcrpin hydrate, turpentine, thymol, iodoform, oil of peppermint, and a 
spray of a solution of sulphurous acid. These agents may be va.riously 
combined. '.1111e injection of antiseptics into the diseased areas in the 
lungs. as rcco~mended by Pepper, has been for the greater part aban
doned. .As pomted out by Osler, however, the remarkable results that 
surgeons have recently obtained in the treatment of joint-tuberculosis by 
injections of iodoform point to this as a remedy which wi ll probably prove 
of srrvice when injected clircctly into the lungs. 

The most common, because least objectionable, mode of introducing 
thi:s class of substances is by internal administration. According to the 
results reported from all quarters of the world, creasote thus employed 
alone enjoys the confidence of the profession; and in common with nu
merous other obseners I have found its continued use to be followed by 
lessened cough and expectoration, lessened fever, and by a lessening or 
cessation of the night-sweats, with a gain of strength and weight as the 
natural consequence. In my own hands its beneficial effects have been 
manifested at tbe end of two or three weeks. It must be borne in mind 
that the dose is to be gradually increased to the point of gastric tolerance, 
which in my experience usually does not cxccc<i 15 to 20 drops (0.999) 
three times a day. Larger doses are, however, sometimes tolerated. 

Followinrr1 in the main, the practice of Trudeau, who has used this 
drug quite a~ extensively as a,ny other American physician, after reach
ing the point of tolerance I gradually reduce the close to and m:Lintain it 
at 5 or 6 drops (0 .333), three times daily. Among the best vehicles are 
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hot milk, hot water, and dilute<l alcohol. Recently I have ordered it in 
capsules, which the patient himself fi.11s at the time of using, an<l have 
found it a popular and rea.dy mode of administration. When crea.sote is 
not well borne by the stomach and its inhalation is seriously objected to 
Ly the pMient, it "'"Y be gi,·en by enema, the dose being 20 to 30 drops 
(1.332), in pcp(onizc<l milk or mixed with a little egg-white. It has also 
been employed hypo<lermicall_v in a 10 per cent. solution in oil of sweet 
almonds, the dose of which isl dram to lt drnms (4.0-6.0). Lastly, it 
has in rare instances been employed by inunction. 

Guaiarol, pa.rticuhrly in the form of the carbonate, has of late been 
quite extensively employed in place of creasote, of which it is the chief 
active principle. It may be administered in pill or capsule, the dose 
being slightly less than that of creasote. It is well tolernted by the 
stomach, and is broken up in and reabsorbed from the intestinal <:anal. 

Among other remedies prescribed for their supposed parasitici<lal effect 
are arsenic, mercuric chlorid, and alcohol, but they arc clearly inferior to 
creasote in this therapeutic rOlc. 

Tuberculin was at one time supposed to exert a specific influence upon 
the tuberculous processes, but this view has been largely abandoned. Its 
chief value, as well as employment at the present day, is as an agent in 
forming the diagnosis. 

I am of the opinion that all antiseptics used internally in this disease 
have for their chief influence a. moclification of the soil-conditions on 
which the growth and multiplication of the bacilli depend . They are, in 
trntb, of great value in fulfilling the second leading indication of treat
ment, which is to overcome the bodily receptivity for the specific bacillus, 
or to aid the natural defensive processes in limiting the de!Strucrire 
work of the hitter. All forms of tuberculosis, however1 may heal spon
taneously in any stage, this being especia.lly true of tLe lotal varieties 
so common in chi ldren, a.ffecting the lymph-glands1 joints, and bones. 

A large proportion of pleurisies are tuberculous in na.ture, and although 
most sufferers from this disease develop pulmonary tuberculosis later in 
life, many of tLcm apparently heal without the aid of the physician. 
This is shown by the old pleuritic lesions that are constantly met with 
a.t autopsies in persons dying suddenly of other diseases. Spontaneous 

~:~,~;j~~fo.~~1:~7~~~ftl~~~!e~: ~~s~~et~:!t~~~=s ~~t ,~}~?:1~-e~~:i:~ ~}e c~,~~i~:i~ 
a.hie size hrwe formed, cicatriza.tion or complete cure is out of the ques
tion, though they may become encapsulated (quiescent). The percentage 
of cases in which encapsulated and obsolete tuberculous lesions have been 
o~served_ nt tbe po~t-~nortem _table in persons dying of all causes differs 
widely with tbe statistics of different observers. If we consicler the cases 
that are la.te~t from ~n. early period in life, together with tll'JSC of all 
ages a.fter ch1ldhood, 1t 1s doubtle~s true tha.t in more than 50 per cent. 
of the human family the bacilli n~t only gain entrance into the botly1 but 
a.lso effect tt lodgement. .\nd. smce about 14 per cent. of the Jeaths 
from all cases can be ascribed to tuberculosis, it follows tha.t unless the 
conditions a.re fa\•ornble for the growth ;rnd development of' the bacilli 
there is ma~ifestcd a.stroni;; teml~n.cy to limitation and heal'ing. 

In removmg the d1a.thes1:s med1cmes are unquestiona.bly of less value 
than the hygienic treatment, the latter in the widest sense of the term 
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aiming to reinforce Nature's efforts at spontaneous recovery, and embra
cing four main clements: (!) Climate; (2) Feeding; (3) Special Reme
dies; (-1) Treatment of Lea<ling Symptoms. 

(1) Clima.te.-The all-powerf~l influence of environment has already 
been poin_ted out. There is no discrepancy in the tc~timony of cliniciaus 
as to the importance of pure air as a means of rendermg the soil unfavor
able for the seed. Per contra, patients treated in ill-lightccl and ill
ventila.te<l ~ick-rooms an<l in hospital wards arc allowed to remain under 
conditions that <U'C fiworable to bacillary growth1 and hence also to ex
tension of the morbid process. Experience and obsena.rion have shown 
that certain climates, selccte<l with particular reference not only to the 
stage of the affection, but more particularly to the in<li vi<lua.l, stand fore
most as successful modifying influences of the tissue-soil. In any case 
of tuberculosi:. that climate is most suitable in which the patient "feels 
well, eats well, sleeps well, and gains flesh and strength" (Delafield). 
Until the patient finds such a. climate, or if be finds no single climate to 
produce these results, he shoul1l tra.vel from phice to place unless special 
contraindications (excessive debility, etc.) exist. If active tuberculosis 
has existed, the stay in a suitable climate should not be less than two full 
years, and if the patient receive benefit from a high altitude, he should 
remain permanently. 

The clim:uir requisites for a consumptive are (a) pureness, (b) equa
bility. and (c) abundant sunshine. Less beneficial, though imporlant, 
are (d) dryness and (e) altitude. 

(a) Pureness.-rl1his requirement is of paramount importance, an<l 
thus is explained the fact that mountain air and that of the virgin forest 
are so helpful in phthisis. Forests, and particularly pine-groves, favor 
:Ltmospheric purification1 since they generate ozone, which oxidizes the 
impurities contained in the air. 

(b) Equability has reference to the absence of mpid variations of tem
perature. On the whole1 a l'elativcly low is better than a high tempera
ture, the former ~eing stimulating. and the latter sedative, in effect. It 
should be pointed out that forests also greatly favor the qualit_v of equa
bility,' both as to temperature a.nd reltttive humidity. 'l,hey tend to 
maintain an almost unvarying degree of moisture in their vicinity, thus 
minimizing the diurnal variations of temperature-a. point that is of far 
greater importance than the question of seasonal variations. Forests in
tercept and temper the bleak winds of winter, while by their shade and 
leaf-surfaces they afford a cooler temperature in summer. 

(r•) Ahwulrrnce of sunshine is demanded by the consumptive. '11he 
ad,·antag<'s of sunshine ~re obvious from the obscnations made by Munn 2 

in the year 18H2, when Ill Denver there was sunshine in 62 per cent. of 
the possible hours during which it could occur. A dry atmosphere has 
advantages, but thtLt dryness is not an essential clement is shown by the 
fact tha.t .Patients often do well at places having comparati,·ely high rela
tive humality, such as Florida., Southern Georgia, Southern California., 
and the resorts on the south coast of England. The rarefied atmosphere 
of high altitudes, on account of its stimulating effect upon the rcspira.tory 
function, a.ids in producing good results, but the pulmonary changes in-

1 Hoiure-plants <111 &rnitary Agenl8; &mitary lnjl11e11ce <!f Forf.~I Grou:t/1, p. 312, by the 
author. 1 .lfolicr1l Sews, Aug.18, 189.J. 

21 
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duced (enlargement of the air-cells. with augmentation of the size of the 
chest) make it necessary for patients to remain for the rest of their lives. 
That it is not an essential factor is shown bv the excellent results obtained 
in the ofttimes purer atmospheres at lower levels. 

The essential climatic factors mentioned are found in certain American 
and European resorts. Of the former, the Adirondack region, Colorado, 
and New Mexico are especially to be mentione<l, combining as they do in 
winter a uniform cold, much sunshine, and purity of atmosphere. A 
c::unp- or tent-life in the open air cannot be too strongly a1lvocated. 
According to my own expericnce,1 the Adirondacks meet the indications 
best in early cases or ju patients who have strength enoug h to lead an out
door life, and in whom the breaking-down stage is not too far ndvanccd. 
Some cases, in the early stage, also do well at Thomasville, Ga., Southern 
California, and in other mild, equable climates. 1.rhe latter resorts pos
sess the added advantage of affording an opportunity of gaining a. liHli
hood. Among foreign resorts, Davos possesses about the ~ame advan
tages as may be met in Colorado, New ~Iexico, and the .Adirondacks, 
while the resorts in Southern Italy and France a.re comparable to South
ern Cali fornia., Southern Georgia, Florida, and the Bermudas in this 
hemisphere. Good culinary and home comforts are considerations of 
little less importance than the climate. 

'!'here is a class of phthisical patients in whom the disease progresses 
rapi<lly, with the frequent occurrence of hemoptysis, and who, suffering 
from the debility of the advanced stage, a.re precluded from the possi
bility of travelling long distances or becoming acclimated. Such patients 
and persons with weak hearts should not be sent to high altitudes, but 
to a genial, warm clim:ite with a fair degree of saturation. Briefly, the 
atmosphere of forest resorts possesses certain unmistakable advnntages for 
this group of sufferers. H ence they should be sent into the neighbor
hood of the nearest forest in a mild ]atitudc where reasonably good food 
and other comforts of life are obtainable. In tl1is connection the superior 
value of the highly ozonized and terebinthinizecl atmosphere of the pin_e
groves cannot be too strongly emphasized. It is especia lly serviceable m 
cases in which the laryngeal or bronchial element is marketl. 

There is also a class of stay-at-homes made up chiefly of the tubcrcu· 
1uus poor. Easily accessible sanitaria. should be provided for these by 
the larger cities, and 1 if practicable, choice should be made of a well
sheltere<l locality in the woodland. Such sanita.ria would combine the 
supreme adv:.inta.gcs of a uniform tempera.lure and a purified air. Sani
taria for the treatment of pulmonary tuberculosis among the better c] a~ses 
are also needed. The Saranac Sanitarium and Falkenstein, near Frank
furt-on.the~i)fain , and GOrbersdorf, are excellent examples, and their 
reports show encouraging results. Bowditch 2 has obtttined favorable 
results from the trea.tment of 51 cases of incipient pulmonarv tuberculosis 
in the sanitarium at Sharon, near Boston. Attention to e"'very hygienic 
detail was also given . The sanitaria should take the form of cottages 
and pa.vilions, a.n<l should be officered by an intelligent physician . Sola
ria, i_n connection. w~th city hospitals for advanced cases, would, I nm 
certam, yield gra.nfymg results. 

H ome sa.nita.ria can be rca.dily improvise<l by stocking living apart-
1 L<X cit., p. 313. 1 B oston Medical and Surgical Journal, July 12, 1894. 
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ments, preferably those having a southern exposure, with growing plants. 
The l>cneficial influences arising from the presence of the latter are 
ascribable to two functions-the generation of ozone, and transpiration.' 
Such a pleasant retreat furnishes a uniform degree of moiRture in the air, 
and is especially a<lapte<l to the winter season. During the midsummer 
months the patient should live out of doors or in the balmy air of a 
neighboring forest. Home sanitaria are to be thought of when the 
expense of a sojourn at a resort cannot be afforded. 

(2) Feeding.-The diet should be both nutritious and gcncrnus. Too 
close attention cannot be bestowed upon the feeding aod upon the condi
tion of the gastro-intestinal tract. Above all, when the remedies pre
scribed interfere in the sl ightest degree with the function of the stomach 
they must be stopped. Such disturbances most frequently arise from the 
use of syrupy cough-mixtures, cod-li\·er oil, large doses of creasote, and 
less frequently from the prolonged use of bitter tonics. 

Such easily assimilable albuminous articles as milk, eggs, and the 
lighter forms of meat, together with fats, should be ta.ken freely. The 
hydrocarbons are urgently needed, but they must be taken with care 
lest they derange the digestive function. 'rhe appetite is often poor or 
even lost in the early stage. When this is the case the patient should 
keep in the open air or try a brief change of air by going, if it be possi
ble, to the seaside. It is, however, generally needful to resort to system
atic feeding, giving a small quantity of nourishment, such as milk, meat
juice, egg-white, and the like, at stated intervals. The French method 
of forced feeding deserves a trial if there be absolute loathing for food. 
It consists of first washing out the stomach with cold water, and then in
troducing the following mixture thrice daily: 1 liter of milk, an egg, 
and 100 grams of VCI',~ finely powdered meat. As a rule, the patient 
cannot be induced to swallow this, a.nd it then must be poured through a 
stomach-tube. If begun sufficiently early, the method gives truly bril
liant results. When the temperature is aborn 100° F. (37. 7° C.) the pa
tient should be kept at rest. In a minority of the cases the appetite is 
ordinarily keen, often as a. result of change of air, and usually pursues 
a relatively favorable course. rrhe following combination will be found 
useful in assisting the appetite: 

R. Sodii bicarb., 3iss (6.0); 
'Tr. nucis ,·omic::e, f.~iiss (10.0); 
Glycerini, f.;ss (15.0); 
Inf. cascarillm, q. s. ad f;5iv (120.0). 

Sig. 3ij (8.0) t. i. d., in water, fifteen minutes before mealtime. 

Other simple bitters and mineral acids may be tried, and there are 
many cases in which the judicious use of stimuhLnts, particularly wines 
and ma.It liquors, ai<ls the appetite and digestion materially. The chief 
indications for the exhibition of alcohol are-loss of appetite, feeble di
gestion, and weak, rapid action of the heart. Occasionally they will 
tend to aggravate these indications, rather than relieve them, a.nd in this 
event they should be promptly discontinued. Brandy or whiskey in the 
form of milk-punch may be given freely in the advanced stage, and more 

1 Loc. cit., p. 168. 
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especially during the morning hours '~hen the tcmpera.~ure is ~ubnorma l. 
L avage has helped some of my cases 1mmcnscly, somet11nes curmg a com
plicating gastritis. 

(3) Special Remedies.-'l'hese increase the bodily resistance by irn
provrng the ch ief nutritive proce$ses, but do not directly affect the tuber
culous lesions; among them cod-liver oi l occupies first place. I t is use
ful in a. certain proportion of the cases, in which it seems to have more 
than a mere food-value. I t is, however, exceed ingly difficult to estimate 
the therapeutic importance of the oi l while other measures-dietetic, hy
gien ic, etc.-a.re being brought to bear. It sometimes causes further im
pairment of the appetite and digestion or sets up intestinal disturbances, 
an<l uncicr these circumstances its effects are harmful ; on the other hand, 
wh en wrll borne it mny be very properly employed. The commencing dose 
shou ld be small (:;:j-4.0, once or twice daily, to be increased iLfter a time 
to :;:ij-8.0, two or three times daily). It should be taken about meal-time, 
but whether before or a.fter may be left to the dictation of experience in 
individmtl cases. In most instances it is best tolerated after meals. When 
the pure oil is not well borne, it may be given in combination with an 
alkali (lime, soda, etc.). Some patients prefer to take it in connection 
with stimulants, but this should be advised against as long as it can be 
administered in other ways. S hould the oi l be found to disagree after it 
has been used for a. considerable length of time, it shoulcl be temporarily 
discoutinued. This often happens <luring the summer months. As a sub
stitute for cod-Ii ver oi l, good cream, preferably Devonshire, may be tried 
(3ij to .~ss-8.0 to 16.0, three times daily), and if taken regularly cream 
sometimes g ives excellent results. 

The li,1}/JOj)lwsphites are especially serv iceable in a certain proportion 
of tlic cases, though .there is some difference of opinion in respect to th_eir 
therapeutic worth. 1 am in the habit of em ployi ng tl10m in cases in which 
the oi l is not tolerated antl in which there is a feebleness of intestinal 
digc:;tion. Tlie commencing dose should be 1 dram (-l.O), increased to 2 
(8.0) if it is well borne. 

A1-.'J"enic is warmly ach•ocated for its general influc.nce on this disease, 
but clinical experience has taught us that it is useful in some cases ancl not 
in others. 'l'h c dose should be small , in order tlutt it may be gi,·cu for a 
Jong period of time without in terruption. and it matters lit.t ie what form 
is employed .. Ja~obi speaks highly of arsenic, as well as of digitalis, in 
tuberculo~is m ch1ldrcn. 

The mhient <l an acute disease may arre::.t and cure a tuberculous pro
cess. Thus, the ~.vmptoms and signs of adnrnccd tubcrculos iii ha\'C 1fo:ap
pe:u·e<l after an attack of Yinilent small-pox and acute rheumatism (Harris 
and Beales). 1 lysteria al,::o exercises an ameliorating effect upon pu lmon
ary tubcreulosiF-. according to the observations of Gibotteau, 1 who mh·ises 
aga im~t treatment of' the former d isease in tuberculous persons . 

(-1 ) Treatment of Leading Symptoms.-Ccrtain symptoms demand at
tention: (If) Congh.-This is often q uite annoying, sometimes interfering 
with sleep, ca.ting, and digestion, and even inducing vom it ing; but it is 
to be remembered that cough is an essential feature of the disease, and cloes 
not claim attention unless it in terfores with t l1 e above-nnmed functions. 
The specia.l ca.use or causes of the cough ing should be determined before any 

1 '1'/1ePractitio11er,October,189-1. 
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attempt is made to treat it. It may be attributable lo cata.rrhal initation 
of the upper air-passages or throat, when it is best treated by topical 
applications, which may be made with the applicator, or in the form of 
sprays and inhalations. 'l1he following substances may be in ha.led: com
pound tincture of benzoin, combined with paregoric or carbolic acid; cre
asote, alcohol, an<l chloroform, in equal parts. :For local applications by 
means of the spray sedatives and narcotics should be preferred, and a. 
solution of cocain is sometimes most efficient. 'fhe cause may be found 
in pleurisy or pleuritic adhesions, and for this condition counter-irri
tants, as iodin, sinapisms, etc., may be used. Plcuritic coughs often <le
ma.nd codein or even morphin in moderate-sized doses. rrhe cough is in 
most instances occasioned by the tuberculous bronchitis, and to a lesser 
extent by the vomicre. Cough-mixtures are usually prescribed to meet 
these indications, but as usually formulated they arc a.pt to disorder the 
digestive function, a.ucl in so far as they have this effect they arc positively 
ha.nnful. Since the- relief obtained from their use is due to the sedatives 
and narcotics which they contain, syrups should be omitted from the com
position. I ha,ve come to rely upon crcasote by inhalation as the remedy 
par excellent'e for tuberculous bronchitis, and combine it with spirits of 
chloroform and alcohol. rro meet the same indication, and particularly 
when expectoration is copious, preparations ofterebene, terpin hydrate, a.nd 
tar may be resorted to: and when the cough becomes sufficiently <listress-

~:~r~0 tb:~:n~~! ~~1~~~~r:)1~:~,t~ee~!~:~r~:~1?a~~;·~.*i~t~;~~:tt~0r ~t~~~~ 
morphin is allowable, since 1t is at this time that constant coughing or 
severe paroxysms of cough, if not restrained, lead to utter exhaustion. 
Stimul:int expectorants may be needful, and when tLis is the case am
monium carbona,te in the infusion of wild-cherry bark is perhaps most 
efficacious an<l least apt to disorder the digestion : a few <lrops of the 
deodori_zed tincture of opium or spi rits of chloroform may be added. 

(b) Pever.-Creasote has found a new field of usefulness in the treat
ment of the fever of tuberculosis. In my experience, at all events, 
the cases in which it has been used, as above indicn.tefl, have shown a 
greatly diminished febrile movement. Cold or tepid spongings of the 
body at intenr;ils of one, two, or three hours, according to the intensity 
of the fever, should be tried. Internal antipyretics are rarely advisable, 
since during the period of high temperature the cardiac action is much 
enfeeble.d; but if urgently called for, the fo llowing IDU)' be employed: 
acetanihd (dose gr. ij-iij-0.129-0.194), phenacetin (gr. iij-v-0.19+-
0.324). rrhese arc to be administered about two hours before the com
mencement of the daily rise in temperature, and repeated every three or 
four hours if necessary. Other antipyretics worthy of trial are the min
eral acids and zinc oxicl, but not quinin, which Las utterly failed in my 
bands. Keeping the patient at rest when the temperature is above 
101° F. (38.3° C.) is good practice, though he should be wheeled into 
the fresh air for as long a time as possible during the day. 

(e) Tile Niglit-sweats.-Among remedies that control the sweats wost 
successfu lly may be mentioned-atropin (gr. rh-ifo-0.0005-0.001); 
zinc oxid (gr. ij-v-0.120-324); sulphuric or gallic acid; muscarin 

b~~~).vjs~~:9~n~ ~il P:;;u~~0~a~~!u~i~~{l~ot~'I1".~,'.~ \~~~~;:or0i,~~~: 
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donna is very effective, but my own best results have been derived 
from the use of atropin (gr. m-n-o.0005-0.0007) in combination 
with agaricin (t-0.008). 

(d) .Dysplwyi<t may be a troublesome symptom, especially from in
volvement of the larynx, and it is best met by local applications of a 
sol~tion of cocaiu in glycerin and water (gr. x to 5j-0.6-!8 to 32.0), 
thrice daily before weals. In advanced cases I h:»•e resorted to hypo
dermic injections of morphin (gr. {-0.008) before meal-time. 

(e) Gastro-inte;tinal .Distw·bances.-In nearly all cases of phthisis 
dyspeptic symptoms and diarrhea. come on sooner or later, and for tbis 
gastric disorder nothing is so impor tant as a proper regulation of the 
diet. Perha.ps the medical treatment of the gastric symptoms Las been 
dealt with at sufJicicnt length, sarn t hat of vomiti ng, which may come 
on after meals and constitute a distress ing concomitan t. Those reme
dies giving the best results may be adduced as fo llo\\:S : cerium oxalate 
(gr. v-viij-0.324-0.518), in capsules before meals; calomel and soda 
in fractional doses; hyclrocyanic acid (mij-iij-0.133-0.199); and 
chipped ice with brandy sprinkled ornr it, taken at short intcrva.ls, but 
especially shortly before meal-time. 

(!) .Diardiea.-Thc most important factor in the treatment of this 
symptom is a properly restricted dietary. The medical mensurcs that 
ha\·e been and are employed are \'ery numerous, but it will be sufficient 
to mention only the most useful, which may be used singly or com
bined in various wa.ys : bismuth (in large doses), acetate of lead, opium, 
thymol, sa.lol, benzo-naphtol, naphthalin, etc. To the foregoing may 
be added two formul:u: 

IJ.. Bismuthi salicylat., 
P ulv. ipecac. et opii, 

M. ct ft. capsules No. xxiv. 
Sig. Two e\'ery four hours. 

.'lj (4.0); 
3SS (2.0). 

The following acid diarrhea-m ixture is excellent i each dose con
taining-

IJ>. Acid. acetici dil., 
i\Iorphinro acetat., 
Plumbi acctat., 

m.x (0.666); 
gr. i (0.008); 
gr. j-ij (0.0648-0.1296). 

Complications when they arise must be dealt with according to 
accepted therapeutic principles. 

SYPHILIS. 

De:finition.-A chronic infectious disease, due either to inoculation 
or direct con.ta.ct with. a specific v.irus. It may either be (1) acquired 
or (2) congemtal, ond is characterized by three stages, each of which 
presents special clinical symptoms and pathologic lesions. The con
genital form of the disease is transmitted at the time of procreation 
either by the sperm virile or by the ovum. 
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General Pathology.-(a) Primary Lesion or Chancre.-'l'b is ap
pears at the site of inoculation, and is charncterize<l by infiltration of 
the connective tissue chiefly with round cells, and al,.o by larger epi
thelioiU and giant cel ls. This is followetl by a shallow ulcer of the size 
of a split pea or larger, of which the ba.se is ttuite hard, the sclerosis 
being due partly to cellular infiltration and partly to a marked thick
ening of the intima of the small arteries (acute ob litera.tive artc riti s). 
Adjacent lymphadenitis, more or less marke<l 1 is constantly present, 
and, rarely, all the peripheral lymph-glands in the body are swollen. 

(b) Secondary Lesions.-Condylomata are the most common. Th eir 
favorite sites arc the points at which the mucous membrane and tLe 
~kin a.re continuous (mouth. anus, etc.); their contour is more or less 
rounded or oval; their surfa.ce readi ly abraded and usually ulcerated; 
and their size varies from a pin's head to an inch or more in diam
eter. Like the I Iunterian chancre, their periphery is more or less 
indurated. Secondary lesions also include skin-eruptions and ocular 
intlammations, etc., but these can only be refoned to under later 
symptomatology. 

(c) Tertiary Lesions.-These are circumscribed inflammatory prod
ucts (gummata) appearing in the connective tissue, bones, periosteum 
(''nodes"). skin. muscles, brain, Ji,·er, lungs, kidneys, heart, testes, etc. 
The gum ma.ta, though usually sharply circumscribed, may take the form 
of diffuse infiltrations of the affected parts, and va.ry greatly in size
from a pin's point to a hen's egg. Usually firm, they may be soft, and, 
particularly on mucous membranes, tend to disintegrate, forming ulcers. 
'!'heir color is grayish, and on section they show a. caseous semi-opaque 
center, with a fibrous and more or less translucent periphery. 'l'hey 
may occur singly or in groups. 

:Microscopic.:ally, the gummata consist of small round cells. The 
mass thus formed may either be absorbed or persist without change for 
a considerab le period; but in most instances coagulati on-necrosis occurs 
in the center, due to local anemia, and there is a co nversion of the per
ipheral zone into fibrous tissue. The gummata arc enveloped in grauu
lations and connective tissue, which contracts, forming cicatrices that 
often contain calcareous masses on their interior. The lesions of certain 
structures (skin, mucous membranes, bones. :tnU cartilages) often lead to 
extensive destructive ulceration and sloughing, and these ulcers as they 
heal also form typical cicatrices. · 

General Etiology.-Bacteriology.-Lustgarten in 188-1 described 
the bacillus of syphilis, which closely simulates that of tuberculosis and 
the smegma bacillus. It occurs in rod-shaped or curved forms with 
sligl.itly enlarged ends. and is from 3 to 5p. long. From the smegma 

~;r~l\~s ,;f t~8 ~lii~t~~ft~i~~la~~~ ~;r~~h~~a:~~~-~~~fs/: !~~~~c::;;Y!1si~~:,~~~ 
pathogenic potency is still very doubtful. Inoculation experiments upon 
lower animals are not possible, since man alone is susceptible. 

Predisposing Ca.uses.-Since acquired syphilis originates only by in
oculation, it is obvious that a break in the cutaneous or mucous surfaces 
is essential to infection, such as a slight abrasion, fissure, or laceration, 
etc., particularly of the genital mucosre. Other surfacc8 may also be 
the seat of infection, as the lips, hands, etc. 
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Rusccptibilit.v to the virus is universal, and no age is exempt. He
infcction is exceedingly rare, but does occu r ; J. William White, how
ever, states that we have easy access to more than one hum.Ired pub
lished cases of the reinfection of syphi lis. 

Modes of Infection.-(1) In a great proportion of the ca~es syphi lis 
is transferred b,v illicit sexual intercourse, there being, however, other 
modes of transmission. 

(:2) Aecidental Jnoculalion.-Thi s is not uncommon. (a) Most fre
quently it is accomplished through the pernicious custom of indiscrim
iua.tc kissing (lip-chan cre), and I have personal kno" lc<lge of not less 
than 8 insti~nccs in which infection has occurred through hLbial contact. 
Downie reports 4 cn.ses that occurred in children. 

(b) 1l1he site of inoculation mriy also be the mouth and tonsils, the 
virus being conveyed during the low prnc:ticcs of 80Xlt:t l perverts. The 
wet-nurse may infect the mouths of suckling babes, or, vice cenH1.. the 
infant may infect the nipple of the nurse. 

(c) 'l 1be obstetric finger may become infected, rind Osler mentions one 
such instance of infection of the back of the hand. Tl1ree instances of 
the sort have come under my own obsenation, and Fournier gives the 
details of 40 cases of primary syphi litic infection of the hand. 1n 30 
of these the malady was acf]uired in medical practice (4 obstetricia ns, 
20 general practitioners, 3 students, and 3 midwives). The remaining 
cases were attributable to contact and biting. 

(d) Humanized vaccine Yirus may transmit the disease, but this is a 
rare occurrence (vide Vaccination, p. 230). 

(e) Accidental infection has, though very rarely, ta.ken place in a 
variet)' of other ways-e. ,g. handling foul rags from the hospital ward, 
by bed-clothing, drinking-cups, the pipe, and cigar. 

Kraft-Ebing found that out of a totality of 3..155 cases treated at the 
University of Ch rist iana during twenty-five years ( from 1867 to 189..1), 
15-fu- per cent. were of extra-genital origin. Th e seat of the les ion 
was upon the lips in 51 per cent., in the throat in 20 per cent. , and upon 
the mai;nmary gland in 20 per cent. 

(3) H ereditary Tranamission.-Paternal transmission (through the 
semen) is much more common than is maternal, the period of greatest 
danger being immediately after the father bas become infected or dur
ing the time of the secondary manifestations. The first-born, if the 
father be syph iliti c, is apt to show well-marked l e~ions. Appropriate 
treatment of a syphilitic parent lessens the danger of transmission very 
materially, howcrer, and in such instances there is little tendency to 
transmission shown after the third year. On the other hand, a syphi
litic father imy beget healthy offspr ing. Syphilitic children arc also 
common to infC'eted women. In the majority of instances of hereditary 
transmission, however, both parents are syphi litic, and under these cir
cumstances the liabi lity to infect the offspring is much a ugmented. A 
wo.ma.n who has become infected after conception may bear a syph ilitic 
cbtl<l; though the la.ttcr may, on the other h:tncl, escape infect ion, and 
parti cularly if the mother has been actively treated. 

Allusion may here be made to Collcs's l a~v-that a woman who bears 
a syphilitic chi ld enjoys, owing to a sort of protective vaccination with 
the specific virus, perfect immunity, and this in the absence of al1 signs 
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of the affection. Coutts 1 does not believe that a mother may absorb 
from a syphilit ic fetus an antitoxin of syphilis which may render her 
practically immune to the disease. 

Clinical History of Acquired Syphilis.-(a) Primary Stage.
The typical initial lesion (chancre) appears about three weeks after in
fection, and is followed soon by swelling and induration of the nearest 
lymphatic glands. The primary sore begins as a. red pa.pule, which 
rapidly reaches its maximum, and then undergoes a central necrosis 
with the formation of a small ulcer. The a<ljacent structures become 
hard or cartilage-like-a chancteristic to which the lesion owes its 
name of " hard chancre." Secondar.v suppu ration, either of' the pri
mar.v sore or of the lymph-glands in the vicinity, may take place. A 
small chancre may often escape detection, especially if it be situated 
inside the mcatus. When situated upon a mucous membrane it is 
always a cliancrous erosion, which mity be so mild and of such brief ex
istence as to come and go without the knowledge of its bmuer. Par
ticularly is this the case in the female. 'l 1he general symptoms are neg
ati\•e in this stage. 

(b) Secondary Sta.ge.-'rhis is announced about six weeks after the 
appearance of the infecting chancre by moderate fever (101°-10-1° F . 
-38.3°--I0° C.), accompanied by languor, he:ufachc 1 bone-pains, im
paired digestion, and a slight degree of prostration. The patient, as a 
general rule, shows signs of anemia (syphilitic cachexia), and angina, 
with hyperemia of the fauces and hard palate, now appears. 'rhere 
may be minute elevated white patches upon the pharynx; the tonsils 
may enlarge, and on both shallow ulcers presenting a gray ish sharply
definecl border appear. They neither excite pain nor spread. 

There is also an eruption, which is at first usually roseolar and widely 
distributed, coming out abunchntly upon the truuk (especially the chest), 
buttocks, thigh~, and forehead. Another early eruption is the papular. 
'l1he pa.pules are small, ha.rd, and do not ulcera.te, while their favorite 
sea.ts are the scalp, chest, and dorsum of the tongue. 'l1hc distribution 
of these early syphi lids is symmetric; their outlines are rounded; their 
color like tha.t of a slice of raw ham(" coppery"); and, as a rule, they 
excite neither pa.in nor itching. 

Other and later-appearing eruptions may be Sfjlutmous, i 1esiculo-pap
ular, pustzdar, and tubercular. These show a. tendency to bunch in 
certain areas, and hence are less diffuse than the afore-mentioned erup
tions. Several sub-varieties. however, may appear r.:;imultaneously. 

The visible mucous membranes (angles of the mouth 1 tongue, gums, 
pharynx, vulva, rngina, penis, and around the anus) and the skin may 
show p:tinf'ul condylomata or ulcers, and especially is this the case in 
the mouth, where they often stubbornly resist treatment. Hecunences 
at varying and ever-decreasing intervals are common. 

Other frequent symptomatic conditions arise <luring this secondary 
period, such as iritis, ln.ryngitis (frequently), cboroiditis, retinitis, epi
didymitis (more rarely), and alopecia. 'l'he hairs of the eyelids and 
eyebrows may fall off and the fin ger-nai ls become brittle. 

'rhe secondary symptoms last from two to three months (the usual 
duration) to a year or more, a.ad are followed by a. period of apparent 

11 'Hunterian Lectures,"Lanut,1896, No.3789. 
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good health lasting for an exceedingly varia,ble interval (from a few 
months to many years) before the tertiary stage sets in. During the 
secondary stage the symptoms ma.y be severe, mild, or even ab!'ient. rrhe 

~~;~~·i~~ ~ie a~~~~~t:~~~, ~t~?!phoi~isth~e~:;Jj~i~~nbo:~el o~~fe a~~ i;!~~t:~1} 
of the vital functions on the other. 1This fa.ct explains why a. single 
organ or system, as the brain and cor<l, is attacked iu one instance and 

some other organ or system in another, and the effect of traumatism in 
determining the topography ofperiosteal "nodes" is a good example. 

(c) Tertiary Stage.-As I have already stated, the secondary period 

is generally followed by a variable interval of freedom from symptoms, 
but to this rule there are numerous exceptions, and among not uncom

mon occurrences may be witnessed the appearance of tertiary symptoms 
during the secondary stage. Belonging to the third stage are certain 
skin-eruptions, especially the characteristic rupia, which first appears 
in the form of pustules that break and form ulcers thn.t are covered with 
dry, laminated crusts" like an oyster-shell." To this stage also belongs 

psol'iasis, especially of the hands and feet. Pustules (1ubera1<lal') which 
· do not scale OYer also appear. 1l 1hese eruptions involve the true skin 1 

and in healing leave scars, but, unlike the secondary cutaneous lesions, 
they are neither infectious nor contagious, are not, as a rule, symmetric, 
and are more liable to be attended by itching. True gummattL may 
develop in the skin and subcutaneous tissue, and these break down and 
form kidney-shaped ulcers which tend to spread in a serpiginous man

ner. On healing(<~ process that is accomplished with difficulty), scars 
result. Gummata may occur in the mucous membranes, and pass 
through the stages of ulceration and cicatrization . When situated in 
the larynx or trachea. their healing is attended with narrowing of the 
organ, and when in the lower bowel or the 1·ectum dysentcric symptoms, 
followed by actual stenosis, may result. 

In the muscles gummata. occur and form small hard tumors. They 
may a.lso cause periostitis and death of the bones, especially of the nose, 
pah.te, and s_kull; "nodes" arc thus formed, which are situated chiefly 
upon the tibia and the skull in larger or smaller numbers, and also, 

though 1.ess frequent~y. upon other bones. These are exceedingly pain
ful, part1cula.rly at mght, and arc very tender under the pressing finger. 
'They may be true gumnrnta, but more often, if not absorbed, they either 
become ossified or undergo fibroid cLange, while in rarer cases they 
suppurate. Chronic enlargement of the lymphatics and of the testicle, 
with little tendency to suppuration, may be noticed. 'L1he pregnant 
female is apt to abort or miscarry, either a8 the result of the action of 
the syphilitic virus upon the o'vum or of the presence of gummatous 
growths in the placenta. 

Gummata also occur in the internal organs (visceral syphilis), and of 
the l"tter I shall speak presently, taking up separately some of the 
various organs and systems of the body. Amyloid degeneration is 
frequently caused h)' the acquired form, particuhrly syphilis of the 
rectum m women, but ''cry rarely by the congenital. 

Malignant Syphilis.-By this term is meant a virulent and a fatal 

form. of the malady, which is fortui;iatcly rare .. The various stages 
mamfest themselves early, and especially the tertiary, as on the forty-
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fifth <lay in a case of )fauriac. The course is rapid anrl the condition 
resists all forms of treatment. Roussel narrates a case in which death 
occurred about one year after the commencement of the disease. 

Clinical Symptoms of Congenital Syphilis.-Tbcse may, 

~~~"c\:~·~;·:.11' tec~~~i:~~~J1y "~i~~ ~~~~:c~~r~::f~ti~~~~~i~:~li~~·~ f ~:·~s~~~c~! 
birth . Un the other ha.ncl, in the vast majority of instances they appear 
between the first an<l fourth months of life (hifra) . The symptoms of 
inherited syphilis ma.y be grouped according to the time of appcamncc: 

(1) In t he New-born.-There is a lack of physical development. 
The babe may be greatly ema.ciated1 it has snuffles. a.nd singultus occa
sionally sets in soon after birth. Skin-eruptions a.re rare, except peni
phiguH neonatorwu, which appears as bulkc on the palms an<l soles; 
among exceptional cuta,neous phenomena arc gummata, around the raclio
ca.rpal articulations, palmar psoriasis, and a. fleeting roscola. Ulcers 
and fissures (rltagadl'S) may be noticed around the outlets of the body 
(mouth, anus, etc.); the osseous system ma.y show hypcrostoses of the 
long bones; and the liver and spleen a.re enlarged. Com by reports 8 
cases of pseudo-paralysis due to syphilis in the new-born. 

(2) Early Post-natal Symptoms.-~Iost subjects of syphilis heredi
taria arc born plump a.nd without ta.int. Romiceano 2 gi\•es the results 
of his observations of 723 cases of infantile syphilis in which the dis
ease o,ppearcd chiefly between the first and fifth months, and only 27 
times in all after the sixth month. Rogers's statistics shovdhat among 
2-19 cases, 217 showed symptoms before the encl of the third month. 
The first symptom is generally coryza (syphilitic rhinitis), which is be
trayed by a.. scro-purulent or bloody discharge and a peculiar form of 
obstructed breathing (snuffles), render ing nursing difficult. The coryza 
may in some cases be preceded by singultus lasting ten or twenty days 
(Carini), a.nd ulcers may form in the nose, leading to necrosis of the 
bones and producing at last a sunken a.nd deformed nose which is high ly 
significant. The coryza may extend to the middle car and ca.use otitis 
media, with deafness and otorrhea as the chief symptoms. The skull 
may approach the natiform in shape, and the signs of diaphyso-epiphys
eal inflammation develop. 

The tztlrtneous symptoms appear early. The skin has a tawny hue, 
and an erythema.tous eruption of the nates antl genitals is frequently 
seen; this is patchy, with well-define<l margins, and has the character
istic coppery color. In the same localities papules may appear, while 
pcmphigus mo,y attack the palms and soles. Syphilitic onychia may be 
present, and the lips and angles of the mouth often show fissures that 
are of real diagnostic worth. Other symptoms are ulcerations of the 
skin and mucous surfaces, falling of the hair, an<l a moderate glandular 
eulargement. 

Enlargement o.f the spleen is a frequent characteristic symptom, and 
"'White says that the enlargement of the organ when " painless, subacute, 
persistent, often preceding the eruptions, shoul<l be included in the list 
of significant symptoms." 

Swelling of the liver may also be present, but is of little diagnostic 
import. Syphilitic infants occasionall.v manifest a hemorrhagic tendency. 

1 "'ill.i prenatal syphilis we are not concerned. 2 La Progres mCdicale, Pnris. 



332 INFEC110US DISEASES. 

At birth bleeding from the umbilicus may occur; later, into the sub
cutaneous tissue and from the mucous membranes (gastro-intcstinal, 
vaginal, nasal, etc.). As pointed out by Osler, these cases must not 
be confounded with Winckel's disease-an acute infectious bcmoglobinuria 
of the new-born. 

Among nervous symptoms, restlessness, sleeplessness, and a harsh, 
shrill cry which may be almost constant for clays together and due most 
probably to darting pains, are the chief. Anemia and other evidences 
of syphi litic cachcxia soon supervene. 

(3) Late Symptoms.-Thc symptoms of syphilis bcrcditaria tarda 
may be arranged in groups (Fournier) : 

(1) 'L'lwse indicated by the General Appearancc.-'l'berc is a retarded 
general development, as shown by the sma.11 stature, undeveloped muscles, 
the graceful form, and infantile appearance at ages varying from four to 
twelrc or more ,vears. The skin has an earthen tint, and the hair may 
be scanty an<l late in its appearance on the face and genitals. 

(2) Skin-cicatrices.-Cutaneous scars, particularly if multip1e and 
extending o,·cr a circumscribed area, arc important diagnostic signs. 
'Their form is usually round or serpiginous, and their chief location the 
mouth, nose, soft palate. and lumbo-gluteal regions. 

(3) Lesions of tl1e Skeleton .-The natiform skull," with rt trrtnsverse 
enlargement, lateral bulgings, and the flattening in the middle," is 
almost pathognornonic. Asymmetric and hydrocepbalic skulls arc also 
to be con!Siclercd, in BHtny cases, as signs of hereditary syphilis, as is a 
sunken and deformed nose. ~1he thickened, u sabre-shaped" tibia1 clue 
to gummatous periostitis, is capital evidence of the disease1 while the 
chicken-breasted thorax is significant. 

(-l) The testicles show an arrest in development (infanti le testicles). 
This is a sclerotic atrophy. 

(5) Hutchinson's t1·iad, under which title come (et) the Hutchinson 
teeth; (b) car-conditions; and (c) affections of the eye. 

(a) Tlte Hutchinson Teeth.-The teeth may be late in a.ppcaring, and 
the clenta.I arch may be malformed, the teeth presenting various irregu
larities in form and condition (rlcntal dystrophy). 

The incisors, especia1ly the superior median of the second dentition, 
are notched. and show a thinness of the free edge, an atrophy of the 
summit, and crescent-shaped erosions. The latter are truly pathogno-

mo(~) ~:~~;;11~:~~ions.~Otorrhea, s~conda:~ to uaso-pharyngeaJ catarrh1 

has already been ment1onecl, and, Ill add1tton, at or about the time of 
puberty au incurable form of deafness may dm,elop speedily, without 
the presence of pathologic lesions to explain the same. 

(<) Affections of the Eye.-These are interstitial keratitis and iritis, 
affecting both eyes successively. 
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VISCERAL SYPHILIS. 

Syphilis of the Brain and Cord.-Pathology.-The most characteristic 
and not infrequent lesions are the syphilitic new-growths. ~Phei r size 
varies from that of a bean to that of a chestnut, an<l they present irreg
ular contours. They arc usually situated either in the cerebra l hemi
spheres or on the pons, and rather superficially, connecting directly or 
indirectly with the <lura or pia mater. They may uot infrequently orig
inate in the clunt ma.tor. In gumma.ta of a\·erage siic a. cut-sect ion 
shows caseation in spots which are connected itud surrounded by firm, 
translucent, gray or reddish-gray, fibrous tissue; andi aceording to 
Gowers, the more irregular surfaces and the irregular cascation serve as 
important distinctions from tuberculous tumors. Wh en, as is usual, the 
gumma.ta. touch the membranes, meningitis-subacute or chronic, with 
murh th ickening-is combined. 

As I have said1 the condition may begin as a gumma.tous meningitis, 
while in fewer instances it may start as a, gummatous arteritis. On the 
other hand, a gumma may secondarily involve a. blood-vessel for a con
siderable distance, weakening its walls, with resultiug rupture and intra
crnnial hemorrhage; or it may bring about cerebral thrombosis with 
seconda.ry softening. 

J listologically " the cerebral gum ma. differs from other similar bodies 
chiefly in the presence of very large spider-like cells contain ing an exag
gemted nucleus and a granular protoplasm which extends into the multi
ple, branching, rigid prolongations" (Wood). The arteries, part icularly 
those of the base, may show syphilitic sclerosis: this renders them thick, 
harcl 1 opaque-whitish, until th~ ir lumen is well-nigh ob literated. 

Gummatous growths may attack the cord. In a case recently reported 
by Osler a new-growth occupied the cord opposite the root of the third 
cenical nerve, "and there were gummata in the ca.uda equina." The 
other gross cLangcs found in connection with cerebral gummata and their 
seconcl1uy lesions (softening, collateral inflammatiou, etc.) are also ob
sen·ed in syphilis of the cord. 

Etiology.-Cerebral syphi lis is usually a late (tertiary) manifcstation
appearing from one to thirty years after primary infection. In some 
recently recorded cases by Lydston and others nervous lesions became 
evident during the secondary stage of syphilis, even as early as three 
months after initial infection. It oftenest develops in cases in which 
the secondary symptoms have been slight, and may occur in those in 
which both primary and secondary manifestations have been entirely 
overlooked. Inherited syphi lis affects the nervous system less frequently 
than does the acquired form, but cerebral gumnrnta have been noted at 
all periods from the time of birth until after puberty. 

Symptomatology.-Imbeeility and idior:y may be due to inherited 
syphi lis, but they are probably too often attributed to this cause. The 
other features snnulate those of the acquired form. 

'l'lw Bymptoms of the acquired form, are with few exceptions referable 
to three affections: (a) epilepsy, (6) brain-tumor, and (c) paralysis. 

(a) Epilepsy coming on after the twenty-fifth year is usually due to 
the ravages of syphilis, and a careful search for traces of scars and 
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bone-lesions, etc. should be instituted. The appearance of the disease 
may be preceded by psychic disturbance, hea<lacbc, dizziness, and loss 
of memory. Hysteric manifestations may also be presented, being 
probably provoked by the specific lesions. On tbe other hand, a pro
tracted torpor which may last for a few clays or as many weeks may 
develop. ln one of my own cases periods of marked mental excite
ment, that persisted for three or four days, a.lternated with periods of 
a lmo::.t complete insensibi lity of about equal duration. 

cus~id ~1~~~~~i1:t~~~i: 1;~~Jf: ~t: ~~~~~T{~~n ~0e~v~u~1Di/~~~~:s~r '~!~le b!y~t 
ilitic nature of the cerebral growth cannot be determined with any 
degree of certainty except in the presence of a clear history of syph ilis 
-congenital or acqu ired- and the characteristic symptoms or traces of 
the primary, secondary, or tertiary lesions. In such cases the diagnosis 
is almost undoubted. 

It must be remembered that the secondaries are either sometimes 
absent or go unnoticed, and if the patient has bad a primary sore, the 
presence of the characteristic symptoms of brain-tumor (headache. optic 
neuritis. convulsions1 etc.) make the existence of specific nen'e-lesions 
highly probable. The chancre may also be oYerlookccl or denied, and 
it is in such insta.nces as the la.tter that the occurrence of convulsions 
in persons over thirty should excite suspicion, and lead to a trial of the 
antisyphilitic treatment for further confirmation. 

(c)Paralysis .-'l'his may take the form of hemiplegia (due to cerebral 
hemorrhage or tumor) or of general paralysis (dementia paralytica). 
'l1he relation that these affections bear to syphilis will be indicated in 
its appropriate place in this work in the description of Nervous Dis
eases. rl'he fact ma.y here be pointed out that syphilis m::ty induce pre
cisely the same cha,nges met with in general paralysis of the insane. 

The history of syphilitic infection, together with symptoms of an 
atypical type of spina.l tumor, points to gwnma of the cord. Syphilitic 
myelitis usually develops within five years after infection, and may pm·
sue an acute or subacute course, though oftener it takes the form of 
chronic myelitis. The latter attacks b.Y prcfcrrnce the Jumbo-dorsal 
section of the cord-a fact corroborated by the character of the symp
toms. ~l'hf' clinical features, howe,·er, are not distincti\•cly syphilitic; 
neither does the effect of treatment in the slow sclerotic form acld fresh 
light as to the specific nature of the trouble, since the process is unin
fluenced by the most vigorous antisyphilitic measures. When the eti
ologic influcuce of syphilis can be shown, especially in the absence of 
other causes, the diagnosis of syphilitic myelitis rests upon more certain 
ground. Acute syphilitic myelitis gi,·cs an unfavorable prognosis. ~I1he 
relation between syphilis and spinal meningitis, primary spastic para
plegia, and locomotor ataxia will be more fully dwelt upon under the 
latter affections. 

SYPHILIS OF THE L IVER. 

In my experience th? liver, with compara.tive frequency , bears the 
stress of v isceral syphilis. 

P a tho logy.-'l'he lesions may be thus classified: (a) DiJruse Syph
ilit ic Hepatitis.-ri'his is met with chiefly in congenital cases. though I 
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hare seen a.n instance in an adult who died of cerebral hemorrhage, 
the occurrence of which in adult life has been questioned by some. 
The Ji,·cr is uniformly enlarged, firm, and resists the cutting knife. Its 
color is gra.y ish-ye1low. 

The microscope shows a marked increase in the connective ti!'lsue nnd 
a cell-infiltration throughout. From intense, focal cell ular infiltration 
miliary gum ma.ta may result; these undergo contraction, diminishing 
somewhat the size and altering the shape of the organ. 

(b) Gummata.-These may be seen in congenital cases (chiefly the 
miliary gummata.). As seen in the adult, hepatic gumrnata are dissem
inated nodules, with the usual central, cheesy mass sunounded by a. zone 
of grayish fibrous tissue and varying in size from a hazelnut to an a.pplc. 
They form separate tumors, whose fiworitc seat is the com·ex surface of 
the organ. especially near to the suspensory ligament. They are usu
ally tertiary lesions, and do not appear until a number of years (two, 
three. or four) after infection. 'These so-called syphilomata. in the a<l
vnnced stage contract, and the liver wi ll be found smal ler than the nor
mal. Deep furrows, due to contracting fibrous bands traverse the 
organ in different directions and divide it into lobes of various dimen
sions. Gummata frequently undergo fibroid change, but more rarely 
the.r soften and liquefy (Wilks). On the other band, before contraction 
occurs the liYer is increased in size and the gummata form protuberances 
on its surface. 

(c) Gummat ous Arteritis.-Briefly, this may affect both the portal 
vein and hepatic artery, though syphilitic enditrteritis is situated chiefly 
in the smaller branches of the latter. 

(d) Peri.hepatitis.-llere Glisson's cap~ule is thickened, owing to aug
mentation of its connective-tissue elements. F rom. the latter there clip 
into the hepa.tic tissue cicatricial bands, particularly along the portal 
canals, which may change somewhat the shape of the organ. Section shows 
admirably the pale scar-like tissue(vide Diseases of the L i,·er). 

Clinical H is t ory.-The affection may exist without symptoms. 
In the congenital form, however, we barn signs of hepatic enlargement, 
with icterus, the ::;plcen being likewise large and firm, as a rule. The 
history and associated lesions are neccssar.\· to a certain diagnosis . 

In the adult syphili~ of the liver docs not usually attract attention 
until the gummat:t interfere with the portal circula.tion. As they un
dergo contraction they tent! to occlude some of the portal branches, or 
they may. on account of their situation, exert pressure upon the vcna 
porta itself'. In either event the evidences (ascites and splenic enlarge
ment) of portal obstruction wil1 develop as in alcoholic cirrhosis. The 
gastro-intestinal symptoms common to the latter d isorder are also pres
ent. and obstructive jaundice may supervene, though it is, comp:wa
th·ely speaking, rare. Pain, usually localized to some particular spot 
over the right bypochondrium, is sometimes complained of, and may _be 

qui~~~~::~:' ~~~:ir~~~:~.·~r~ei~~~e e~:.:;f~!~~:,a ~.t7i!s a;:a~r~~l~er;l~~~~ 
1arged, flattened, irregular protuberances may be detected by the pal
pating fingers. At a more advanced period ascites may interfere with 
palpation, and in such cases an aspiration of the fluid will enable one 
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to feel the syphilomata. Finally, in the stage of contraction the results 
of palpation a.re obviously negative. 

'rhere is a group of cases in which the clinical picture is that of 
advanced a.myloid disease of the viscera. 'The li ver and spleen are 
enlarged, the urine is increased in amount and contains albumin and 
tube-casts, an<l finally dropsy super venes. H ere secondary amyloid 
degeneration has occurred. 

Diagnosis.-This rests upon the etiology, the presence of scars in 
the throat or on the skin-surface, bone-lef'ions (especially irregularities 
of the t ibial smfaces), or other evidences of' the ravages of the disease. 
and upon moclcrntcly good general health. Th e causal factors of ordi
nary cirrhosis, alcohol, etc., must be carefully excluded. The most im
portant symptoms ttre the hemispheric prominences (sometimes sepa
rate) on the surface of the li ver, anrl the localized pain. 

The grouping of symptoms in this disease bears a close resemblance 
to those of cancer of the organ, but there are points of dissimilarity 
which I have contrasted in the subj oined table: 

S\'Pll ll.I S Of-' TflE ].iJYER. 

Hi~tory of ht>reclity or of infection . 

Occurs congenitally, or, if acquired, at 
an.v age. 

Oftl'n accompanied by :!ymptoms of ter
tiary syphili$-alopecia, rupia, syph
ilitic iritis. etc. 

Jaundice and asc itcs are common, espe
cially the latter. Xocnchexia. 

' l'l~~ .. ~~~~~'.1 :l~:~ 1f~~W1~;i~~~,d~~u~n1~~~~~: 
bilicn.ted. 

Recovery tn :~y follow, or the affection 
may Inst fo r years. 

CAN"CER. 

Ili ~tory of heredity or of prim3ry 

x~:~rw!~;ll!enitnl. l':;unll~· occur" 3fter 
the np:eof forty. 

Often preceded by the primnr~· growth 
in pylorus, uterus, mammary gland, 
etc. 

Jaundice and ascitcs are rare. ~larked 
each ex in 

Often the maririn reveals the presence of 
umbilicated nodules. 

Always fatal. Durution usually from a. 
few months to a, year. 

'L'he course and the rPsults of antisyph ilitic treatment are of value 
from a, diagnostic view-po int . rrhe course is slow and often in terrupted 
temporarily by improvement1 if not arrest of the di:;casc, whil e appro
priate treatmc 11 t sometimes leads to recovery, with a complete disappear
ance of the tumor-mt1ss, as occurred in two cases of my own. 

S YPHILIS OF THE ALIMENTARY T RACT. 

'l'hc 1cl'ions in the mouth have been for the most part considered. 
[n the tongue gummata. often de,·elop. A decidedly fil'Snl'cd appear:rnce 
of the organ trnd whitish scar-like patches upon the surface ma.y be ob
served in syphi lis, but have no essentia l conn ection with tha.t discasr. 
Gummafa also appear on the posterior wal l of thP pharynx and lead to 
ulceration. which m~y citt1sc fata_l hemorrhage by erosion of ndjacent 
large blood-vessels {mterna.I carotid. etc.). rrhe walls of the esophagus 
may also be invaded, resulting usually in 8tenosiR. 

'!'be stomach-wa ll s may be infiltrated, though they are rarely ulcer· 
ate<l ; syphilitic ulcers. however, may appear in the intestines, an<l the 
condi tion may lead to perforation antl peritonitis. 
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Gummatous injillralion of the rectum is a somewhat frequent, severe, 
and clinically important affection. It is much more common in women 
than in men, taking pl:tcc in the "submucosa. n,bove the internal sphinc
ter." It has fre11uently caused a fatal result in persons who failed to 
show post-mortem specific lesions in other viscera, and hence it is to be 
classed as one of the ravages. The result of the gummatous infiltration 
is the production of a. funnel-shaped stcnosis of the rectum which 
narrows from below upward. Above the stcnosis, and directly depend
ent upon it, there is dilatation of the rectum and the descending colon. 
Herc may also be found ulcers-some specific, and others the result of 
mechanical pressure exerted by the fecal accumulations. 

Symptoms.-The clinical features arc for the most part those of a 
gradually induced stcnosis of the rectum. At first there may be hem
orrhages, suggesting internal hemorrhoids. The action of the bowels is 
irregular, and is followc<l shortly by a tendency to dysenteric diarrhea, 
with pains. tenesmus, and scanty stools containing mucus and pus. 
Prolapse of the rectal mucosa may occur, and, owing to the presence of 
small hemorrhoids, the true nature of the case mav be overlooked. 
'l'he disease is most distressing, anrl leads slowly and gradually to ex
treme emaciation and a~thcni;1. Death may be due to the latter or to 
some complication (perforative peritonitis, etc.). 

Diagnosis.-This may be aided by a clear history of associated 
i;:_rpbilitic symptoms or of specific lesions, including amyloid degenera
tion. A sure demon~tration can only be made by rectal examination. 
'rhe examining finger feels the sharp edge of the cicatricial ring. Cancer 
of the rectum can readily be eliminated on account of the absence in 
syphilis of the "crater-like" ulcer. 

SYPHILIS OF THE LUNGS. 

While undoubtrd cases occur, syphilis of the lungs is rare indeed . 
Pathology.-'l'hc cases arc pathologically divisible into four forms: 

(a) Gummy tumors; (b) Interstitial pneumonia; («)Brown induration; 
(d) Fetal pneumonia. 

(a) Gummy Tumors.-'fhese appear as yellowish-white scattered 
nodules, varying in size from a cherry-pit to a hen's egg. rrheir centers 
are dry and caseous-looking, and their peripheral zones fibrous. 'They 
arc relatively thicker set near to the root of the lungs. Cicatricial 
bands may be seen connecting not only the S:Cparate nodules, but stretch
ing outward to the thickened pleura. Such growths may undergo soft
ening and ulceration, thus forming a cavity that rarely attains to large 
measurements; or, on the other hand, in favorable cases the fibroid 
changes and cicatriza.tion may lead to recovery. 

A primary lesion is atrophy of the alveolar walls, with hyaline de
generation of tho capillaries (Councilman). Broncho-pncumonia (not 
di,tinctively syphilitic) may be associated. 

(b) Interstitial Pneumonia..-This is a. fibrous infiltration, showing a 
predilection for the right lung. Its chief scat is the root of the lung, 
whence it extends along the bronchi :rnd veRsels, and usually involves a. 
part of one or more lobes. Occasionally its starting-point is tl1c pleura, 
from w~!ch the process advances along lines corresponding to the inter-
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lobuln.r tissue. Bronchiectasis may be noticed. Gummata may also be 
associated, or may have been present and been practically oLlitcrate<l 
during the process of cicatrization. I have seen an instant'e in which 
the merest vestige of gummatous material remained. 

(r) Brown indura.tion, simulating exactl~' that which is seen in asso
ciation with orgunic valvular diseases, may be observed, but it may ham 
no necessary connc>ction with syphilis. 

(cl) Fetal Pneumonia ( Virc/ww's White llepalization).-'l'his is pecu
liar to the m•w-born, in which miliary gummata first occur, followed by 
hepatization of large zones or an entire lung. The chief changes are 
an infiltration of the alveolar walls, while the air-cells are filled with 
desquama.ted epithel ium ; on section the tissue presents a grayish-white 
appearance. 

Symptoms.-From what bas just been stated it is clear that a 
certain limited number of cases present symptoms and signs that simu
late ordinary ulcerative phthisis, but do not show bacilli in the sputum, 
and hence lrn.ve no connection with genuine phtbisis. There is another 
group of cases in wliich the picture presented to view is almost identical 
with that of fibroid induration though usually giving a distinctly syph
ilitic hif:.tory. I am not prepared to say that there is an acute syphilitic 
broncho-pneumonia. analogous to acute pneumonic phthisis, though I 
fail to sec any reason why malignant syphilis may not attack the lung 
and take that form. The symptoms may he too few and too mild to 
afford ground for suspicion. 

Diagnosis.-If a suspected case is treated early and accurately, the 
result ma.v serve to corroborate the diagnosis, which is at first far from 
being final. 

BroncltiectasiR, dependent upon syphi liti c peribroncbitis or intersti
tial pneumonia, cannot be discrimi1mted from other forms of that disease 
except there be a. clear history of infection, and unless associated scars 
or active syphi liti c lesions coexist. Pulmonco·y tuberculosi.'l cannot be 
distinguished from pulmonary syphilis without a carefu l microscopic 
examination of the sputum. Moreover, it must not be forgotten that 
luctics often develop ulcerative phthisis, and hence these affections are 
often combined. 

SYPHILIS OF THE SPLEEN. 

Patltolo.9icallJ1, syphilis of the spleen is to be classed with the general 
a.denopathy of the disease. According to the statistics of RCc (relating 
to hereditary syphilis) and of Avanzini and Schuchter (relating to ac
<1uired syphilis), in about 25 per cent. of the cases of secondary syphilis 
h,\'pertrophy of the Hplcen may be noted. This augmentation begins 
from two to four weeks after the appearance of the chancre, and gradu
all_v increase~, persisting throughout the secondary period; it is not, 
however, observed during the tertiary stage. It is often accompanied 
by localized pain-syphilitic pleurodynia (Besnier) . 

SYPHILIS OF THE CIRCULATORY SYSTEM. 

The Heart.-Tbe patholoµ:ic divisions a.rc-(fl) Gumrnata, which 
attack chiefly the walls of the left ventricle. 'l'hey arc usually encysted. 
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(l1) A Pibro-sclerotii: lliyocarditis.-Tbe process begins in the peri
vasculttr tissue n.nd proceeds from the vessel walhs outward piracck). 
It is diffuse, as a. rule, and leads to narrowing of the lumin:~ of the cor
onary arteries an<l their branches or to aneurysmal bulgings, but the 
pathologic effects of these lesions are seldom det.ected clinically. Sud
den death may occur. 

(c) Syphilitic Endocarditis.-'l'he changes arc of the fibro-sclerotic 
variety, and not of the more acute verrucose or warty type. The symp
toms to which the lesion gives rise are depicted under Organic Valvular 
Disease. 

SYPHILIS OF THE ARTERIES. 

Two forms are recognized: (a) Oblite1·ating Endai·teritis.-IIere the 
syphilitic product consists chiefly of proliferated subcndothelial tissue, 
which encroaches more and more upon the lumen of the vessel-a fact 
to which the disease owes its name. This so-call ed " llcubner 's degen
eration " is not peculiar to syphilis, but, as Osler says, 11 if, however, 
there arc gummata in other parts, or if there be gummatous pcriarter
itis in adjacent vessels, the process may be regarded as syphilitic." 

(b) Gummatous Periarteritis.- Tbis results in larger or smaller nod
ules or ovoid masses that may encircle the artery. Among common 
seats are the cerebral and coronary ,·essels, the growth starting in the 
adYcntitia and proceeding outward. According to the views of syphi l
ographcrs of the present day, it is to be classed with the ravages of the 
disease, and hC'nce is not due to the syphilitic virus. 

~ypLilis of the arteries has an important etiologic bearing upon 
atberoma and aneurysm (vide Diseases of the Arteries). 

SYPHILIS OF THE K IDNEYS. 

Renal syph ilis belongs chiefly to the tertiary stage, though it may 
appear in the secondary. 

Pathology.-(a) Amyloid degeneration is a common renal lesion. 
(b) Granulai· atrophy (Jaccoud). 
(c) Gnmmrt. 

Symptoms.-Except in the case of a.myloid degeneration the con
ditions are impossible of correct diagnoSis. Wagner describes a special 
form which he calls acule s_ypltililir 9lomentlo-nepl1ritis. Clinically, it 
is characterized chiefly by hematuria, and ends ra.pidly with uremia. 

SYPHILIS OF THE JOINTS. 

The following division of the affection is made by Ilutchinson of 
London: 

(1) 811novitis nppears during the secondary stage, but soon clears 
away under appropria.te treatment, leaving no traces behind. 

(2) Pen·s!Jnovial 9u.mmata. 
(3) Arthritis, <lue to osseous nodes or gummata in the neighborhood 

of the joints. 
(4) 'l'rue CIL>"onic Syliouitis. - Tbis is the most common form of syph

ilitic arthritis. 
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(5) Sypltilitic cliondro-artliritis (Virchow). 
'..L1he last four forms belong to the tertiary lesions. 
Symptoms.-At the outset it is to be borne in mind that a. joint

atfection that docs not yield to specific treatment is not necessarily 
non-syphilitic. 

Perisynovial gnmma attacks most frequently the tissues around the 
knee-joint; it is very chronic in its course aml is more commonly seen 
in women than in men. 

Arthritis due to osseous nodes bas a special diagnostic feature in the 
severn nocturnal pains. The fourth form of syphilitic arthritis (true 
chronic) is the most common among the types due to acquired syphilis, 
while the symmetric synovitis of the knees occurring a.bout puberty is 
perhaps peculiar to the congenital cases. Tbe latter is apt to follow in
terstitial keratitis, and fortunately clears up rapidly under treatment. 

SYPHILIS OF THE TESTICLES. 

The lesions are of two forms: (a) Gummata.-Tbese produce hard, 
usually nodular, swellings, either single or multiple, and of moderate size, 
that occupy the substance of the testicle and sometimes the cpi<li<lymis. 

(b) Interstitial Orcltitis.-'rhis is a fibro-sclerotic change that leads 
to slow, gradual atrophy. Though bihLteral, it is usually more marked 
on one side than the other. 

Diagnosis.-In ~ummatous orchitis the swelling of the testicle is 
painless, usually nodular, and feels much like a scirrbous growth. 
Rarely it ulcerates, forming a fungous testicle. 'l'he frequency of syph
ilitic involvement of the organ forms a leading factor in the diagnosis. 

In tubetau.lous disease the history and associated lesions differ from 
those of syphilitic orchitis, ancl the epiclidymis is generally affected. 
Atrophied testicles may be due to congenital syphi lis. In such in
stances typical scars, eye-affections, and the characteristic physiognomy 
are usually to be noted. Hyclrocele may owe its origin to the same 
cause. Atrophy of the testes may leacl to impotency and steril ity. Such 
instances are not to be mistaken for the results of metastasis in mumps. 

General Diagnosis of Syphilis.-Perhaps sufficient bas been 
said regarding the importance of obtaining a correct statement with 
reference to the primary infection. On failure to find evidence of a 
genital chancre, an examination for extragenital primary sores must be 
instituted, and the latter will be found to be by no means rare, e\'en 
among children . The presence of a scar may betray the previous ex
istence of a chancre in cases in which infection is denied or overlooked 
by the patient. 

The secondaries are rarely puzzling, especially when the previous 
history is complete. ~'here may be complicating eruptions. In Bulk
ley1s records of 300 cases, 23 well-recognized affections of the skin were 
associated with syphilis. In this connection two facts need to be em
phasized: first, that a syphil itic eruption, either macular or papular, 
may rarely cause troublesome itching; and second, that a patient with 
a syphilitic eruption may experience itching due to another cause
namely, eczema or scabies. 
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Inlierited syphilis may be diagnosticatcd on the appearance in a child 
under five months of snuftlcs and the characteristic skin-eruptions. 
Syphilis hereditaria tarda may be recognized from a retrospective view 
or from the presence of acti\·e lesions add symptoms, or from both of 
these factors. 

'l1lrn recognition of the tertiary manifestations of acquired syphilis 
embraces these points: 1. The consideration of the fact that obscure 
cases in general and atypical symptom-groups are often due to the syph
ilitic taint. 2. Direct information or proof, as the result of careful 
inquiry, to show that the primary and secondary stages (either one or 
otber1 or both) have transpired. 3. The C\'idcnce presented by the 
patient and to be obtained by the careful objecti\·e examination of the 
eyes (for iritic adhesion, etc.), throat and skin (for scars), bones (for 
necrosis and nodes), and the testes. -±. Certain symptoms are signif
icant, such as nocturnal pains, paralysis of the single cranial nenes, 
double deafness without otorrbca, etc. 5. The therapeutic test may aid 
in doubtful cases. 

'l1he presence of scars constitutes a most important factor in making 
a retrospective diagnosis. Recent scars are pigmented. and exhibit a. 
slow, progressi\•e clearing up, until, from four to eight years after in
fection. they are wholly decolorized. On the other hand, as pointed 
out by Hyde, eczcmato-varicose scars remnin stationary. These scars 
are apt to be found on the scalp and on the anterior surfaces of the legs. 
They may be single or multiple, and may exhibit certain defined shapes 
(semilunar, dumb-hell, etc.). 

General Differential Diagnosis.-Numerous affections and conditions
local and general-are liable to he confounded with syphilis. )Jere 
allusion to some of these common errors of diagnosis can be made here, 
while others must be omitted altogether: 

(a) The primm·y sore of the lip has been mistaken repeatedly for 
cancer. The history and symptoms of syphilis, together with the ther
apeutic test, must clear up the doubt. 

(b) Certain skin-emptions (lichen, psoriasis, papu1ar eczema, etc.) 
may be mistaken for the eruption of secondary syph ilis. J. V. Shoe
maker 1 details the differential diagnosis in a recent article, which the 
reader who desires full information may consult. 

(c) Care must be exercised lest the specific eruptive fevers, especially 
the papular stage of small-pox, be mistaken for secondary syphilis. 

(d) The syphilitic arthritis which may develop at the onset of the 
second stage must be discriminated from rliemnatie arthritis-an easy 
task if only the attention be drawn to the primary lesion and the cha
racteristic secondaries in cases of the former ,Jiseasc. 

(e) Syphilis in the tertiary stage may simulate cltronia gout or rlieu
rnatism, and unless there is definite e\·idence of syphilis on the one hand, 
or typical rheumatic symptoms and history on the other, the diagnosis 
may remain indefinitely uncertain. The therapeutic test may aid. 

(.f) Pei·iosteal nodes, like those occurring in syphilis, may follow 
vaccination, small-pox, t.vphuf; anrl typhoid fevers . Here the history 
and associated phenomena. furnish reliable data to effect a discrimi
nation. 

1 MedicalBulletin, Nov., 1893. 
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(.q) Oai·einoma of the tonsil bas often been diagnosed, and the tonsils 
have been excised when really the scat of a syphilitic lesion. 

Treatment.-(n) Prophylaxis.-'l'o prevent the transmission of 
hereditary syphilis infected persons should not marry within three years 
after the appearance of the primary sore. "ilianiage should al1'o be 
prevented when the patients ba.ve not been subjected to a thorough ancl 
prolonged treatment" (Porter). If at the end of the third year the 
patient presents a mucous pa.tch, he must wait one year longer, and in 
the meanwhile be actively treated. A fresh outbreak of symptoms in a 
luctic patient demands immediate and active treatment. 

Should a healthy mother bear a syph il it ic child, she must not be 
allowed to suckle it. This precaution, though apparently contra ry to 
the principle laid down in Colles's law, is not superfluous, since the 
mother might be infected by any oozing fissures or condylomata. upon 
the lips or in the mouth of the chi ld if erosions of her nipple were to 
occur. Wet-nurses should not be employed for syphil itic children, but 
may be for non-syphilitic, emu when the mother is affected. If syphilis 
appear in the mother during pregnancy, anti luetic treatment should be 
begun and persisted in even after apparent recovery. After the birth 
of the child, in such instances the course of treatment should be con
t inued, if the cLild be nursed by the mother, with a view to medicating 
the milk. 

As has already been stated, the most frequent mode of infection is 
irregular and illicit sexual congress, and it follows that absolute moral 
purity would go further toward the pre\•ention of this widespread mal:tdy 
than any sanitary code or legal restrictions. Physicians cannot too 
strongly advocate continence. Should prostitution be regulated and 
controlled by the state? Experience has shown that but a slight con
trol is exercised over the spread of syphilis in countries where system
atic regulation of prostitution is attempted by the state. I am of opinion 
that the state should ma.inta.in some form of sanitary regulation and con
trol, but, unfortunately, to render th is efficient demands that prostitutes 
shall be officially registered. Such a sanitary supervision should consist 
in the examination of every prostitute at least twice a week, including 
a microscopic examination of the uterine and vaginal secretions, an cl the 
sending of every diseased prostitute to a hospital with a special depart
ment for such cases.1 Palmer suggests that the fema.le offender is usually 
not aware of the existence of a primary sore, while the male is; hence 
the latter should undergo inspection also. Inspection of prostitutes, 
however, unless rigid and careful, is absolutely valueless. Chancres axe 
often concealed from view in the vagina or upon the lateral aspect of the 
os uteri. 'The maintenance of legal brothels, however, is not here rec
ommcnded1 either from a moral or hygienic standpoint. 

(b) Medicinal Treatment of Hereditary Syphilis.-For syphilis of the 
new-born, mercury, either in the form of calomel (gr. Tir-0.0064, t . i.d.) 
or gray powder (gr. t-0.0324, t. i. d.), is to be employed. 'l'bese babies 
must be hand-fed . The issue is almost unexceptionally bad. 

When the first symptoms appear at t he second or third month the 
above method of treatment is generally successful. Among the poorer 
classes no objection is made to mercurial iuunctions, and these are often 

1 The Berlin Commission on the Preiv:ntion of Syphilis, Dec. 1, 1892. 
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preferable. 'fhe ointment may be rubbed into the arm-pit~, thighs, or 
si des of the abdomen, which should be covered with a llanncl roller. 
'l'hc hygienic details must be attended to, antl cspeciall_y must the parts 
be kept clean, and the mouth washed after nur:5inµ: with a 3 per cent. 
solution of boric acid. Syphilis hereclitaria tanla is best treated by the 
u~e of potassium or sodium iodid. To the iodi<l nrny be added mercuric 
chlorid in suitable doses, though tbe latter may, as poi nted out by Hob
erts, often disagree. In addition to the specific thcl'llpy, tonic measures 
are usually inclicatccl, and when employed are of the hi~hcst service. 

(r·) Treatment of Acquired Syphilis.-1-'hcre is a i:ipecifi c plan of treat
ment which should be commenced as soon as the appearance of the sec
ondaries has set the diagnosis of the given case at rc~t . Thi s is the use 
of mercury, :ind rarely of potassium iodid also. The instnnccs in which 
the latter alone is to be administered are among the rarest occu rrences 
in medical practice. F ournier 's '~chronic intermittent treatment" of 
syphilis-which consists in continuous medication for two or t hrnc years 
with mercury and iodin alternately-is warmly advocated by some syph
ilographers, but the conti nuous mode is, in the opinion of most specialists, 
of greater advantage to the patient. "G nless mercury disagree or the 
pati ent is exceedingly susceptible to its phys iologic effects, I use it per
sistently during the secondaries, and later at intervals until the end of 
two years. It is a protracted course, and a protracted course only, of 
th e specific trea tm ent that suffices if we woul<l obviate the dread ravages 
that otherwise arc so apt to appear. I usually employ the protiodid (gr. 

!ioo02~~to0o~~:'t~~;:eti~~;~ <l~;{.), ~I~tc1~\1~~0~1~e~~::!~d~~i1i~ 
powder: given in pill form, combined with Dover 's powder (<ici. gr. j-
0.0648), this pill to be taken from four to s ix times daily . I can spenk 
from considerable personal experience as to the efficacy of this method. 
A well-known mixture, freely prescribed in many dispensaries, contains 
mercuric ch1orid and potass ium iodid in combination . 

Inunctions of mercurial ointment (3ss-2.0, night and morning) pro
duce excellent results, and it is advisable in cases in which the syphilicls 
yield unsatisfactorily to internal dosage to suspend the latter at inter
vals of s ix or eight weeks and give a course of inunctions. S urely, 
they often hasten the disappearance of the more obstinate late second
aries, i;;uch as psoriasis (palmar), gloss itis, etc. White advances the 
view that in the later stages, with the invohemcnt of the deeper tissues, 
the combi ned use of inunctions over the affected region with potassium 
iodid internally often seems to have distinct advantages as compared 
with the administration of the "'mixed treatment" by the mouth . It 
is necessary to omit the inunction once in seven o~· eight da.ys for one 
day, and to take a warm bath to aid in the elimination of the mercury . 

The hypodermic use of mercury in sy philis is to be adopted only when 
,·ery prompt action of this agent is desi red . Revera ! preparations arc 
used, ancl whether these are soluble or insoluble is a. matter of littl e mo
ment. The bichlorid takes first place, tbe <lose being gr. t (0.0162), in 
15 to 20 drops of water, twice a week. Calornel probably holds second 
place (Jose, gr. j-0.0648, in l.S drops of glycerin , twice a week). Among 
other preparations employed are the peptonatc of mercury an<l gray oil. 
All injections must be made deeply into the muscles. The subcutaneous 
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injection of sterilized scrnm from the blood of lambs and calves has been 
succes:-;fully pra.ctiscd by 'fommasoli. The hypodermic medication in 
the mercurial treatment of syphilis is not unattended with dangc>rs and 
accidents, though, fortunately, the latter are rare. 

The method of fmnigation has ga.ined favor, particularly in the treat
ment of syphilis, in institutions on the Continent. Lane recommenfls 
that calomcl (3 iss---6.0) he put in a china bowl about half filled with 
water; a spirit lamp is pla.ced under this, and the patient, "sittin~ 
above it wrapped in a cloak, bas a deposit of mercury settle all over his 
body as the calomel is sublimed ." Ile should remain wrapped in the 
cloak for one hour, take a fumigation once daily, and remain in-doors. 
From ~ix weeks to three months are necessary to effect ;1 cure. 

If during the mcrcuria1 treatment the slightest evidence of salivation 
arise (tender gums, superficial glossitis, feti<l breath, etc.), the adminis
tration of the drug must be interrupted for one week or ten days. The 
teeth should be cleaned thrice daily. Hygiene plays no mean r6le in 
the successful management of syphilis. 'I1he diet must be liberal) though 
green vegetables and fruits are not to be taken; and alcohol and tobacco 
are the two great enemies of the luetic . 

.Auxiliary measures, when the disease is associated with other lesions) 
are import:rnt. If syphi lis occur in a tuberculous subject, it is of great 
value to add the potassium ioclid to the mercurial, and, if active tubercu
lous lesions are present. cod-li ver oil and creasote as well. Anemia and 
debility call for iron and a tonic plan of treatment general ly . Attention 
should be given to the stomach, bowels, kidneys, and other internal 
organs, as well as to the nervous system. 

In women the iodids should be suspended <luring menstruation if 
the flow of blood is excessive, but not the mercury. Rays l\:fauriac: 
"During pregnancy specific treatment is well tolerated, and often re
quires to be pushed to a point a little short of intoxication for the good 
of both the mother and the child, close watch being kept upon the kid
neys, suspending treatment at the first sign of alb1:1min." 

(d) Treatment of Tertiary Syphilis.-For most tertiary manifestations, 
including visceral syphilis, we have a therapeutic specific in potassium 
ioclid. 'l1l1is shoul(l be used alone, the inunctions of mercury being 
added if the iodid fails to produce the desired result. I give the potas
sium iodid in a saturated solution, one minim being equal to f grain of 
the salt. I use gr. x (0.648) t. i. d. at the first dose, and increase the 

~~~:r p;e~~~~~e~Od~~::~e:~c~r~~~j~~t~~ ~:~u~:;ifelt:~~o~!s~o~i~:~c~n i~i~~~ 
In cases showing cerebral symptoms it is to be cautiously used, and it is 
then my custom to combine the iodid with potassium bromid. 

In hepatic syphilis the mercurials are usually combined with iodids 
from the start) and particularly calomel if there be ascites or jaundice. 

In nervous syphilis, especially in the graver forms, I begin with la.rgc 
doses (gr. xx-1.296, three times a day), and augment as above indi
cated. The limit of closes depends upon the effect produced. I have 
often found sodium iodid to agree better with the stomach than the 
llotnssium salt. Most syphilitics tolerate the ioclids to a remarkable de
gree; on the other hand, a few show a marked idiosyncrasy to them. 
Among unpleasant effects are coryza, conjunctivitis with edema of the 
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eyelids, salivation, and certain skin·cruptions (erythcma, urticaria, etc.). 
In this form of syphilis, as in the earlier stages, the specific treatment 
is made much more effective by attention to certain hygienic measures 
-fresh air, appropriate diet, bathing, exercise, and rest. 

LEPROSY. 

(Lepra.) 

Definition.-A chronic, contagious disease, caused by the hacillus 
leprre. It is distinguished by constitutional depression and, pathologi
cally, by tuberculous masses in the muco-cutaneous surfaces, and by 
chan~es in the nerves. 

Historic Note.-In 1889, Morrow stated th:it in India alone 
there were certainly not less than 150,000 lepers) while at present it is 
estimated that there are over 250,000. As in India, so in other regions, 
especially tropical, leprosy is on the increase, and its geographic dis
tribution probably covers more than one-third of the entire surface of 
the globe. It is common in Africa, Brazil, in the East, and in Norway. 
In the Sandwich Islands the disease is of comparatively recent origin. 
and yet of great and increasing prevalence, a leper settlement having 
been established consisting of more than 11,000 cases. Leprosy is not 
unknown in America. and in Mexico it has existed ever since the time 

tou~~t~t~: ~~~:t~owft w~~~~-~ri~:~e:d \~13t~ ~:1~~01~·~~ 7~n~0 J~~g~:p~;\1~: 
Chinese, and into Illinois, Iowa, Wisconsin, and :;\Iinnesota. by Scandi
navian immigrants. It has been imported from the Sa ndwich Islands 
to Salt Lake Oity, and from Normandy to 'l'rncadie on the Gulf of the 
St. Lawrence, where the "disease is limited to two or three counties 
which are settled by French Canadians" (Osler). Sporadic cases have 
been met with in most of the larger American cities. 

Pathology.-'l'he bacilli grow and develop in clusters in the tuber
culous nodules in the skin, residing within the epithelioid cells and leu
kocytes. These so-called lepra-cells are probably derived from the lym
phatic vessels or capillaries, having been transformed by the bacilli. 
Surrounding the granulomatous masses is a layer of connective tissue. 
Tbe bacilli are also found in the lymphatic glands, the spleen, and liver, 
but rarely in the blood. The nodular tumors form projections from the 
skin-surface, and, being poorly supplied with blood-vessels, they soon 
undergo caseation and absorption or are obliterated by dense connective 
tissue, which leads to the condition known as facies leontina. The pus
organism generally exercises an influence in causing suppuration with 
ulceration, which may manifest a marked destructirn tendency. 'The 
changes in the internal organs or in the mucous membrane are identical 
with those above described. 

1Yerve-lesions are induced by the presence of the bacilli within and 
around the nerves. Here they first set up an irritation with hypcres
thesia (neuritis), which leads to atrophy, with degenerative changes and 
the characteristic symptom, anesthesia. 
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Etiology.-Bacteriology.-In 1880, Hansen disco1·crcrl the bacillus 
lepra~, which has since been proved to be tbe special agent of the dis
ease. It strongly rc~emblcs the tubercle baci llus, but di fl~rcntia l stains 
have been suggested by [nna. and others. The British Leprosy Com
mission have shown that the bacillus can be cultivated, but inoculation 
experiments on animals have not as yet succeeded. 

Predisposing Causes.-Every one is susceptible to leprosy, but the 
disease is most frequent between the twentieth an<l fortieth years, and 
is rare in childhood. Sex and latitude have littl e if any influence. 
llercd itary t ransmission probably influ ences about one-fortieth of the in
stances, according to the careful investigation s of ~ambaco. A s pointed 
out by Bidenkap, leprosy is often rare in large cities, even though it is 
quite prevalent in the surrounding rural districts. 

Modes of Infection.-The disease is doubtless transmitted by contact, 
but WidaJ and others, who have studied the disease as it exists in the 
Ilawaiian I sl:rnds, think tht leprosy is contagious only by inoculation. 
'l'he effects of the acciclenta.l inoculation may either show th emselves 
immediately or a. long time may elapse before they are seen. Morrow's 
view, that, like syphilis, leprosy is generally transferr ed by sexual in· 
tercourse, receives abundant support. The possibility of transmission 
by vaccination must be also admitted. 

Clinical History.-Two forms are recognized, the tubercular and 
the anesthetic, while a third or mixed type is described by some authors. 
Neither of the first two, however, runs its entire course without develop· 
ing into a third or mi xed form. 

'l' he incubation is usually long (three to five years-H ausen), but it 
may rarely be a comparatively short period. Vague prodromal symp
toms are present for years, of wh ich the chief are drowsiness, chilliness, 
irregularly recurring attacks of fever, debility, etc. 

(1) Tubercular Form.-Iu the first stage there is a patchy, cutaneous 
erythcma with a slight hy peresthetic elevation of the affected areas. 
'11hese arc oftenest seen on the face or upon the extensor surfaces of the 
arms and knees. They may vanigh after a while and leave the skin pig
mented and anesthetic, and later the pigment may disappear, while white 
spots of corresponding size remain (lepra alba) . 

When the disease progresses loss favorably tuberculous nodules (dusky
r e<l or almost brown in color) develop in a<ldition to anesthesia. 'The 
small ones soon disappear, while the htrge ones are eith er absorbed or 
break down and ulcerate-changes which, as they ad vance together with 
the slow healing process, produce mark ed deformities. 'l 1hc skin is 
greatly thickened and presents a scaly surface, and there is loss of sub
stance in certain parts, while others are enormously enlarged (eye
brows, nostr ils, lips, etc.). Among the many symptoms pointing to in· 
volvement of the mucous membrane are ozena, bo:trseness or even 
aphonia, and the signs of inhalation-pneumonia. To the last.named 
di sease, as well as to ulcers extending deeply into the mucosa of the 
pharyn x and larynx, death may often be ascribed. 'rhe end may thus 
be reached ami<l the evidences of extreme asthcnia, if not as the result 

of t~)'d~~~:~~~~:: ~~r~'.~f~\:i~dv~~i~,;~ythe local sym ptom s point usu-
ally to implication of the nerves. At the onset there are pain and patchy 
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hyperesthesi::i 1 while minute bullre. due to trophic changes. put in an ap
pearance on the arms and legs. The musch•:-; :-upplic1l by the branches 
of the affected nen-e-trunk waste, and the superficial ncnes feel thick
ened aud nodular. Brigh~-red patches of vaso-motor congestion appear 
and soon become anesthcttc, while the macuhc di!-lappcar. Anesthesia. 
may proccc1l without the latter eruption. Dr~1 , yellowish-\\ Lite, scaly 
patches upon the trunk and extremities arc also visible. Early their 
centers alone arc anesthetic, but subsequently the loss of sensation 
spreads gradually until large areas, as well as healthy portions of the 
skin, are invaded, as in a case of Debio's. 

'l'rophic alterntions reach an extreme degree. Bullro of considerable 
size appear, and, bursting, leave perforating or destructive ulcers, usu
ally upon the extremities. As the result of absorption, wasting, and 
necrosis great deformities are produced, such as contr<tctures, exposure 
of the bones, ankylosis, etc. 'l'he hands often take on a. claw-like form, 
and the fingers and toes may disappear (lepra mutilans). 

Diagnosis.- The early diagnosis rests upon the presence of patchy 
erythema. with hyperesthesia, followed by the development of anesthesia, 
with a. disappearance of the macular eruption . Nodular neuritis is 
pathognomonic of anesthetic leprosy. In the allYanced stages of either 
form confusion could scarcely arise. The nodular form of tubercular 
syphilis is distinguished by the distribution of the lesions, the history, 
and the frequent sensory nerve-lesions. Zambaeo and others have 
claimed that syringomyelia and 1liorvan's disease are in most cases but 
forms of leprosy; but this has been disputed by Hoffman, Schlesinger, 
Sahli, and others. Syringomyelia depends on lesions of the central 
nenous system, while leprosy bas its nerrnus lesions in the peripheral 
nerves j and on this basis the two ma.y be differentiated. The first 
symptoms in syringomyelia are localized usually in the upper extrem
ities. In leprosy they are generalized, and more often especially affect 
the lower extremities; also by the latter disease they arc limited often 
to the area supplied by one nerve, and in the former to that supplied 
by one segment of the cord. In leprosy the tactile sense is usually lost, 
in syringomyelia usually not lost, etc. The iudidduality of 1'Iorvan's 
diRease is disputed, and it is not impossible that many cases so diag
nosed have been either leprosy or syringomyelia. 

Prognosis .-Leprosy runs a very chronic course, lasting sometimes 
two, three, or more decades. The prognosis as to the final issue is 
hopeless, but the patient may live in comparative comfort for many 
years before the ravages of the disease cause great mutilation. 

Treatme n t.-IIere may be mentioned the fact that certain diseases 
are supposed to exercise a retarding effect on leprosy (pleurisy, pneu
monia, varioln, phthisis, etc.). Antagonistic inoculation, however, as 
practised by Beaven Rake and others, has been practically negati\•e in 
its effects; and the same is true of the treatment by Koch's tuberculin, 
which has been tried by Arning1 Babes, and others. No specific remedy 
or agent has been found for this disease. Phillippo, however, found 
that gurjun oil was serviceable, ulcers being ra.pid ly cured by its appli
cation, with few exceptions: the oil may also be applied as au ointment 
to the swollen parts. Internally, chaulmoogra. oil has been employed 
by Berge and Phillippo with excellent results, the close being from 1 to 
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2 drams (·1.0-8.0). It is sometimes administered in pearls (each con
taining m.3 to 5 (0.199-0.333), in ascending doses, until the limit of 
to1erance is reached. The symptoms must be met as they arise, and the 
patient placed under the most favor~ble sanitary conditions. Surgical 
interference may become necessary Ill both \'arietics. Segregation of 
lepers has been institute<l in certain localities with encouraging results. 

GLANDERS. 
(Parcy .) 

Definition.-An infectious disease of equine origin, and caused by 
the ba.cillus mn.llei. It is rarely transmitted to ma.n. Two leading forms 
are recognizcd-fn.te ,qlanders, which attacks the nasal cavities, and 
farcy, in which the chief lesions a.re cutaneous. 

Pathology.-The characteristic lesions are new growths (granu· 
lomata, according to Yirchow), which are usually nodular in character, 
though they may be diffuse. These masses soften and form ulcers when 
thev occur on the nasal mucosa, and abscesses when they are situated 
sub.cutaneously. :Microscopica lly, the nodular tumors are composed of 
cells-lymphoid and cpithelioi<l-together with the specific bacillus. 

Etiology.-The morbid changes above described are caused by a 
specific organism, the bacillus mallei, which resembles closely the tuber
cle bacillus, though it is a little thicker as we11 as shorter. It is non
motile. It can be readily grown, and as readily inoculated into horses, 
in which it proJuccs the disease with every characteristic symptom. 
Perhaps the f-limplest method of staining the bacillus mallei "is to treat 
a cover-glass preparation with warm carbol-fuchsin, and then wash it off 
with a 2 per cent. solution of nitric acid." 

Modes of Infection.-The virus is, as a rule, transferred directly from 
the infected animal to man, hence the disease occurs almost iuvaria.bly 
among persons who come in contact with horses (hostlers, coachmen, 
soldiers, horse-dealers, farmers, etc.). Transmission from man to man 
has been observed, but rarely. The medium of conveyance is either the 
pus or the nasal secretions, which may drop upon a wound in the skin 
or mucous membrane, however slight, and be absorbed. l\Iales are infi
nitely more liable than females, owing to differences in occupation. 

Immunity.-'l1he disease is rare in man, most probably bf'cause of 
almost complete na.tura.1 immunity. Singer bas produced artificial im
munity by intravenous injections of sterilized cultures of the glanders 
bacillus. 

Clinical History.-The duration of the incubation period is from 
three to five clays, and rarely longer. Both glanders and farcy may he 
acutr or eltron1'c in their course. 

(1) Acute Glanders.-At first the signs of inflammation rlevelop at the 
point of infection, 1ymphangitis and swelling of the adjacent lymphatic 
glands being associated. :Fever and other evidences of general disturb
ance soon appear, and at the end of two or more days the nasal mucosa 



GLANDERS. 3~9 

becomes implicated, ulcert:1 forming in the manner previously described, 
from which a, fetid muco-purulent (sometimes blood-streaked) discharge 
takes place. No!:'c-bleed is a. very common symptom. l"sually a little 
later a.n eruption comes out on the face, the trunk, and the extremities, 
particularly a.bout the joints. It is papular, quickly becoming pustular, 
and the pustules may dry up while fresh pa.pules arc developing-a cha
racteristic feature . The face, particularly the nose, now swells, and a 
bluish-brown tumor covered with vesicles appears. lmplication of adja
cent mucous membranes-conjunctivre, pharynx, mouth, ctc.-is usual, 
and less frequently the bronchial and gastro-intestinal mucous mem
branes a.re involved. rrhc ulceratin processes may extend until they 
touch the bones, setting up necrosis. 

Diagnosis.-Cascs have been mistaken for vuriola, but the history 
of exposure, mode of onset, the nasal symptoms, and the course of the 
eruption differ from those of the latter disease. In doubtfu l instances 
pure cultures should be made, and iuocubted into the rabbit or guinea
pig. Death of the animal usually occurs within twenty-four hours. 

(2) Chronic Glanders.-A rare disease which presents rather mild but 
vague general symptoms, such as muscular and arthritic pains, fe\·er at 
intervals, asthcnia. and progressive wasting, combined with the local 
features of nasal catarrh, with a muco-purulent discharge containing 
blood. Cough may be present. The diagnosis demands the making of 
pure cultures and of inoculation experiments. 

(3) Acute Farcy.-In this form the virus is i)loculated into the skin, 
which presents the chief symptoms, the nasal condition being in abey
ance or absent. The primary lesion is of an aggravated type, accompanied 
by a. large crop of cutaneous boils an<l abscesses, which often follow the 
lines of the lymphatics. 1'heir favorite seat is in the vicinity of the 
joints. The constitutional symptoms simulate those of acute pyemia. 
'..l.'he diortnosis is reached in the same manner as in preCe(ling forms. 

(4) Chronic Farcy.-Granulomatous tumors, resulting in abscesses, 
constitute the chief clinical peculiarity. rl'he abscesses are situated 
primarily in the subcutaneous tissues, and generally in close proximity 
to the joints. As a rule, they open spontaneously and discharge in
definitely, first a thick, creamy pus, and later (if they do not heal) a 
thin fetid material. 'l'hey sometimes form distinct ulcers, which extend 
in depth until the tendons and even the bones are involved. 

The general symptoms simulate those of chronic glanders, the fever
curve being of the hectic type, particularly toward the close of the at
tack. About this time emaciation and prostration become extreme. 
The duration varies from ten to eighteen months, though death often 
results earlier from some associated disease or constitutional infection . 

The diagnosis cannot be made without a clear history of contact with 
an animal known to he affected with the disPase, or by the experimental 
metbo<l and artificial cultures. One of the products of the bacillus 
mallei is so-called·' rnallein," which bas been used by Nocard and others 
:lS n. din<Tnositic agent in animals. Its injection into horses suffering 
from glr~Hlers is f'ollo.wed b.~ a febr_ile reaction. B?nomt'! 1 .d~cs not con
sider mal lein as a reliable ditlgnostic reagent. Schmdelke IDJCCted more 
than six hundred horses with Forth's mallein, and his results show tbat 

1 Riformamedica, Naples, May 25, 1804. 
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a reaction of 3.5° F. (2° C.) is an almost positive proof of glanders: a 
rise exceeding 1.85° F. (1.5° C.) affords a strong presumption; while a 
rise of 1.25° F. (1° C.) is suspicious.' 

Prognosis.-Acute glanders and acute farcy are almost invariabl.v 
fatal. 'l'he chronic forms, however, and particularly chronic farcy, end 
in recovery, under appropriate treatment, in nearly one-half the cases. 

Treatment.- 'l'he primary lesion should be dealt with surgically, 
and thorough disinfection followed by cauterization is highly recom
mcnclecl. Bayard Holmes advocates the opening of fresh abscesses and 
the scraping out of old ones under an anesthetic. A supporting plan 
of treatment, by generous feeding and judicious stimu lation, is to be 
adopted, and the symptoms are to be met as they appear. 'The product, 
"maJ lein," has been recommended as a specific in this disease, but 
even Bonom6, who reports an instance (occurring in a lad of sixteen 
and a half years) in which recovery followed its use, contends that its 
curative properties have not yet been perfectly demonstrated. 

ACTINOMYCOSIS. 
(

11 Big-jaw," "Lumpy.;jaw,11 elc.) 

D efini tion.-An infectious disease of cattle, less frequently of man, 
caused by the ray-fungus (actinomyces), which grows in the tissues, de
veloping a. mass with secondary chronic inflammation and metastatic 
growth) as well as a pyemic condition, due to a mixed infection with 
pyogeni c organisms. 

Historic Note.-ln 1877, Bollinger gave the first description of 
the ray-fungus, which he had observed in the disease known as "big
jaw" in the ox . It remained, however, fo r Israel of Berl in to discover 
the fungus in m"n . one year later. In 1879, Ponfick showed clearly 
that actinomyeosis m man and cattle was one and the same disease. 
Murphy, who described the first case of actinomycosis hominis in 
America. states that up to January 1, 1891, there bad been reported 
250 cases of the disease in man, while up to the present date more than 
500 cases have been reported. 

P athology.-A macroscopic mass is produced, consisting of a cen
tral fungous mass from which threads of mycelia radiate in all directions, 
producing the ra.y form of growth . Individual growths are of the size 
of a. millet-seed, but their aggregation may result in masses as large as 
an orange. They arc generally yellowish and of tallowy consistence. 
Projections occur from the surface with club-shaped extremities. 

Microsco~ica.lly, the little or single ray-like tumors show straight or 
wavy branchmg filaments (supra). Their development is accompanied 
by the growth of dense adjacent connective tissue. In addition, ab
scesses containing yellow granules in the pus occur, but these a.re sec
ondary. 'l111e usual lesions are not the same as those described as 
occurring in beasts. In man the lesions .are those of chronic pycmia, 
and consist of a. metastatic abscess-forma.t1on. This is probably due to 
mixed infection, pus-organisms being added to the actinomyces. 

1 111e American Year-book of Medicine and Surgery, 1896, p. 1013. 
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Bacte.riology.-The organism of the disease probably belongs to the 
cla<lothr1x variety of fungus, and may be cultirnted, though with diffi
culty. The finer threads may readily be stained with anilin colors. 
'l'he club-shaped projections, however, do not take these stains, so that 
when examining sections Gram's method may be used. Habbits and 
cows have been successfully inoculated with cultures of the actino
myces. 

Modes of Infection.-Infcction generally takes place through the 
mouth, teeth, and pharynx; and much less frequently the gate of en
trance for the virus is the air-passages or the skin. It is general ly 
introduced with the food or drink, and Bostrocm, from a study of 32 
cases, has come to the conclusion that the poison enters the economy by 
means of the inj ected grains of some cereal. It is to be recollected 
that infection cannot occur through a normal mucous membrane or skin, 
but that a wound, however insignificant, is essential. 

Clinical History.-(1) Oral Actinomycosis.-'J'hc patient often com
plains of toothache, dysphagia, and of difficulty in opening the jaw. 
The latter symptom may be owing to induration of adjacent muscles, 
and is a very characteristic sign (Partsch). At the angle of the jaw 
a swelling appears which quickly passes into suppuration; later it opens 
(first externally, then into the mouth) and discharges pus containing 
little yellow masses. If not properly treated, extension of the process 
takes place in a downward direction, and thus in succession the lower 
jaw, the structures of the neck, the esophagus, clavicle, lungs, heart, 
and even the abdominal organs, may become involved. 

'The upper jaw may be the primary seat of infection, and if so the 
base of the skull may be perforated a.nd the disease attack the meninges 
and brain. Bollinger has seen primary actinomycosis of the brain. In 
these instances the extension may take place in the direction of the 
spinal column, sett ing up caries. 

(2) Pulmonary Actinomycosis.-I am satisfied that primary puhnonary 
actinom.v.cosis is comparatively rare, and that oftener the lungs arc in
va<lcd secondarily to actinomycotic disease elsewhere, especiaJ ly in the 
oral cavity. 'l'he disease begins with pain in the side, and more often 
upon the left. due to pleurisy. There are cough and a peculiar (often 
fetid) expectoration, together with general wasting. A microscopic ex
amination of the sputum, if' made with care, reveals the actinomyces 
anrl furnishes a pathognomonic symptom. 

In some instances the symptoms are identical with tbos.c of dissemi
nated tuberculosis (1~rigidi), though generally the disease is unilateral. 
There is irregular fcnr, due chiefly to suppuration. 

The physical signs may be those of chronic bronchitis merely, but 
there arc, in not a few cases, extensive destructive changes of variable 
character (abscess, broncho-pneumonia, etc.) which modify the signs 
accordingly. In primary pulmonary actinomycosis an extension to 
adjacent organs, and also metastatic growths a.ncl abscesses in various 
parts of the body, arc the rule. 

(3) Int.estinal Actinomycosis.-Thc condition may be primary or sec
ondary. 'rl1e organism grows upon the mucosa of the intestine and 
excites a. proliferation of the underlying connective.tissue cells, and the 
formation of submucous nodules. ~I.1he la.tter ulcerate, and perforation 



352 INFECTIOUS DISEASES. 

of the serous coat of the bowel may occur, inducing peritonitis. Pcri
cecal abscesses have been formed in like manner. 

fJ.1he symptoms point to intestinal catarrh, there being some gastric 
disturbance, with irregular and recurring attacks of diarrhea. The 
actinomyces has been detected in the stools. 8econdary metastatic 
growths (rarely) and abscesses may arise in other organs (liver, spleen, 
ovaries, etc.), but it is to be recollected that tbe primary seat of infec
tion may also be the spleen, liver, or other viscerre. 

(-!)Cutaneous actinomycosis rarely occurs. The skin presents chronic 
suppura.ting ulcers which show the presence of the ray.fungus, and the 
condition bears a close resemblance to a lupus patch, as in a. case 
reported by Daricr and Gautier. 

D iagnosis.-This rests solely upon tbe finding of the actinomyces. 
The wooden hardness of the tissues beyond the borders of the ulcers or 
sinuses, the hardness of the neighboring muscles in oral actinomycosis, 
and the yellow granules in the pus are all significant, but merely cor
roborative. To detect the actinomyces, says \\rarrcn, sections ma.y be 
stained in Ziehl's carbol-fuchsiu from fifteen minutes to half an hour, 
and then dccolorir.ed in a 1 per cent. picric-acid solution until the whole 
section has a yellow appearance. Dehydrate and mount. The fungus 
appears as a brilliant red aster, while the surrounding tissues arc yellow. 

Course and Prognosis.-'J'he course is chronic. :\lilcl cases may 
recover in from six to nine months or earlier, the oral form being per
haps the most frworablc. Schlange, after an analysis of 60 cases of 
actinomycosis, concludes that pulmonary actinomycosis may terminate 
in recovery, though ra.rely . Cases in which a pycmic condition develops 
generally reach a fata.1 termination within a comparatively brief period 
of time. Death usually results from amyloid degeneration and wasting. 

Treat ment.-This is mainly surgical. The removal of the parts 
involved a.nd <lisinfoction with acid-subl imate solution are the best meas
ures. KOttnitz records marked success from incision of the abscesses 
followed by cauterization with sol id silver nitrate. Billroth in a. Ca!'le of 
abdominal actinomycosis communicating with the bladder effected a 
cure by the use of fifteen tuberculin injections. Internally, the potas
sium-iodi<l treatment as first recommended by ~rhomasscn in 1885 has 
been attended with success in the hands of many observers. The treat
ment is most efficacious when decided iodism is produced. 

ANTHRAX . 
(Malignant P1tstule; Splenir Pever; lr'"ool-sol"ter's Disease, etc.) 

D efiniti?n.-An acute, infectious disease, caused by a special ba
cillus and clmically accompanied by the development of :.t characteristic 
pustule (boil) and blood-poisoning (external ant/wax). 'l'he disease like
wise affects the gastro-intcstinal tract and the lungs (internal antlu·ax). 
Both forms are derived chiefly from herbivorous animals, it being espe
cially prevalent among sheep and cattle. The existence of anthrax in 
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the rnited States, in Asia, Russia, and parts of Europe has been denied, 
but it occurs rarely. and Bard has described its ravages in California. 

Pathology.-Post-mortem rigidity is marked. The blood is dark 
and thick and coagulates poorly. and in it, particularly in the spleen) 
as well as in the liver, kidney) and lungs, one may find the spores in 
great numbers. 

Besides the local lesions of the skin (i. e. ulceration, gangrene, edem
atous infiltration), and besides the degeneration of the heart, kit.lueys, 
and li\·er that is common to the se,·ere and rapid infectious diseases. the 
especially striking lesion is the constant and great enlargement of' the 
spleen. 'l'his may occasionally attain four times the normal size, and 
rarely it bas ruptured. It is always greatly distended with blood. 

In cases in \\hi ch the intestines are affected the bowel shows hemor
rhagic infiltration and gangrene, and the mesentcric and retroperitoneal 
glands are enlarged and hemorrhagic. 

Etiology.-Bacteriology.-'l'he special agent is the bacillus anthra
cis or its toxin, or both. Gratia and Jonue give as the microscopic 
characteristics of anthrax, as seen in the blood, the following: (1) The 
anthrax bacillus has the form of a roll of' a length varying from 5µ to 
:20µ, and in breadth from 1/.t to 1.5p. It is broken up into short artic
ulations from 1.5µ to 2µ long, placed end to end lik e the sections of a. 
tenia, the ends of each articulation being slightly swollen, giv infr the 
appearance of a. bamboo cane; (2) clear spaces, appearing like a bieon
Ca\•e len~, exist between the ends of tlie articulations, anrl result from 
the slight concavity of these ends; (3) a capsule, often di~tinctly 
marked. surrounds the roll, seem ing to form a protoplasmic ~upport 
for the indh·idual articulations. 'l'h ese threads of anthrax bacilli :stain 
best with LOfHer's blue. '11hey grow readily on rnrious media, (tigar, 
gelatin, potatoes) etc.) into interlacing tbrea<l-likc filaments which dis
tinctly show spore-formation , the threads assuming the appearance 
of strings of beads. '11oxic substances are developed in the cul
hue-media. Remarkable instances are recorded of the prolonged 
\'itality of anthrax spores in dry or moi~t earth and in drinking-, eca-, 
and sewer-water. They resist desiccation, many of the germicides, and 
boiling water C'Yen for :1 few minutes, and facts such as these explain 
why anthrax is stampccl out with such difficulty iu a locality where ouce 
the spores ha\·c de\'Clopcd. 'She latter are not produced within thC' 
body either of the inferior animals or man. Inocubtious are follO\\ed 
by ihe production of the pustule of anthrax. 

'fhe 11irus (spores) ga.ins entrance into the human body through the 
skin (slight wounds, abrasions. or scratches), the intestines (with food), 
or through the lungs (rarely). 'l'he sting of insects (mosq uitoes, flies) 
may also trans.fer the poison to man. Among disposing factors, how
ever, occupation is most inAuential: persons who come into direct con
tact with affected animals (hostlers, butchers, shepherds), and workers 
in factories who handle the hair or hides of such animals, being espe
cially exposed. 

Immunity.-Pasteur 's well-known protective inoculation with attenu
ated virus bas been extensively practised in anthrax localities with ver,Y 
favorable results. H ank in, by means of albumose, which he separated 
from cultures, claimed to have produced immunity against the most 
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virulent anthra.x. Peterman, however, reinvestigated the question of 
immunity by the albumose of anthrax, and found it to be "ithout pro
tective nction, except in the case of cultures on ox-serum, which, wLcn 
injected in large quantities into the veins, conferred immunity, though 
only temporarily. 

Clinical History.-'l'he period of incubation is from one to three 
<lays. Two leading clinical types are distingui:shcd: 

(1) External Anthrax.-(a) J[ulignant Pustule.-At the point of 
infection (the hand, arm, neck, or face, or other exposed part) a small 
papulc fin;t appears, nnd c.lcvclops into a. vesicle of consi<lerable size" ith 
bloolly contents. Tbis vesicle breaks, leaving a ch:mictcri.stic dark
bluish or black scab (anthrax), and encircling the primary vesicle au 
areola. of miliasy vesicles may be noticed. 1l 1hc base of the original ns
icle now becomes swollen and in<lurate<l, and th id brawny edema spreads 
rapidly to the adjacent tissues until au extensi,·e area. is invoh·e<l. 'J'Le 
neighboring lympb-gl~mls may or may not be. inflamed; if so, they arc 
apt to be connected with the pustule by re<l lines corresponding to the 
lymph-vessels an<l veins. 

t::ievere general disturbances accompany the 1ocal disorder in the course 
of a. couple of days1 and comprise fever, decided prostration, sweats, splcnic 
cnla.rgement, and delirium tending toward co1rnt. If recovery occu1\ 
the edematous swelling subsides and the black scab is cast off, sometin~es 

~~~;~~~~ ~0W~~~l~~~~o~1~:·~~~~- th~nca~~e e~~~~e~~1 ~:1~i· ~~tw~e:~~v~~·:bioeut'.;~~ 
and eighth <lays. In t:iuch instances intestina.I symptoms (diarrhea) or 
uervom; phenomena of aggravated type may attend. 

(b) Antlt.ra.c Btlema.-In a. certain proportion of the cases the sys
temic infection is out of proportion to the loc:a.l disturbance, the latter 
c:onsisting of an edema.taus swelling without the presence of an <:'schar. 
The eyelids, lips, tongue, and upper extremities may be the seat of ex
tensive swelling, though there is no change in the color of the skin. 
This is a dangerous condition, and sometimes results in extcnl'\iYe 
gangrene. 

(2) Internal Anthrax.-(a) Intestinal )Iyco•i.,.-In this form certain 
general, indefinite symptoms are the primary f<:'a.turcs, such as headache. 
pains in the limbs, anorexia., languor. ~oon acute gastro-inte .... tinal 
symptoms supervene, ~011wtimcs preceded by a chill. As a rule, vomit
ing oc:curs, followed by abdominal pains an<l diarrhea, and the !'.tools 
often become bloody. I [cmorrhage may also occur from other outlets. 
Oth<:'r symptoms, as dyspnca, marked cyanosis, and restlessne~~, arc 
noted, followed sometimes by stupor, general convulsions, or spasms 
of single muscles or group" of mu1;:.cles. r11here is only moderate fe\'cr, 
bnt the spleen is enlarge<l, aud the pupils may be dilated. Death is 
preceded by collapse. 

lntcre~ting epidemic outbreaks of internal a.nthrax have occuncd, 
clue both to tlrinking-watcr ilcrh·cd from infected wells and also to dis
eased men.t. ~Iuris i er has related the history of an epidemic in "hich 
200 persons fell ill after eating meat from a certain cow. The auirnal 
was quartered by a butcher who h::td pre,·iously slaughtered an ox a.f
flictNI with anthrax, an<l ha.<l not disinfected his iustrumeuts; fou.r 
11"ys :tfter this 25 persons were attacked by the disease. 
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(b) Wool-sorter's Disease.-This occurs among the opcratiYes in fa.c
torics in which imported wool or hair, mostly from H.ussitL and ~outh 
America, is sortetl. and to produce the typical affection the infection 
mu~t be swallowed or inha.le<l in the form of dust. ~ l ixe<l cases, or those 

~'~o0r~~~·~ i~0~~rl~~:~:~: 1e~~~~li~~1~~1:;~~~ ~~~i1~~·~;Ji~12 r~·~cn~~:~~~i~: a::~:f~~~ 
"1th a chill th:it is accompanied by pa.ins in the b:ick and legs, prostration, 
and a sharp rise of tcwpel'ature to 102° or 103° F. (39.-1: 0 U.). The {ru·al 
symptoms ma)· ci1her be chiefly pulmonary or ga:-;tro-intestinal. The 
former cons11:it in ily~pnca, chest-pain~ or feeli ngs of constriction, cough, 
and rarely the physical s.igns of bl'ond1itis; the latter comprise rnmit
in;r and a. diarrhea that il:i followed either quickly or after some days Uy 
colla.p~e. with marked li"idity. £\errnus symptoms, delirium, convul
sions. or coma, are often pl'orn inent. and parti<'ularly when deatl1 is im
minent; Out a fatal ending mas sudden ly take place "hilc the llliml is 
unclouded. The u:-cual course ranges from one to fiye <lays. 

(e) Jla,q-pieker's J)isease (" lladern krankheit '').-This has been 
identified by Eppinger as the same form of disease as ··wool-sorter's 
fi:nthra.x. ·• It occurl'i among the rng-sortcrs in the paper-mills near Graz. 
Infection occurs in the resp iratory tract . The symptoms observed :tre 
hiµh fe\·er, followell by collapse. with depression of tlJC body-heat, pain
ful and paroxysmal cough, cya.nosis. very weak heart, together with the 
signs of plcur itic effusion and consolidation of the lung. Systemic in
fection ma.y ensue. In cases the bacillus of anthrax was isolated. 

Dia gno sis .-The history (occupation, etc.) and the appearanc<' of 
the malignant pustule in external anthrax le::ive little room for doubt . 
'J'he diagnosis. bowenr. should be confirmed by an examination of the 
contents of the pustule for the presence of Ua.cilli, and if found they 
should be cultirnted and inoculated upon the guinea-pig 01· ra.bUit. 

The retognition of internal anthrax is more difficult, Uut the con
dition may be suspettcd if the more char:-ictcristic pulmonary or gastro
int('!itinal s.nnptoms. together with those of systemic intoxication, de
velop in per;.;ons whose occupation entails exposure to infection. In 
the~e doubtful ca:;es the only i-afe course is to show the presence of the 
bacilli in the blood, :ind, unfortunately. this is gencmlly impossiUle tiH 
death is near at hand. 

Prognosis.-In external anthrax occurring in healthy perRons the 
di~ease often pursues a farnrab le course; moreO\'Cr, radical surgical 
mea:-:ures ha,·e decreased the death-rate dcci<leclly. [ntcmal anthrax, 
howen'r, is a deadly affection. ..:\.s r!'gar<ls ";rool-sorter's disease,'' 
Bell, who first recognized the affection, states that those who survive for 
one week usually recover. J lerbi\'orous anirnals arc more suscC'ptiblc 
to anthrax than is man . an<l in them the mortality-rate is relati\'ely 
higher-from 70 to 80 per cent. 

Treatment.-In malignant pustule it has hccn re<·ornmcnde1l to 
destroy the point of infection by caustic or Uy the hot iron. and then 
dust with powdere<l mercuric tbloritl with a view to destroying the 
mass. It seems to me. howe\'cr, thttt, unless the pustule~ he ~mall and 
remain so. remonll by excision should be preferred, and Klein and 
others l1avc reported recoveries after removal of lbe primary focuR of 
infection. In pre,,enting extension of the brawny edema. hypodermic 
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injections, several times daily, of a solution of carbolic acid at points a. 
little distance from the site of the pustule have given the best results. 
1-lallopea.u recommends that in order to prevent exten~ion the neighbor
ing structures be bathed with a 10 per cent. solution o.f carbolic acid 
(first dissolved in alcohol) in oil or glycerin. Ile applies. the same to 
the surface of the anthrax. lnternal1.v, stimulants, antiseptics, and 
nourishing foot.I constitute our chief reliance. 

l n internal anthrax efforts at t reatment avai l nothing. Osler wisely 
recommends act ive purga.t i\'CS with a view to remo\·ing the. infecting 
mater ial, but further than th is the internal treatment differs little from 
tliat employed in the external fo rm. 

HYDROPHOBIA. 
(Rabies.) 

Definit ion.-A spcciflc, infectious disease peculiar to carnivora and 
to a less e.~tent to herbirnra, which may be communicated to man by 
direct inoculation. It is characterized by slight fever, spasm of the 
larynx and pharynx, delirium, a short stage of paralysis, coma, and, in 
the great majority of cases, by death. 

P a thology.-The facics, pharynx, and esophagus may be con
fl'ested, the latter organ being sometimes markedly edematous; pulmon
~ry congestion has aJso been noticed. rrhe mucous membranes ma.r 
show here and there points of hemorrhage, and Fitz has observed blood
extrnvasations into the perirnscular spaces of the brain . Soft thromLi 
may fill the cerebral vessels, especially the veins, while the blood has a 
dark color and its clots la.ck fi rmness. 

The ch ief lesions are found in the medull a .. and particularly in the 
region of the respiratory center, in which the nuclei of the hypoglossal, 
pncumogastric, and glosso-pharyugcal nerves arc ~eated. On micro
scopic examina,tion Gowers found the cor<l in rabies to show merely 
hyperemia in the gray s~bstance; 1 in the medulla, howe\·e1-, he ob
served in additiou a cell-mfiltration of the perivascular lymph-sheatLs 
and ~ometimes of the adjacent tissues as well. Rmall areas infiltratc<I 
witL leukocytes (miliary absce~ses) were noted, and scattered through 
the adjacent tissues were seen small round-cells in unusual number ... 
Fitz :in<l Shattuck f'oun<l as the most constant change an infiltration of 
the a<lventitia. of' tltc veins with small round-cells . Harely, the kidneys 
mity show cloudy swelling. ~L'he cadaver putrefies rather early. 

E tiology.-No micro-organism is known to be the special agent of 
the disease, but that it is of microbic origin cannot reasonably be 
doubted. 'The virus is contained chieAy in the salirn, and has 1.Jceo 
successfully inoculated into other animals both by means of this secre
tion and of the bloo<l of aJl'ected animals. Pasteu r has found the poison 
abundantly present in the nerve-centers, and has t ransferred the disease 
by taking bits of brain-substance or medulla derived from an infected 
anima l and inoculating them into healthy subjects. 

liavc
1 ~~lg~ I;~~ t~~~i:~11 fii1~~~fe~rtb;t0~1~~~~~h..e<~~~e~~·e<l in the <.'Ord btructurei<, but theie 
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The usual mode of infection in man is through the bite of a rabid 
animal, and in an immense majority of cases (about 90 per cent.) the 
dog is the offending party. 'l'be cat, wolf, cow, and horse also suffer 
from the disease, though less frequently than the clog, and in rare in
stances only do they communicate the disease to man. The skunk is 
also liable, and its Lite has often transmitted rabies, especially to per
sons sleeping in the open air or in tents which the animal can enter. 
The virus gains access to t he system through the broken skin, and not 

thr~:~s~e~~~b~i~;ot~8thee;~~~:1~e:~ i sts in about one-half the instances in 
which persons arc bitten by rab icl a,nimals) though in some cases this ap
parent immunity may be owing to slight or even non-i nfection. 

Clinical H lstory.-'l1he incubation-period lasts from six weeks to 
three or four months, though in young subjects a.nd in cases in wLich 
the infection is severe the symptoms develop earlier. Certain prodro
mal symptoms are ma.nifcsted as a rule, and generally last only a day 
or two: l ha\·e, howercr1 seen two instances in which melancholia, due 
probably to the dread of 11 hat might follow. showed itself immediately 
after the reception of the bite and persisted. The usual premonitory 
symptoms arc hca1h1che, lo~~ of appetite, sleeplessness, grc~tt depression 
of spirits, and sometimes darting pains that radiate from the seat of 
the bite. 'l'he adjacent lymph-glands may become swollen, and slight 
difficulty in swallowing is experienced. 

Following the int•asion are two stages : (1) The Stage of Excitement. 
-The patient wears an expression of the most intense anxiety. IIyper
esthcsia is present and attains to a marked degree. and the special ~eases 
exhibit the keenest vigilance, a noise or a. draft of air often causing 
great psychic disturb:111cc or a violent reflex spasmodic contraction of 
the larynx. Quite early the mere sight of water is dreaded by the pa
tient, and fo rms a characteristic feature of the disease. This symptom 
has given tbe name hydrophobia. to the disease, and :-prings from the 
fear of inducing a painful spasm of the larynx. The patient has tLirst 
which he cannot a~~uagc. There may be maniacal excitement, and the 
spasmodic contractions of the larynx may become so strong as to excite 
urgent dyspnca, with the emission of curious sounds. The muscles of 
the mouth may also exhibit convulsi\·c moYemcnts, causing the patient to 
make snapping Rotmds; these, however, arc secondary. There is asso
ciated great restlessness, with frequent lateral rolling of the bead, and 
foaming salim ma.y be ejected from the mouth. The symptoms occur 
in paroxysms. and during the interrnls the patient is generally free 
from e.xcitement. There is fever as a rule, the temperature ranging 
from 100° to 102° F. (37.7°-38.8° C.) or over, but it may be absent; 
the pulse is moderately accelerated and is sometimes irregular. and to
ward the end of tliis stage the reflex spasms of the respiratory apparatus 
deYelop spontaneously. l\Icntal aberrations may set in, and melancholia. 
often leads to suicidal tendencies. 

(:2) The Paralytic Stage.-In the concluding stage the patient passes 
from rt condition of debility into actua l unconsciousness or coma, with
out l'.lpasms. 1'his lasts from twclYc to eigbtecn hours, during which 
cardiac asthenia rapidly increases, and l ife soon ends by syncope. 

In man there is a paralytic form of rabies, but it is rare as compared 
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-with the delirious or psychic type. Thirty cases have been reported 
by Gamaleia, and, according to this observer, the paralytic type is apt 
to follow deep and multiple bites. The paralysis begins near the part 
bitten, and spreads until it becomes general, finall_v in \•olving the re:spir
atory centers. In rodents quiet madness (''dumb rabies"), without 
maniacal excitement, is the rule. 

The diagnosis is readily made, owing to tbe fact that the history 
of recent infection is usually obtainable. The h,vpercsthesia, the fear 
of water, the reflex spasms on attempting to swallow, accompanied b,v 
dyspuea ttn<l great mental agit11tion 1 form a \'cry characteristic group of 
symptoms. lI!Jsleria mn.y be misleading, gjnc:e convulsive movements 
may follow attempts at swallowing, but here the previous history suffices 
to expla.in the true nature of the case. 

The name lyssoplwbia has been given to cases that simulate, but 
have no relation to, hydrophobia., and ~Iills has adrnnced the warning 
that, with however so suggesti,-e symptoms following a. dog-bite, the 
given case cannot be assumed to be a case of b_ydrophobi;1 until other 
possibilities arc excluded. It is highly probab1e that there is a form of 
hydrophobia '\ hich is the result of the wide publicity given to genuine 
and suspected cases alike. 'l1 he characteristic symptoms may he present, 
but they arc comparatively mild and the affection docs not de,·elop. 
This so-called pseudo-hydrophobia appears only in neurotic and hys
teric subjects, an<l runs. a. longer course than docs the disease itself. 
Recovery is the rule. and yet [feel convinced that even a lyssophobic 
condition growing out of fear of the disease may cam~e death. Burr 
reports an interesting case of the kind that occurred in Osler's clinic, 
attcoclcil, however, with recovery. 

Prognosis.-:Few if any cases of rabies in man recover if the dis
ease be allowed to develop. Preventi\'C measures (efficient and early 
cauterization, and more especially the Pasteurian antirabic inoculation) 
have been the means of reducing the frequency of the <li6casc. 

Tteatment.-Prophylaxis.-Cpoo the reception of a bite thorough 
disinfection, followed by cauterization of the wound with caustic potash, 
et<:, i-; a. measure that can be quickly carried out. The wound is then 
to be kept open for a. period of four or five weeks, and steps taken to 
carry forward prophylactic inoculation with precision. 

Prtventfre inoculation as perfected by Pasteur is a precautionar.'' 

~:~~~~~~ ~~.::~,~~~~~~~~i:t~~~~~~=~as~r:~~, 1~,~~:~~~~~e!~i~:t~··p~11;~;1~~~; 
from the central ncnrous system, showed that its Yirulencc nn<lergoeil. 
modification by pas~age through animals. 'l'hus the potency of the 
virus is incrcai-icd by its inoculation from rabbit to rabbit (by placing 
bits of spinal marrow beneath the dura mater). the period of incubation 
at the same time growing shorter, till at last it i8 but Re\'C'll davis. On 
the other hand, tlie \·irulence is decreased or attenuated as the 1:esult of 
similar experiments upon tbe monkey. Pasteur ali:.:.o found that if frag
ments of the spin:tl cord were suspended in a dry atmosphere thev lost 
gra.dua.lly their virulence a.ncl finally became inert. From the~e an 
emulsio_n is prepared which is employed in the antirabic inoculations in 
man. In this way he secured a virus of known and reliable strength. 
and with this he could readily render the dog refractory by inoculating 
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with very weak virus: then, by increasing from day to day the virulency 
of the inoculations, complete immunity was established. 

l'rotectire inoculation in man was first cmplo;yed by Pasteur in 1885, 
and is carried out by injecting the emnl~ion h)·podermically. 11 The 
patients are first inoculated with a cord fourteen days old. and the inoc
ulation is repeated daily for nine days, each time '' itb a cord one day 
fresher. In "inter the oldest cords used are five days ohl , and in sum
mer cords that 1uwe been drying for four days are al'So employed. The 
preceding is the ordinary treatment ,. (Warren) 

For patients who have been bitten on the face, hands, or bare feet, 
as well as for those \\ho La\'C been bitten long before l'Ommcncing treat
ment, the special prCYentive method, the so-called c. intensive treatment," 
is applicable. BrieHy, this consists iu eliminating some of the inocula
tions of intermediary strengths. thus lesseni ng the number of injections, 
and aJ;;o in tulministering the latter at shorter intervals than in the 
u;;ual method of treatment. The success of the Pasteur metho<l is almost 
univcr~ally atte:-<ted, and his own claims, that few persons properly inoc
ulated sub~equently suffer from rabi es. are generally conceded. 

'l_'l1e e~tablished a.ffection defies aJI known methods of treatment. 
Our aim ~hould be to diminish the intensity of the painful spasms and 
the psychic disturbances. ~L1he patient should be isolated from sounds, 
light, and excitement of e\•ery sort. Food. as a rule, must consist of 
nutrient enemata . though by the local application of cocain the sensi
ti,·encss of the throat ma,~ be diminished sufficientlv to enable the 
patient to take.liquid nouriShment (Osler). For contrOlling the spasms 
ch loroform b.'' inhalation is most effective; chloral internally and mor
ph in hypodermica1ly may also be tried with advantage. rrhe patient's 
anxiety is best relieved by a cheerful demeanor on the part of the 
attendants. 

TETANUS. 
(Trismus; Lockjaw.) 

Definition.-An acute, infectious disease caused by the tetanus 
bacillus. It is characterized by painful 8pasms, affecting first and chiefly 
the muscles of the jaw and neck (trismus), an<l e.ccon<lly thoH of the 
trunk, especially the extensors of the spine and limbs (opiothotonos). 
The diseas<:> may be idiopathic, though more often it iR tra.umatic. In 
certain institutiom and certain localities (e . .fl· eastcm end of Long 
b.land) it occurs endemically, and among new-born children it ma_v pre
vail epidcmica.! ly (trismus neonatorum). To this latter form the colored 
race in hot countries (West India Islands, etc.) is especially liable. 

Pathology.-No constant pm;t-mortem lesions have been found. 
The majority of authorities contend that the virns acts chiefly upon the 
ncn'ous centers of the medulla and the cord, where obvious traces of in
Hammation (and sometimes of softening of the gra_v substance of the 
cor<l) ha.ve been noted. According to Brown-SC-(lUar<l. the C'haracteristic 
lesions are consequent upon an ascending neuritis starting from the 
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wound, and it is true that the nerves often present traumatic lesions 
with redness an<l swc1ling of the neurilemma. 'Seta.nus neonatorum 
often shows inflammation of the umbilicus: 

Etiology.-Bacteriology.-ln 1885, Nicolaier discovered the bacil
lus of tcta.nus, and in 1886, Rosenbach first found it in man. It is a 
long. slender rod, at one end of which appears a swelling due to the 
form:ition of a spore in tbat locality, thus giving the organism an ap
pearance like tbtLt of a pin or drumstick . The bacilli are easi ly stained 
by Abbott's method, an1l are purely anaerobic. Pure cultures can be 
macle, but with difficulty, since other varieties of bacteria. are found in 
association, antl if pure cultures are inj ected into animals, typical teta
nus follows. Brieger has obtained tbe poison from steri lized cu ltures of 
the bacillus in tbe pure state, a.nd termed it n tctanin "-a most viru
lent poison in the minutest quantity. The bacilli arc most probably 
limi ted to the point of infection, and here de\'elop the toxin (a tox
alhumiu). 

Modes of Infection.-In the outer world tetanus bacilli are found to 
be both numerous and widely distributed. '.l'he,v abound in the earth 
(garden-soil in particular), putrefying liquid~, manure, in rubbish and 
dust of streets and houses. etc. 'l'h e fact that the bacillus of tetanus is 
anaerobic (cannot grow in the presence of oxygen) explains why tetanus 
in man is a comparatively rare disease, notwithstanding the widespread 
dissemination of the parasitf', and also wh_v it is most apt to follow punc
tured and contused wounds. It may, though less common ly. follow 
wounds of an.'7 sort. It may be assumed that in the immense majority 
of the cases a,n injury, however slight, serves as a gate of entrance for 
the poison. The locality of the injury is almost always on the extrem~ 
ities. particularly on the hands and the feet; the disPase is most common 
in warm climates; arnl as regards age it is most common between ten 
and thirty, if we except tetanus neonatorum. ' Idiopathic tetanus may 
follow exposure to cold or sleeping on the clamp earth. and in tetanus 
neona,torum the infection may be communicated either by CMeless 
nurses or by dirt.v dressings of the stump, etc. (Pa.picnske). · 

Immunity.-Behring and Kitasato have rendered animals immune 
b_v the injection of cultures of the bacillus after the addition of ioclin 
tricblorid to diminish their strength, and this serum has been success
fully used to protect others against tetanus. 

Clinical History.-The duration of incubation depends upon 
whether the given ca;;:c pursues an acute or a. chronic course. In acute 
tetanus it lasts from one to two weeks, while in chronic the first symp
toms usually appear after the second week. In idiopathic tetanus the 
symptoms generally appear short!.'· after exposure to the special causes. 

Symptoms of Acute Tetanus.---(1) Mild prodromal symptoms (languor, 
headache, etc.) may precede the more intense characteristic phenomena, 
which develop graduall)·· At first the patient complains of stilfness 
and tension in the muscles of mastication and back of the neck, and 
soon tonic spasm of the masseter;;: renders the facial muscles more or 
less immobile and locks the jaws (trisnnts or loc~jrm1). The rigidity of 
the cerv ical muscles is shown by the retraction of, and by attempts at 
raising, the.head. The physiognomy is distinctive: it is immobile, the 
forehead bemg often wrinkled and the corners of the mouth retracted, 
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producing a peculiar smile (sardonic gtin) . Next there is an invohe
ment of the muscles of the body, first inducing rigidity of the trunk 
(orthotonos), and then the spine is bent or bowed and the convexity 
presents anteriorly (opisthotonos). Lateral arching of the body also 
occurs, though rarely (pleurosthotonos). The belly-muscles are hard 
and board-like, and their contractions may throw the body fornard (cm
prosthotonos). The arms generally remain movabl(', but the legs may 
be rigidly extended. The position of the body is one of constant rigid
itv. but from time to time convulsive seizures of variable duration occur, 
c~using most agonizing suffering, thoracic oppression, dyspnca, and 
more or less cyanosi!', due to interference with the respiratory function 
(especially spasm of the glottis). Sharp lancinating pains occur at the 
base of the chest and point to contraction of the diaphragm. "Convul
sive dysphagia" (as in hydrophobia) is rarely observed. 'fhesr parox
ysms may be spontaneous, though more often the spasms arc reflex, due 
to the action of external irritants (gC'nerally slight in character). The 
reflexes are increased. The intellect remains clear. Profuse perspira
tion is a significant symptom. 

:Fever of a moderate degree is generally present. 'fhe temperature, 
howe,·er, may suddenly leap to l10° or 112° F. (43.3°-44.4° C.), form
ing an ominous symptom, these extreme elevations of temperature being 
probably due to paralysis of the centers that regulate bodily heat. 
ConYerscly, fever may be absent throughout the attack. ornd a post
mortem rise of temperature be seen which lasts for a short period. The 
pulse is genC'rally quickened, and in the worst cases may become very 
rapid (140 to 160 beats per minute), small, and irregular. The urine 
may be suppressed or its passage impeded by the muscu lar contractions. 
The bowels are constipated. 

(2) Chronic Tetanus.- 1J1he same symptoms are manifested as are 
seen in the acute form, but the condition does not progress so rapidly. 
In some instanc<'s the symptoms soon become aggravated, to be followed, 
however, by periods of decided relief from the painful spasms, so that 
during the latter the patient's strength ca.n be maintained by means of 
stimulants, etc. Intervals of partial freedom from the excruciating pains 
grow longer in fa,·orable cases, until finally the period of convalescence 
may be reached. Relapses, however, arc common. 

(3) Cephalic tetanus (first described by Rose) usually follows in
juries to the bead and particularly to the face. Its most characteristic 
symptoms are rigidity of the masseter muscles, spasm of the pharyngeal 
muscles. causing clysphagia, chronic contraction of the muscles of the 
neck and abdomen (rare), and paralysis of the facial nerve on the same 
side as the injury. The latter symptom is due to local infection by a 
toxin . In tLis form, particularly if the course be chronic, recovery 
sometimes takes place, occurring in about 25 per cent. of the instances, 
according to W illarcl's statistics. 

D iagnosis.-In view of the usual history, the predominating fea
turc-trismus-together with the early appearance of rigidity at the 
back of the neck, will, as a, rule, render the diagnosis a. ~imple one. 

Stryclinin-poisoning is distinguishable, but often great care is needed 
in making the distinction. The following points belonging to each may 
be contrasted : 
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'l'ET.ASlJS. 8TRYCIISIX-l"OISOSJN(l. 

History. 

Reception of a wound, generally followed Ingestion of strychnin 1 followed immOOi-
by a. perio<l of incubation. ately by the symptoms . 

..1.llode of Det:elopmenl. 

Begins with lockjaw i later spreads down- Begins with gastric disturbance or a 
ward (the arms and hands escaping). tetanic contraction of all the extrem

ities. 

Symptoms. 

Rcilex spasms not present at the outset. 

Ri:i;idity is pt'rsistcnt1 except in the 
ehron ic form. 

The course is prolonged into days or 
weeks. 

Cultures made from the di~char~es of 
the wound show the bacillus tctani. 

Violent convulsions present from the 
onset. 

Intervals of complete rclu:rntion occur. 

Course is brief. terminating in death or 
recovery. 

Examination of the gastric contents shows 
su·ych nin . 

'l'ettwy gives rise to a. spasm of long duration affecting the extrem
ities (bands in particular) and the larynx. with absolute intermission:;; 
it is also characterized by :i. peculiar posture. 

/Iyclroplwbia is distriminated from tetanu~ by the history of a. bite 
from a.n anima l, by the predominance of the reflex spasm of' the reF-pir
atory apparatus, by the intensity of the psychic disturbance, and by 
thr absence of lockjaw and opistbotonos. 

Course and Prognosis.-In the acute form the course is brief, 
rarely exceeding ten days, and the prognosis is most unfavorable. Death 
results from asthcnia., heart-failure. or asphyxia. (during the paroxyF-m). 
According to Richter's stat istics, 88 per cent. of military cases arc fatal. 
In idiopathic or rheumatic cases the mortality-rate is under '50 per cent. 
Chronic tctttnus gives a less gra\'C prognosis than docs a.cute. In the 
new-born recovery is so rare tha.t when it occurs the diagnosis may be 
called into question. 

Treatment.-In traumatic cases the wound must be disinfected and 
thoroughly cauterized, In order to do this effectively, the aµ:entF. em
ployed must be brought in contact with e\'ery portion of the wound, so 
that punctured wounds must first be laid open, Excisio11 of thr wound 1 

and even amputation, may be ad"isable in some cases. ' l'he foct that 
the deadly poison is developed at the site of infection ~ives to the local 
JUL'asures supreme importance in the treatment of tetanus. 

The patient should occupy a secluded room with little light nn<l a. 
carefully regulated temperature. A single nurse "ill suffice, and all 

~~~~~-~~~l~J. ::1~r\~~:;~!i' 1~:~<~\~~ ~~~~c~~~~~:?:~1:;~ asAso~~m~!h/~1~s d;~~ni3 
that food cannot be administered 7Jer oram, or the f0od may be intro
duced by means of a. small stomach-tube or catheter pas~ed through the 
nostril. Stimula.nts ~hould not be spared ''hen the heart's action be
comes (1uick and feeble. Tn one of my own cases hypodcnnic injections 
of strychnin an1l digitalis probably saved the patient's life, 'fhc spasms 
are best controlleLl by chloroform-inha.lations, and during the intervals 
the patient should be kept under the influence of morph in, administered 
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subcutaneously. .Among other remedies tl.ta.t ha.ve sometimes been suc
cessfully employed are chloral hydrate and Calabar bean. The former 
may be exhibited in rectal injection (gr. xl-2.59 at a dose), to be re
peated at intenals of 8ix to eight hours until the spa~m is overcome. 
The heart, however, must be carefully guarded. lhrcly, good results 
have been obtained from the use of potassium bromid, curare, nitrite of 
amyl, bcllatlonua, and cannabis indica. 

'1.'etanus-antitoxin has been recommended for the cure of the disease, 
and is prepared both in fl~1id (antitoxin serum) and dry form. The for
mer deteriorates in (1ual1ty, in consequence of ''hich fact Roux and 
Vaillard, as well as 'l'izzoni and Cantani, have adopted the method of 
drying the scrum. A dried preparation is also obtainable from l\Ierck 
aml hi s ngcnts in the form of tubes containing from .J. to 5 grams each; 
at the time used it may be dissolved in water or iu ~lycerin. Of Tiz
zoni's antitoxin 2.25 grams are to be given at tbe first dose, and O.G 
grams at subsequent closes. Huebner 1 has studied carefully the im
muni?.ing value of Tizzoni's tetanus-antitoxin, and finds that in the 
i:.trength rccommende<l by its author it is powerless to cure cases of 
tetanus in the human being if gra\'C or if brought under treatment at a. 
late period. Kanthack's and Kneass's 2 recent statistical analysis also 
shows that the t1ucstion as to its \lalue is still sub Judice. 

IMFECTIOUS DISEASES OF UNKNOWN ETIOLOGY. 

MUSCULAR RHEUMATISM. 

(Myalgia.) 

De:finition.-A common. painful disease of the muscles and of the 
structures to which they arc attached (fasci:l! and periosteum), probably 
due to an nttcnuated form of the virus of acute articular rh eumatism. 
Leube contends-and ,~cry properly. I thiuk-that muscular rheum:.t
ti!'m is a. f?elH..'rnl di~ease with local symptoms. The latter may be seated 
in different parts of the bod5·1 and in this way give rise to a number of 
] eaclin~ sub-\•aricties, and it may either accowpan.'' acute and cbrolllc 
rheumati!'m Or it nmy be experienced as an indtpen<l(•nt Jiscase. I ham 
a.1.--o met with scYeral instances in which it followed joint-rheumatism, 
and Leubc has seen it precede the latter. This obscner noted on one 
occasion that half the beds in his ward were occupied by patients with 
this disease, giving evidence of an epidernicity. Certain authors, how
ever, believe that the affection is a. neuralgia of the sensory nerves of the 
muscles. 

Pathology.-In fatal case• (these are excee<linl(ly rare) the affected 
muscles show a. swelling of the fibers and more or lel"S gra.nular change. 
In Jong-standing cases an atrophy of the muscles, due to trophic dis
turb:tncc, may be obscncd. 

Etiology.-Amoug the disposing influences that arc most import
ant in the caus:ition of the :iffection are-(1) The 1·/iewuatic diathesis 

1 Dl'llff!.clt. me<l. lVoch., _\ug. 16, 1894. 2 Journ. Amu. ill ed. A11.~Qt., July 18, 1896. 
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(appropriate soil); (2) Heredity; (3) Exposw·e to cold, damp, and strong 
air-currents, especially after hca.vy exercise or during free perspiration; 
(4) Se1-·, owing to the more frequent exposure of men while following 
their occupations j (5) Age. It is met with at all ages, but acute and 
subacute forms most frequently occur a.mong children and young adults

1 

while the chronic form most frequently affects elderly persons; (6) Pre
vious attacks increase the susceptibility to the disease. as in acute artic
ular rheumatism . 

Symptoms.-In the mt~jority of instances the clin ical symptoms 
a.re local. Out of 200 cases Leubc found fever in about one-third, the 
temperature rarely exceeding 102° F. (38.8° C.) for two days in dura
tion, and far more often r emaini ng normal. In one-sixth of r.J eubc's 
cases there was a cardiac murmur, tbat disappca.rcd under treatment in 
one-half of this number. The most conspicuous local symptom is the 
pain, which is sometimes sbarp 1 lancinating, and paroxysmal, though it 
may be deeply seated, dull, and constant. The changes arc essentially 
those of myositis. In the acute form there is often an extensive round
cell infiltration of the connective tissue, with swelling and piLrtia.I de
generation of the muscular fibers and the formation in them of vacuo l e~ . 
ln the chronic form there is a proliferation of the interfascicular con
necti,·e tissue, and the muscle-fibers exhibit slight granulation and in
crease in the number of nuclei. The pathology of this condition is 
very indefinite. It is aggravated at night in most cases, and also by 
contraction of the affected muscles, by weather changes, and in acute 
forms by pressure. In long-continue<l cases pressure with the broad 
side of the hand usually affords relief. The duration of the affection 
is exceedingly vari:tble; it usually ranges from a few hours to several 
<la.ys, but ma_v rarely pursue an apparently endless course. 

Leading Clinical Varieties.-(1) Lumbago (lllyalyia Lumbalis).
rrhis is the most common form, and may be taken as tLe type of the 
myalgias. The onset is sudden, sometimes intensely so, and the lum
bar muscles arc exceedingly painful and sensitive. Motion, such as 
stooping or turning the body or rising from the sitting position, causes 
intense exacerbations of pa.in. 'l1he affection occurs most frequently in 
laboring men, its course being brief, as a rule, and rccu1Tences frequent. 

(2) Pleurodynia.-'L1his term implies involvement of the intercostal 
muscles, and le~s fre<1uently of the pectorals and the serratus urngnus. 
It is unilatrral, an<l oftener affects the left than the right si<le, and 

~:~;~~1 ~~;.~ol~'<~~~;i~~;' s:£1~: ~ta!~ ~~~~~: nf ,~;e~~f ~:da~;dp~~ss\~:c, 111~~:~~~ 
~~:tue~~t~1;~~t ~!n~~o:e,~~;;tf~~!~u!~~ at;~;t7~n~ncS~1i1:W~r ~;~np~~~;~1~1fj 
be occasioned by traumat1sm m which the fibers of the thoracic mus
clcs_are _lacera.tccl, an~ th.e!·e is als~ great d~tngcr of confounding pleuro
clynrn with costal penost1t1s and with pleu_r1sy. 

(3) Torticollis (Myalyia Cervicalis).-Ilcre the muscles, some or all, 
on one side of the ncck 1 and a.t times the throat, are implicated. 'J'he 
hend is held toward the affected side, so as to relax the group of mus· 
cles iuvolved, and on attempting to tum it the patient rotates his en
tire body in a pi,•ot-like manner. The complaint is frequent in young 
peri;;ons. 
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(4) Cephalodynia.-By this term is meant rheumatism of the head· 
muscles of the scalp an<l fascire. It is by no means an infrequent con
dition, and may be either general or local, being sometimes limited to 
the frontal, temporal, or occipital muscles. The pain is severe and 
greatly increased on motion of the scalp. 

(5) Other terms descriptive of localized forms of muscular rheuma
tism are employed: (a) Omodynia (myalgia of the deltoid); (b) Dorso
dynia (involvement of the muscles of the upper part of the back, etc.); 
(c) Abdominal rheumatism (myalgia. of the muscles of the abdomen); 
(d) Rheumatic myositis of the extremities. 

D iagnosis.-'J1his is assured by the etiologic influences and the 
presence of pain, which is greatly increased by muscular contraction. 
The presence of fever does not exclude the affection. It differs from 
neuralgia in that there are no painful points, and in that firm pressure 
with the broad hand often affords relief. JJennato-myositis must not be 
confounded with muscular rheumatism . U nverricht first distinguished 
the former from the latter, showing that there arc present pain and 
swelling of the muscles, as in muscular rheumatism. but additionally 
reduc:;;;s (erythema) and byperesthesia of the skin, while the joints usu
ally escape. Hovere, howenr, reports a case occurring in the course 
of diabetes mellitus in which there was a joint-inflammation resembling 
that of rheumatism. Of general symptoms, the chief arc fever and 
physical prostration. The spleen is enlarged, and angina and hemor
rhages have been noted. The disease is obviously infectious, probably 
septic in nature, and occurs in fi.1tal as well as in the mild or favorable 
forms. Dermato-myositis, unlike muscular rheumatism, which is more 
common among men, is seen more frequently in women, especially 
servants. 

'l'hc prognosis is good, the disease never di rectly endangering life, 
though a person may be more or less incapacitated for work by muscu
lar rheumatism. 

Trea tme nt.-Scvere and acute forms dcnrnnd the use of opiates 
internally and anodyne and hot appl ications externally. When cases 
are seen early, morph in, administered hypodcrmically, ma.yserve to relieve 
the pain and cut short the disease. In acute cases the salicylates and 
other antirheuruatic remedies arc to be employed. Hot fomentations 
gi,·e comfort. and the 'l1iirkish ha.th may end the nttack if it can be used 
sufiiciently early. 'l'he hot-water bag, sponging \\itb water a~ hot as 
can be borne, or dry heat in the form of bags filled \\ith heated '<tit or 
heated hops, will all do good service. For the <lull pain w hi<'h is so dis
tressing in .some cases of torticollis the affected muscle's may be covered 
with flannel, over '' hich a warmed flatiron may be pnsscd for a few 
minutes. This is an efficient expedient. For lumbago acupuncture is 
highly commended. Needles of from three to four inches (7..5-10 cm.) 
in length (ordinary bonrJCt-ncedles, steri lized, will do) arc thrust into 
the lumbar muscles at the seat of the pain and withdrawn after five or 
ten minutes (Osler). Blisters have been recommended, but I have tried 
them frequently without beneficial effects in any case. Jn subacute and 
obstinate cases I have recently obtained good results from tl~e u:-c of a. 
20 per cent. ointment of' salicylic acid freely rubbed into the skm. Active 
friction with anodyne and stimulating liniments (the latter when pain is 
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not great) is wol'thy of trial. ~las.sage and electricity (the cou!'ita.nt cur
rent in particular) arc sometimes efficient, and in chronic cases pota~
sium iocli<l, guaiacum, an<l arsenic (the latter in smn 1l do:scs) should he 
tried. The isamc measurcR of prophylaxis are to be adopted as in 
chronic rheumati~m, and lhe condition of the general health mmst aJ.;o 
be looked to, C\'cry endcn\'01' being made to maintain tLc proper quality 
of uluo<l an<l perfect nutrition. 

CHRONIC ARTICULAR RHEUMATISM. 

Definition.-An affection of the articular structures which develops 
slowly and gr:ul11:11ly and may be dependent upon the same causes as 
the preceding forms. Harely it is a ~equ ence of acute or ~mba.cutc 
attacks. 

Pathology.-Thc joints, as a rule, do not show pronounced gross 
lesions. there being ~ome degree of syno\·ial injection and al~o some, 

~~1~u~~ri~~!ic~~~~\t~~~i~i1~~~ (c~~~~;~~\~~~1:e!~~~~~~~1~~s 0:r t~J:e ~~::1~~~1~1: 
etc.) with contraction, is noted, and is a c:hangc which deforms and stif
fens some joints to a certain extent. Superficial erosions of the carti
lages may al~o be witnessed, and, as stated under the Clinical History 
of Acute .Articular Rheumatism, muscular atrophy supervenes in long
standing cases of arthritis. 'fhe probable cau::;es of these important 
change:; have been pointed out in connection with the latter disea!;e. 
\\"hen the shoulder-joint is the seat of chronic inflammation, this mus
cuia,r atrophy (affecting chiefly the <leltoi<l) reaches its highest degree 
of <levclopment. 

Etiology.-(a) .Jl.rr predisposes to the affection. 'rhough it may ap
pear at any age, the greatest number of cases is furnished by the years 
from forty to sixty. (h) Se:i· exerts a ~light influence, the clisea~e beiug 
obl'erved most frequently among females. (c) E.rternal a,r;e/l(·iex, as pov
erty and occnp::ttion~ which entail exposure to cold and dampness, act 
as predisposing influences. (d) Fiereclity rna.y operate to favor its 
development. 

Symptoms.-Tbe inYohed joints may not present an~~ markedly 
visihle eYidences of di:-1 e a~e. an<l perhaps the most prominent loc:al symp
tom i!-' pain, inc:r.t'a~t•t l often at night as well a~ by approaching c:oltl or 
<lamp \\Cather. Both the larger and smaller jomts arc invohe1l, though 
tl1c formc•r to a gn.•ater degree. and yet, though u:-;ually multiple. the 
di:;ea~e may be limited to one joint (knee. hip. ~houlller. etc:.). The 
joint~ are somewhat swollen, at times slightly rctl1ll'ned. tender upon 
prc~~ure. and tht'ir mobility is ~enerally restricted. Pain ancl stiffne!-'S 
arc mogt marked in the morning hours (after rest), and often largely 
di~appear with each l'etuming eYening (after use). All the local symp
toms are subject to CX<tCerbations aml rerni~sions. A peculiar crl'pita· 
tion may be elicited on applying the hand o,·er the affecte1l joint!<l durin~ 

~~~:~~·~i·o~~n~lf et';~~1j~~~~' ::~:tz~~~;r~ritb some degree (usually !;light) of 

~l'h e general fc:ttures arc usually conspicuous h:• their absence. No 
fenr is present, an<l, in most instances, there is no serious impairment 
of the general health. On the other hand, as the result of con~tant 
suffering1 a wretched general condition with marke<l anemia and debility 
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way ~na11y be rcac~ed, such pat~ents often passing slcep~ess nights and 
suHCrmg ~e,·crely from dyspepsia. Chrome cndocar<l1t1s ma.y de,·elop 
along \\ ith the chronic articular changes-a not uncommon as~ociation, 
though frellucntly the hi.story of a pre,·io_u~ attaC'k of acu~c rheumatism 
i~. al:;o obtamaLle, to which th.e cndocanlit1s ma_y be attributed (for the 
d1ff<.·rential diagnosis of this disease vide ~\ rthrit1s Deform an A). 

Prognosis.-Full rcco,·cry is, with but few excl•ptions, out of the 
que~tion. A cure may rarely be effected if the case come un<ler appro~ 
priate treatment in the incipient stage. The <liscasc, however, rarely 
shortens the duration of' life, though it may do so by interfering with 
the nutritive proccsseR, the latter effect resulting from loss of' ~ J eep (due 
to pain) and inability to take active exercjse. 

Treatment.-(a) The local measures hold first place. 'l'he affected 
joints should be en,·e lopcd in flannel at all times, and underneath the 
latter may be applied cold cloths, and the whole covered with oiled silk. 
On the other hand, sponging the joints frequently with hot water also 
furnishes good results, relieving decidedly the pain and stiffness. Blis
ters have been employed, but 1 have failed to sec any benefit from their 
use, except in the cases in which effusions were present. In remoYmg 
the latter they are most efficacious. In the absence of syno,·ial effusion 
the thcrmo·cautery is to be preferred to blisters. and for the S\\ elli11g 
and stiffness massage with passiYe mo,·ement affords excellent results. 
l\lassage is also rnluable when atrophy of the adjacent muscles exists; 
and in these ~o.called "rheumatic paralyses" electricity is an important 
help. The application to the joints of iodin ancl stiruulating liniments 
is more or lcsg serviceable. 

(Ii) Hygienic Measures.-Tb e diet should be nutritious and ready of 
digestion, since dietetic errors, with their usual baneful c:onsequene;es, 
tend to nggrnv:lte the arthritic condition. '!'he patient ~ hould a.dopt 
and continue in moderately active exercise until compelled 10 omit it on 
account of the advancing joint-lesions. Cold spongings of the ski1Hm r
facc, followe<l by actire friction, has a good effect in tl.ta.t it lessens 
cutaucous sensitiveness. 

(t') Internal remedies do not control the morbid process directly, 
althou~h ar::enic. iodin, potassium iodid, guaiacol, and other agents are 
much m~c<l for this purpose, but their effects are usually limited, and 
never brilliant. It should be our aim to maintain the general health at 
a maximum level by the employment not only of the sanit<iry means 
hcfore alluded to, but also by tonics (iron. quinin, strychnin, etc.). I 
h:we found a course of co<l·li\'Cr oil. continued for a long period of time, 
the most sen•iceable form of internal medication. 

(d) Iu general terms hydrotherapy is an important adjuvant to the 
treatment. 

'l'he thermal ~prings "hose waters are alknline or contain sulphur, 
and of "hich the hot springs of Arkamas ancl Virginia, and the Hich
fielJ ~prings, New York, furnish good examples, have been strongly 
advocated, and sometimes prove curatiYe in their effects. 1 have i-;ecn 
excell ent results from the rnetbodic use of hot.water baths at a constant 
temperature (100° to 105° F.-37.7° to 40.5° C.), combin_ed with pa~sive 
motion and careful ma.nipulation of the affected parts. If the latter be 
adopted, e\•ery precaution must be used to avoid exposure to cold or 
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draft during and after the baths, which should not be prolonged beyond 
ten minutes. 

WEIL'S DISEASE. 

(Ac1tlt Febrile Jaundice; Fiedler's Disease.) 

Defi.nition.-An acute febrile disease, probably specific in origin, 
and characterized by jaundice, remittent fever, and muscular pains. It 
usually runs a. definite course and terminates by lysis. 

Pathology.-During the comparat i1·ely recent studies of the post
mortem lesions occurring in this disease very little has been noted. The 
liver and spleen arc sometimes the seat of an active hyperemia, and 
occasionally some gastro-intesti nal irritation is present. ~.'he cortical 
substance of the kidneys is swollen and mottled, and the epithelium of 
the tubules and glomcrn li shows cloudy swelling . 

Etiology.-The exciting cause of tbe disease is probably some 
specific microbic agent, but as yet no bacillus has been finally shown to 
be responsible for the affection. Jaeger claims that it iti clue to infection 
by the bacillus proteu.r; jluorescens. 

Predisposing Causes.-Among these may be mentioned the following: 
(a) Age.-'l'he age of the patient usually varies from twcuty to forty 

year:;. 
(b) Occu.pation.-rl_'his seems to have li ttle connection with the cause, 

though in a certain few cases the disease has been note<l as occurring 
among butchers. 

(r) Sex and Season.--)Iost of the recorded cases occu rred in males 
and during: the summer months. 

Symptoms.-'l'hc disease is usually ushered in by a chill , followed 
by fever, hca<.htehe, and pains in the muscles tlmt may be agonizing. 
Jaundice usually appears on the second d1Ly, and may either be slight 
or very intense; if' it be 1luc to obstruction, the stools are gray-colored, 
showing the absence of bile. The fever is of' the rcmittent type, run
ning from ten to fourteen days and terminating by lysis. Nau8ca, 
vomiting, and diarrhea ma.y also occur, but a.re rare. The li ver and 
spleen are often enlarged, the latter being tender on pre8sure. The 
urine is febrile, high-colored, and often shows the presence of albumin, 
with tube-casts, ancl sometimes blood. In gnLYe (but rare) cases cere
bral symptoms, such as delirium, convulsions, and coma., ma.y occur and 
prove fatal. 

Prognosis.-'l'he fota.l cases on record are very few, and the prog
nosis, both as to life and recovery, is good. 

The treatment is purely symptomatic. 

SCHLAMMFIEBER. 

( Ode>jiecken; Erndlefieber.) 

An epidemic disease that occurred in the basin of the Oeler River 
and its branches near Breslau during the summer of 189], supposedly 
in consequence of the floods of March. It was carefully stud ied by 
~Iiiller of Marburg. 

Nothing is definitely known concerning its pathology or its etiology, 
save the fact that it prevailed mainly among young persons who worked 
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in the recentl \T flooded districts. It was not commuuica.tccl by contact. 
Susceptibility' to the disease was general, and seemed to be influenced 
neithC'r by tbe sanitary surroundings, food, nor by the water. 'l'h<' firi:;t 
cases occurred in June, and by October the intensity of the epidemic 
had passed. The incubation was from eight to t'\elrc clays. 

Clinically, the disease has not been satisfactorily classified, but 
Mi.iller shows the resemhlauce in certain respects to Weil's disease, 
which may occur at times without jaundice. H e would include both in 
the same group of diseases, and hence it is deemed unnecessary to de
scr ibe the symptoms of" Uderflecken" separately. Few <lea.tbs occurred. 
No special form of treatment bas been adopted. 

MALTA FEVER. 
(Jlediterra11ean }"'ever: Ro<'k Fever.) 

Definition.-An acute, infectious disease, ca.used most probably by 
the Jliicrococeus melitensis, and characterized by periods of remittent 
fever that are septirated by shorter periods of a.pyrexia.. It is endemic 
in :Malta, and from time to time is encountered there, as well as at 
Naples and other J)lediterranean ports, in epidemic form . No essential 
pathologic lesions ha.ve been identified witb the disease. Hughes 1 

noted an enlargement of the spleen a.nJ of the mesenteric glands, also 
irregular patches of congestion in the alimentary tract, and grave cases 
exhibited bronchitis or broncho-pneumouia. 

Etio1ogy.-rl1he .Jiicrococcus melitensiR bas been fouud iu the organs 
twenty-one times, and is readily recognized morphologically and by cul
ture. Bruce in two cas~s, and Ilughes in four, reproduced the disease 
in monkeys by the inoculation of pure cultures of the organism. Young 
persons are most frequently affected. 

Symptoms.-The incubation-periorl lasts from fi ve to ten days, and 
the di:;ease develops gradually like typhoid fever. though it is a. di:;tinct 
affection . lleuda.che, anorexia., languor, and fever (often preceded by 
slight shiverings) arc present, the fever beiug of the rcmittent type, 
though irregular, and lasting one, two. or three weeks. It then dis
appears, to be followed, after an apyrexial period of two or three days, 
by a relapse, with rigors, high feyer, and delirium, and sometimes by 
diarrhea. and increased prostration. The relapse frequently lasts from 
five to six weeks, and then usually gives place to convalescence. At 
the end of another week or two a second relapse somewhat similar to 
the first sets in, with rigors, an intermittent type of fever-cune, ex
treme prostration, and general rheumatoi<l symptoms. 'l'he latter may 
be so marked as to prohibit roluntary muscular movements of any kind. 
'This most distressing condition may either terminate in recovery or, 
after the lapse of one or even two months, there may be a repetition of 
the whole group of symptoms. 

In grave Mses the temperature is continuous and deuth may occur in 
hyperpyrexia (Hughes). 'l'he symptoms and course of the disease re
semble those of mula.rial fever, but the plasmo<lium is absent. ~I.1he 
spleen is enlarged during the firi;t five or six weeks, and then returns to 
its normal dimensions. 

1 A1male.sdel!l11JJlilut l'mleur. 
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The duration is variable, obstinate cases lasting six montLs, hut the 
mean length of stay in the hospital is from seventy to ninety days. 
There is marked anemia in protracted cases. 'l'he mortalil!J is about :? 
per cent. 

The treatment is to be directed toward sustaining the strength of 
the paticct by nourishing liquids and stimulants. The fever is unaf
fected by quinin or arsenic, and is to be met by hydrotherapy. Tonics, 
including iron, are ncc<lcU to overcome the sequential anemia and debility. 

FEBRICULA. 

(Simple Continued Fever; Ephemeral Fever.) 

Definition.-A brief febrile attack, unattended with definite local 
lesions, a.nd of' varied, often indeterminate, etiology. A true ephemeral 
fever is one that lasts about twenty-four hours, while the term simple 
continued fever or fcbricula is given to cases lasting a. longer time-from 
three to six or more clavs. 

'fhe cases arc so (Iivcrsificd with reference to 'their etiology and 
clinical relations as to make it desirable to group them roughly under 
several heads: 

(a) A large group of cases in which a gastro-intestinal distw·bance 
is the only assignable cause. r_rhe latter may take the form of indi
gestion. due to cold or more often to errors in diet (particu larly the use 
of tainted food-stuffs), accompanied by absorption of toxic substances; 
or it may consist of the gastro-intestinal catarrh so frequently met with 
in young children. 

(6) Cndcvclopcd or abortive forms of the i1ifectious diseases (typhoid, 
typhus, rheumatism). 'l1hese affections, particularly during times of 
ep idemic prevalence, may run a brief course without manifesting any 
of' their distinctive characters. In abortive types (particularly of 
typhoid fever) the invasion-symptoms arc apt to be well marked, but 
the more characteristic featu res fail to appear. ~L11rns diseases that 
ordinarily manifest a characteristic eruption (e.g. scarl et fever, measles, 
erysipelas) may run their course without doing so, or the eruption may 
escape observation. 

(c) It ma.y fo1low exposure to the summer sun or excessive lwat, or 
exlt1tustion of tlie nervous S.1f!llem. 

(d) It is not infrequently the result of a slight and unnoticed loral
ized inflammation (tonsilliti:::, bronchitis, lympha.denitis, etc.). 

(e) The inhalation of .seiter-gas or other noxious vapors (~ueh as em
anations from deeomposmg organic matter) may produce an aberrant 
form of the fever, and sewer-air has been mentioned elsewhere as a 
cause of a mild form of i;:apremia (vide Septicemia). 

Symptoms.-It is to be remembered at the outset that a sin~l c 
symptom, peculiar to a.II cases, is the fever. The onset is generally 
sudden, and especially in ephemera l fever, but it may be gradual; if 
sudden there is rnrely either a chill or vomiting, while in neurotic chil
dren a convulsion ma.y occur. The temperature ascends quickly to 
102°-103° F. (39.4° C.) or over, pursues the continued type, and at 
the end of one, two, or more days subsides abruptly by crisis. 'l1here 
are accompanying symptoms, many of which are <lue to the fever, such 



MILK-SICKNESS. 371 

as headache. hebetude, mild deliriuw, Hushed countenance, a full ra.pid 
pulse. anorexia, constipation, scanty high-colored urjne, and, not rarely, 
herpes labialis. Defervescence may be attended with critical sweats, 
diarrhea, or :L copious ilow of urine. Special types (e.g. cerebral, gas
tric) may be observed, due to the predominance of the symptoms pre
sented by indiYi<lual organs or systems. 

In another class of cases the access of simple fe,·er may be less sud
den, the maximum lf'vel attained being somewhat lower and the attend
ing phenomena less acute and pronounced. 'l 1he course is more pro
tracted, though rarely exceeding a week or ten days, and the defe rvcs
ccnce is not so abrupt. 

The diagnosis necessitates the exclusion of other acute fevers. 'The 
affections from which it is most difficult to distinguish febricula are 
typhoid fever, scarlet fei•er, tonsillitis, lanal 1memnonia, and me11in-
9itis (in children). In fcbricula, however, there is an absence of local 
manifestations and of physical signs pointing to consolidation of the 
lungs; characterist ic skin.emptions arc also absent. 

'l'h e prognosis is good. 
Treatment.-~ ... ew cases require treatment other than rest in bed 

and liquid nourishment for several days. Cooling drafts internally, and 
mild form s of hydrotherapy (spongi ngs, ice.c:aps) externally, are indi
cated. If traceable to gastro-intest inal disturbance, a la.xatiYe usua lly 
proves beneficial and cffecti\·e. It shou ld be followed by intestinal 
antiseptics. L nless it is clear that the g iven rase is non-infectious. and 
non-contagious, isolation of the patient should be ensured. 

MILK-SICKNESS. 

Definition .- A peculiar infectious disease, occurring both in man 
and in the lower animalsi when it is known as "trembles." 'l'he dis
ease is unknown cast of the Alleghany :Mountains, but throughout many 
of the Western and South-western States it formerly prevailed very ex
tensively, with fatal effect. It has. however, been almost exterminated 
as the result of denudation of the forests and the achancin~ cultivati on 
or the virgin soil. I t till prernils in parts of North Carolina (Osler), 
an<l until very recent times has been seen in certain parts of Illinois. 

No peculiar pathologic lesions have been described. 
Etiology.-lt is believed to be due to a special poison clcrivccl from 

the earth, but as yet we are ignorant of its exact nature. Phillips 
claims to ham found a. sp irillum in the blood. 

Modes of Infection.-'l 1he disease attacks cattle rnost frcri.uently (espc
ciall.v unweaned cah·cs), horses, sheep, goats, and less often man_v undo
mesticated animals; where,'er trembles JH'C\'ails among cattle, milk-sick
ness is met with in man. It is thought that the poison is communicated 
to man in the milk, butter, and cheese, or in the flesh of infected animals. 

Among disposing factors are the seasons, the disease being most fre
quent in the late summer and autumn. It is most common in adult li fe. 

Symptoms.-'l'be period of incubation may be short or long in 
duration, and pro<lromata, such as headache, anorexia, languor, and 
oncoming fatigue, may be noted. Th ese S.)'mptoms increase in severity. 
and are soon eclipsed by the more characteristic features-nausea and 
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vomiting, a hot pain in the stoma.ch, antl a. peculiar fctor of the breath. 

'l'herc is au unquenchable thirst, a swollen, tremulous tongue, antl abso

lute constipation. Fever is present, but it is slight, and the surf'acc

tempcrnture is often below the nortrnd. The nervous symptoms include 

restlessness, merging into mental dulncss with marked indifference, an<l 

the latter condition passing in grave cases into a. stupor that rna.y dcept!n 

into actual coma.. Convulsions may arise or the patient may drop into 

a fatal typhoid state. 
'l'he diagnosis rests chiefly upon the history (particularly upon 

the coexistence of'' trembles" in cattle) and the exclusion of other acute 

intoxications. 
'l1be prognosis is generally favorable, though a fatal termination 

due to asthenia ma.y occur within a few days of the time of the onset. 
Treatment.-Propltylaxis consists in the avoidance of those foods 

that act as bearers of the disease. Apart from the use of supporting 
measures (appropriate diet and stimuhrnts), we can attend only to the 

symptomatic indications. l\1edicated enemata. should not be omitted. 

MILIARY FEVER. 

(Sweating Sickness.) 

Definition.-An infectious disease, characterized by copious sweats 
and a vesicular (miliary) eruption. In certain countries it has prevailed 

epidcmica.Hy (France, England, Italy, Germany), and in 1887 a ~evere 
epidemic occuned in France. Schaffer 1 reports the occurrence of a re
cent epidemic in an Austrian province in the spring of 1893, lasting for 
nearly three months. Out of 5079 persons (the total population of the 

district), 159 suffered, as follows: 17 men, H women, and 128 children. 

At the present day it seems to be met with only in llicardy, in a few 
other French provinces, and throughout a limited area in Italy. 

Neither have definite patholo.<Jii: lesions nor the specific exciting cause 
been found. ..\mong predisposing ·i't~fluenaes the fo1lowiug have been 
noted: (a) l\Jost epidemics occur in spr ing and summel'; (b) It is more 
common among women than men. and most frequent during the midcHe 
period of life. A large percentage of the entire population of an in
vaded district (usually limited in area) is attacked. 

The symptoms that characterize miliary fever are fever with its 
usual accompaniments, irritation of the skin, a sense of oppression in 

the epigastrium, copious and persistent sweating, fo11owed, on the third 
or fourth day of the disease, by an eruption of miliary vesicles. 

The vesicles burst, and within forty-eight hours scaly desquamation 
is generally completed. In severe types the nenous phenomena (delir

ium, etc.) arc grave in character; hemorrhages may occur, and at times 
fatal collapse may follow. Helapses arc not uncommon. 

'l'he prognosis is alfectecl largely by the character of the epidemic, 

the average death-rate bein~ 8 or 9 per cent. 
Quinin has met with almost universal favor as a remedy, but the 

expectant plan of treatment is the most appropriate, the indications 
being fulfilled as they arise. 

1 Weiner med. Bliitter, 1893, Xo. 32. 
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FOOT-AND-MOUTH DISEASE. 

(Epidemic Stomatitis; .Aplilltous .fl:ter.) 

Definition.-An acute infection of certain lower animals (cattle, 
sheep, pigs, goats, etc.), caused by a micro-organism as yet un<liscov
cred. It is characterized by feyer, by the appearance of vesicles and 
ulcers in the mucosa of the mouth, in the furrows about the feet and on 
the udder, aud by the rapid dm·elopmcnt of asthcnia and marked ema.
ciation. rrhough a disease of mil<l character, its territorial range is so 
vast as to entail untold loss to European countries. Young animals or 
sucklings perish in great numbers on account of the deteriorated qual
ity of the mi lk, which assumes a. yellowish-white appearance and has a 
bitter, nauseating taste. 

During epidemics of foot-and-mouth disease the poieon may be trans
ferred to man, in whom the disease is known as epidemic stomatitis, the 
poison generally being transferred by means of the milk. Boiling the 
latter destroys the virus, but rarely the infection ma.y be transmitted 
through butter and cheese made from the milk of infected cattle. Com
munication by inoculation (while milking) may also occur. Whether 
the poison may be introduced into the human body by eating the meat 
of diseased animals is doubtful. 

S ymp tom s.- The incubation-period lasts from three to five days. 
A rigor may mark the onset or merely slight sbivcrings, followed by 
fever and malaise, and soon vesicles, such as are described under Aph
thous Stomatitis, appear upon the tongue and inner surface of the lips. 
The mouth is bot, the mucosa reddened and swollen, and salivation is 
present. A form of miliar,v eruption that may become pustular may 
also appear on the skin-surface, and particu larly on the fingers and 
bands. H emorrhages have been observed in severe epidemics. 

~1he diagnos is is made with ease if the disease be prevaili ng at the 
same time among lower animals. The peculiar coincidence of the erup
tion in the mouth and extremities, sparing the rest of the body, bas not 
been noticed in any other eruptive disease (Whittaker) . 

. Course a nd Prognosis .-The course is mild and ends in about 
one week, the disease being very rarely fatal: 

Treatment.-Prop/1ylaxis requires the use of milk from healthy 
animals (cows or goats), together with measures looking to the care of 
the stables and isolation of diseased cattle. For treatment the reader is 
referred to the article on Aphthous Stomatitis. 



PART II. 

CONSTITUTIONAL DISEASES. 

DIABETES. 

(Diabetes Mellitus.) 

Definition.-A nutritional affection, attended by an abnormal 
amount of sugar in the blood, and characterized clini cally by persistent 
glycosu ri a, by polyuria, and by a progressive loss of flesh and strength. 

Nature of the A1fection.-11his is st ill undetermined. Post-mortem 
lesions of different organs and structures of the body have been met 
with in diabetes-a fact that has given rise to a variety of views as to 
its nature, of which the following are the chief: 

(1) That it is dependent upon organic disease of tlie pancreas, espe
cially granular atrophy, or upon marked functional disturbance of this 
organ. It has been shown experim entally that extirpation of the pan
creas is fo llowed by diabetes, and yet, according to .Minkowski and 
L Cpine. if a small portion remains glycosuria does not r esult. On the 
other hand, Sandmeyer extirpated the pan creas of two clogs, lea.ving 
from one.ni nth to one.fifth of the organ. '.l1he animals became diabetic 
-one four and the other thirteen months after the opcra.tion-an<l the 
first dog succumbed two mouths and the other e ight months later. 

It may safely be assumed that total loss of function ulways, and par· 
tial loss someti mes, leads to diabetes. Again, from the observations of 
I-Iansemann in the Berlin Pathological Institute and the Augusta IIos· 
pital, it wou ld seem certai n that the coincidence of pancreatic disease 
and diabetes occurs oftener than either diabetes or pancreatic dis· 
ease alone, and, in truth, oftener than both these separate affections 
combined. L~pine and :Martz haYc been able to produce a glycolitic 
ferment by treating the pancreas after their own special method, which 
need not be detailed here. 'fhi s ferment is identical with tha.t which is 
contained in the blood, and in the presence of which glycogen is assim· 
ilated; pancreatic diabetes occurs, therefore, when through organic dis
ease or functional disturbance the formation of this ferment is wholly 
or even partly arrested. Another source of the glycolitic ferment is the 
salivary secretion. 

(2) If the g lycogenic function of the lii>ei· be interfered with mate
rially, diabetes fo llows. 'This may result from organic hepatic disease 
or the fo.ult may lie solely with the nervous system. Puneture of the 
floor of the fourth ventricle will also cause glycosuria, and section of 
the pneumogastric nerve is followed by vaso·motor paralysis of the he· 
patic vessels, disappearance of glycogen from tbe liver, and the appear· 

374 
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ance of sugar in the urine. This view expla.ins how central lesions, 
changes in the cord, and disturbance of the sympathetic system produce 
diabetes. 

(3) The so-called alimentary _qlycosuria bas frc<1uently been induced 
experimentally by l\Iiura and others. It results from the ingestion of 
more carbohydrates and peptonc than can be stored in the liver as gly
cogen, so that some of the latter finds its way into the hepatic vessels 
with consecutive glycosuria. 

(-!) The adminiotration of phloridzin produces glycosuria both in 
animals and man. There are two views as to the cause of phloridzin 
clia.bctes: (a) that the kidneys, owing to the action of the phloridzin on 
the renal epithelium, eliminate the sugar from the organi~m; (b) that 
an exccssh•e formation of glucose occurs. ~l1he condition of the blood 
in phloridzin glycosuria testifies to the decomposition of proteids rather 
than to the mere elimination of sugar (L6pine). 

(5) The 11licrobic 1'1teory.- Paul Ernst and others have observed all 
forms of fungi in diabetes, thus showing that the disease is favorable to 
the cle,·clopment of various micro-organisms, but as yet none have been 
shown to sustain an etiologic relationship. 'l'he rapid succession of 
cases in a single family led Bose to suspect the contagiousness of the 
disease in India. 

(6) Pavy's view regarding diabetes, recently advanced, is that the 
carbohydrates of the food are converted into fat by the protoplasmic 
action of cells in the intestinal villi, and enter the system in the same 
way a do fats taken as such. The surplus carbohydrates that escape 
the action of the cells of the villi are tran~muted into glycogen in the 
liver. The glycogen stored in the liver obviously forms fat also 1 since 
this organ bas some fat-forming function, and there are thus two barriers 
preventing the carbohydrate matter entering into the blood, and if either 
is deranged diabetes may result. 

It is obvious that no single view explains all the cases of diabetes, 
and that the glycogen derived from the carbohydrates and proteids of the 
food (found normally in the liver and in the muscles) may be present in 
increased proportion, giving rise to glykemia, or be eliminated from the 
system on the other hand, owing to a great variety of morbid influences. 

P a thology.-'rhe pam:reas in more than one-half the instances 
shows morbid changes. The most frequent lesion is the granular atrophy 
of llanscmann, occurring in 36 out of ..J:O cases of pancreatic diabetes. 
Fibroid incluration of the pancreas is sometimes obsen'ed in diabetics, 
and is due to syphilis. Diffuse cancer of the organ may lead to diabetes, 
but not readily, ITa.nsemann ba,·ing observed 2 cases, nnd I also 2, with
out diabetes. Calculus, with atrophy, may or may not be associated 
with diabetes. Occlusion of the pancreatic duct, atro1jhy from pressure, 
and cystic degeneration of the orgnn may sometimes be combined with 
the disease. Acute necrosis of the organ may rarel.v lead to glycosuria, 
but of 100 cases collected by Fitz and Seitz only 2 bad diabetes. 

The liver is often enlarged and the seat of fatty degeneration. Ac
cording to French writers, there is a diabetic cirrhosis of the organ 
(cirrlwse piy111entaire), the pigment being derived from destroyed blood
cells. I have observed an instance in which diabetes coiuci<led '\ith 
tertiary syphilis affecting the }i,·er. 
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The J(idneys.-There ma.y be noted a benign, often intermittent, 
form of albumiuuria, and a we1l-ma.rked nephritis, with fatt.Y degenera
tion, is often present. The tubal epithelium may show a hyaline change, 
and the lesions of acute nephritis, which may be the cause of diabetic 
coma, ma.y be present. 

NnTolrn 811stem.-In rare instances organic disease of the medu11a 
(tumors, sclerosis, etc.) is found. Cysts have been met with in the 
white matter of the cerebrum, and perivascular changes have also been 
described (Osler). Cha nges in the posterior columns of the cord have 
been noted, and a peripheral neuritis, simple or multiple, is commonly 
though not constantly seen. 'l11le so-called diabetic tabes is generally 
supposed to be due to multiple neuritis. Fraser and Bruce post-mor
temi..:ed a case of' diabetic neuritis which showed a zone of degeneration 
in the optic nerve. Sclerosis and enlal'gement of the ganglia of the 
sympathetic system have been noted in a few cases. 

'l'he Lungs.-'l'he commonest }e;.;ions in the lungs are gangrene fol
lowing pneumonia (particularly broncho-pncumonia) and the so-called 
diabetic phthisis. }!.,atty cmboli htwe been fouml in the pulmonary 
vessels. 

'l'he Jiertrt.-Arterio-sclerosis with cardiac hypertrophy is often met 
with, but does not constitute a peculiar lesion. Marie found pigmentary 
degeneration of the muscular fibers and sclerosis of the pigmented 
fibrous tissue. 

'l'he S/rin.-Cutaneous pigmentation, brown or even red-black. and 
more or less uniform, has been reported in 9 cases (Jlanot and Chauffard). 
It is associated with bypcrtropl1ic cirrhosis of the li\'er. 

'l'lte Stomach.-Di latation and, according to Jacobson, marked catar
rbal changes are common in the ca rl ,Y stage. 

'1'!1e Blood.-The normal proportion of sugar in the blood (0.15 per 
cent.) is usually incre~tsed, though there is no immediate connection be· 
tween the pcrcenta.ge of sugar in the blood and in the urine in diabetes. 
Both in experim cnta.l and pathologic dia.betes hyperglykemia may be 
marked, with moderate or sl ight glycosuria, a.n<l L6pine has shown that 
diuretics diminish hypcrglykemia by increasing the glycosuria.. The 
bloo<l-plasma contains much fat. It is probable that the albuminoid 
matters in the blood may pro<lucc glucose. Glycogen probably exists 
in the blood·corpuscles, and not in the plasma, ''where it would be 
destroyed by the diastasic ferment" (Dastre), and it is a normal ele
ment of the blood, apparently belonging to the leukocytes (lluppert 
and Czerny). 'L'he corpuscles show no special a.Iterations. 

General Etiology,-(a) Heredity is generally belicvccl to exert a 
predisposing influence, since cases a.re observed to succeed one another 
in the same family. (b) Season also exerts an influence, diabetes :tppear· 
ing more frequently in the months of March, April, July, and Novem
ber (Da•:is). (c) The male sex suffers much more frequently than the 
female. Wegeli, however, found in 107 cases that children of both 
sexes were affected in a.n equal proportion. (cl) Age.-~fost cases occur 
between twenty.five and fifty years. Infantile di:.~betes is rare, and 
occurs most frequently about the age of five, though it has been met 
with under one year. (e) The 1-Iebrew race is especially susceptible. 
(f) 'l'lw better classes of society furnish most instances, and particularly 
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that large element composed of neurotic subjects. (.q) A nen•ous slw('/r 
or strain or prolonged mental anxiety acts as a predisposing cause. ('1) 
Occupation.-The urine of 607 indi,·iduals engaged in manual labor 
that required great muscular and respiratory activity showed no sugar 
in any case: while the urine of 100 inclh·i<luals engaged in intellectual 
work of a more or less fatiguing character, but always intense and sed
entary, showed sugar in 10 of the cases in rn.rying proportions (Worms). 
(z} Obesity prcdispo~es, though usuall.v to the lipogenic form, which is 
generally a mild variety. (i) <;Jertain chronic diseases-e. g. syphilis, ma
laria, gout-predispose. (k) P1·egna11cy bas a slight though decisive in
fluence. (l) It sometimes fol1ows acute i1tfectious diseases. (m) Local
ity.-1.Jnlike gout, which bas been increasing in recent t imes, di:Lbetes 
mellitus has been decreasing in America. On the otl1er hand. in cer
tain other countries, particularly in France, diabetics appear to be con
stantly increasing in number, the mortalit.r in Pa.ris having more than 
doubled from 1883 to 1892, inclusive. 'l'he disease is much more fre
quent in cities than in rural districts. 

Special Etiology.-lJnder this head may be arranged the following 
groups of cases: (1) Diabetes due to pancreatic disease . (2) Cases oc
casioned by hepatic disease ( or,qanic and functional). (3) Those com
paratively rare instances caused by disease of the brain (tumors, sclerosis, 
01· irritative lesions of the diabetic cenler) and spinal cord. (-t) Diabetes 
follows lraumatism. and especially injuries to the head. Not infre
quently it occurs after injuries to other parts of the body, such as the 
spine, sacral region, abdomen, etc. In 212 cases of traumatism of the 
head Higgins and Ogden found 20 cases of glycosuria, though on ly a 
small proportion of the cases (2) exhibited a permanent glycosuria from 
the date of injury. Ebstein, 1 after an exhausti\'e study of 6 of his own 
cases and of 4-l gathered from literature, concludes that there can be no 
question of tbe d irect causal relation of traumatic neurosis and diabetes. 
Cases of diabetes may follow injury without ccrebro-spinal lesions. 

Clinical His tory.-For the sake of accuracy and convenience of 
description the cases will be divided into the acute and chronic forms, 
brief reference being made to special varieties based upon an etiologic 
classification under Clinical Types. 

1. Acute Diabetes Mellitus.- The instances are few and the course is, 
as a rule, rather subacute than acute, manifesting a predilection for the 
young and middle-aged. rrhe onset is more abrupt than in the chronic 
form, but the characteristic features do not differ from those of the lat
ter, more common variety. i\Iany of the caees due to pancreatic disease 
are of this class. 

2. Chronic Diabetes.-The symptoms are evoh-ecl slowly and gradu
ally, as a rule, and prominent among prodromal conditions is dyspepsia 
or chronic gastric catarrh. We may also note certain nervous disorders, 
such as headache, mental irritability, moroseness, and insomnia, with or 
without gastro-intcstinal symptoms. In some cases the patient suffers 
merely from genera.I debility and malaise, and either fre(1uent micturi
tion, polyuria, or unnaturnl thi rst is a.pt to be noticed. Rarely, dia
betc:s has an abrnpt onset, as after an injury or :~ sudden severe nervous 
shock. \\' ith the development of tLe affection the polyuria becomes 

1 Deutsche Arch./ klin . .Med., April, 1895 
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marked, as a rule, the thir.st great, the _appetite keen, and glycosuria 
appears. In spite of the enormous quantities of food taken, progressive 
emaciation and debility attend. 

Leading Symptoms and Complications in Detail.-{!) 1'!te Urinary 
'5Jtmploms.-The daily amount of urine varies from four or five pints to 
as many ga1lons. In very mild cases and in intcrcurrent febrile attacks 
it ma.y be slightly, if at all, increased in quantity. Its color is pale, 
and its specific gravity ranges from 1020 to 1050, rarely being as 1011 
as 1015; it has an acid reaction, a sweetish, aromatic odor, and a di~
tinctly sweetish taste. Sugar is present, the amount varying from } of 
1 per cent. to 2 per cent. in mild cases, to 5 or even 10 per cent. in 
severe attacks. 1l 1be total amount eliminated in the twenty-four hour:; 
varies from five or ten ounces to a pound or more. (l?or the most satis
factory tests for glucose in the urine vide Glycosuria, Diseases of the 
Kidney.) 

Other forms of sugar than glucose (inosite and levulose) may be con
-tained in the urine, and glycogen has rarely been found . ~L1he urine 
may a.lso contain fermentation-products (acetone, alcohol, and <liacetic 
acid) . Acetone strikes a Burgundy-red color on the addition of the 
chlorid of iron (vide Acctonuria, Diseases of the Kidney). 

The u.rea is greatly incl'eased, Kaufman finding the quantity in the 
blood of diabetic dogs to be doubled. Uric acid is either normal in 
quantity or slightly diminished, but a large amount of ammonium is 
present, indicating an increase of organic acids. The phosphates may 
also be present in greatly increased proportion (Ralfe), and in such 
cases the glycosuria may be more or less intermittent. This has been 
described as a special varicty- phosphatic diabetes. Lipuria may be 
present. 

Slight albumin-u,rla) often with an intermittent tendency, is common 
even in the early stages, and is not of grave significance. Well-marked 
nephritis with its characteristic phenomena may de\·elop, though usua.lly 
in advanced diabetes; and if albmninuria be marked, the amount of 
sugar excreted may be considerably diminished. The development of 
chronic interstitial nephritis, however, is not a favorable complication, 
as some have supposed. With or without nephritis, arterio-sclerosis 
may be observed, and pyclo-nephritis (rarely) and cystitis (not rarely) 
may appear as complications. As the result of fermentative processes 
in the bladder gases may form (pnewnaluria). Impotence is a not in
frequent. and often an earl_v and a very significant, symptom; later this 
condition may improve spontaneously. 

(2) .Digestive Symptoms.-Although a general feature, thirst may be 
discussed under this head. This symptom may be most distressing, 
necessitating the drinking of large quantities of water at frequent inter
vals both by night and by <lay. 'l.'he amount of water taken stands in 
direct rela.tion to the amount eliminated, though ·not necessarily to the 
daily amount of sugar excreted. Notwithstanding the fact that the in
creased amount of water is needed to dissolve the sugar, cases of con
firmed diabetes are met with in which thirst is not marked and the 
amount of urine passed but little above the normal. Cases are also 
encountered in which the amount of urine is large and the percentage 
of sugar excreted very low. 'L'he ca.use of the unusual thirst is not 
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quite clear. though it is probable that the chief factor is the increased 
systemic demand for liquids. 

The appetite is abnormal1,\· large and sometimes almost insatiable 
(bulimia), and there ma.y be an intense craving for carbohydrates. I 
hrn·e, however, met with two instances of well-developed diabetes in 
which the appetite was not inordinate. 'l'be cause of the ravenous ap
petite is probabl~· to be found in the defective assimilative processes. 
Considering tbc quantity of food consumed, the digestion is often sur
prisingly good, but the association of' dyspepsia and di:~bctcs is by no 
means an uncommon one. As a rule, there is constipation, though brief 
intervening attacks of diarrhea may occur. 

The tongue is genera,lly dry, large, often presenting a rough and 
fissured surface, and it ma.y either be coated or red and glazed. The 
gums sometimes swell, and may ooze blood. The saliva is scanty and 
its reaction persistently acid, while the salivary secretion may show 
sugar on testing. The teeth decay, and aphtbous stomatitis or thrush 
may attack the oral cavity. 

The li\"er is frequently somewhat enlarged. though the biliary secre
tion usually is not disturbed; jaundice may, however, arise as a com
plication. ~Iarie has gi,·en a description of pigmentary "hype1·trophic 
cirrhosis with diabetes mellitus," of which only 9 undoubted cases have 
been published. It appears late in adult life, and, in addition to the 
symptoms of diabetes mellitus. slight ascites, considerable hypertrophy 
of the liver and spleen, with brown or even gray-black cutaneous pig
mentation. are among the chief features noted. There is no true icterus 
as a rule, but the urine is highly colored and contains bile-pigments. 

(3) Cutaneous .Jianlfestations.-Diabetic urine, on account of the 
sugar it contains, has irritant properties, and often produces in the 
female pruritus vulvre, a most troublesome symptom and one that 
should always excite suspicion of this <lisease. In the male, bala,nitis 
often occurs, clue to the effect of the decomposing urine, and from the 
same cause the genitals and adjacent cutaneous surfa.ces may be the seat 
of eczema. This seems to be more common in women than in men. 'fhe 
skin is usually harsh and dry, though rarely copious perspiration may 
be observed. and particularly if phtbisis be a complication. l'he hair 
often falls off, and in one case in my own practice she<ldiug of the nails 
occurred. Among the commonest of the early cutaneous symptoms are 
furuncles and boils. Later large carbuncles often appear. Gangrene 
(especiall,v of the feet) due to arterio-sclcrosis is not infrequent, and 
edema., arising independently of nephritis, is not uncommon. 

(4) Nervous '51;mptoms.-Diabetic coma is the most important as 
it is the most grave symptom, marking a fatal termination in more 
than half the cases. It is of most frequent occurrence in instances 
showing rapid wasting, and is heralded by a fruity odor in the exhaled 
breath and in the urine. r.rhe polyuria and glycosuria. lessen, while 
acetonuria increases as a rule. l'he cases may be arranged into the fol
lowing clinical groups: 

Group 1. rl'o this belong abortive forms that terminate in quick re
covery. 'l1his process may be repeated several times at intervals, and 
at last a fatal coma mn,y supervene. 

Group 2. Perhaps the largest group, in which tLe diabetic coma fol-
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lows some form of exhausting exercise. It ma~· end fatally in a fc:w 
hours or, though less f're11ucutly, in three or four days. 

Group 3. This is a. comparatively small class, and is char:ict<.•ri;~ed 
by collapse of the circulation (small, rapid, feeble pulse, cyanosis, etc.), 
leading to coma.. It is induced either by over-exercise or by intoxica
tion. I have seen 2 typical instances. but feel that it may be ques
tioned whether most of these cases should be classed as diabetic coma. 

Group 4. Without previous dyspnea or distress there appear such 
symptoms as headache and signs of intoxication, and these arc followc1l 
quickly by deep aucl fatal coma (Frerichs). 

Group 5 . Here diabetic coma is preluded by symptoms of some 
localized disorder, such as gastro-entcritis, pharyngitis, pneumonia, 
gangrene, or cnrbunclc. The attack sets in with headache, delirium, 
distress, a.ncl dyspnea both inspiratory and expiratory. Cyanosis ma.y 
develop early, and, if so, cardiac failure precedes the coma. 'L111e durn
tion is from one to fil•e days. 'fhis group, which was first described by 
Frerichs, may have a different onset, and I have seen two cases, one 
attended by carbuncle, the other with gastric symptoms, in which head
ache, dyspnea. and great distress were conspicuous by their absence. 
The coma ended in a speedy death. 

Group 6. Hirschfeld has recently described a class of cases in which 
we find, in old persons, a moderate glycosuria and coma supervening 
under the influence of gangrene or carbuncle. 

The causes of diabetic coma are still obscure. Hirschfeld points to 
insuHlcient nutrition from an exclusive meat diet as an important fac
tor. Kussmaul believed diabetes to be due to acetone. Klemperer, after 
a careful study of 21 cases, concludes, to bis own satisfaction, that the 
condition is not due to an acid-intoxication, and that there probably ex
ists in the blood a toxic substance which produces an increase of acidity 
(" acetouemia ") :md coma. In this connection the fact that an in
creased destruction of nitrogenous material may be the cause of fatal 
coma.1 not only in diabetes, but also in other complaints (e.g. perni
cious anemia), must be recollected. Again, from the character of many 
prelimina.ry symptoms <lia.betic coma must sometimes be of uremic 
origin, while those cases that follow suppuration and gangrene may be 
septic in nature. 

Peripheral neuritis is common. The most frequent form is diabetic 
tabes, indicated by an absence of the knee-jerks, darting pains, paresis 
of the extensors of the foot. and by the peculiar gait (steppage). Other 
symptoms pointing to neuritis may be numbness, tingling, and certain 
trophic disturbances, such ~s shedding of the nails and perforating 
ulcer of the foot. Neuralgrn. may be a troublesome symptom, par
ticularly when it is of the s~?mmetrical sciatic type, and it points to 
neuritis. The same is true of paraplegia, a condition that is sometimes 
observed. 

Ps.lfc/wpathia (e. g . irritability of temper, hypochondriasis) may 
sometimes b_e present, and temporary bemiplegia has been noted. 

(5) Special-sense Symptoms.-Not infrequently cataract develops, 
leading to blmdness. Its cause is not clear. Transient ptosis and 
strabismus ma.y also appear, and among other ocular conditions arc 
optic-nerve atrophy, retinitis (often clue to associated nephritis), and 
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hemorrhage. .\.rnauro~is is rarel.Y observed. Among the aural symp
toms I would mention ota.lgia, otitis media. and mastoid disease. 

(6) J.liuscular S!Jmptoms.-In diabetics there is a tendency to cramps, 
especially in the calf of the leg, that does not show itself during the 
da.y, but appears during the night and on waking in the ruoming. 
L"uschuld found it present in 33 out of 109 cases. Another variety of 
cramps that may appear at any hour of the day has been noted in con
nection with the so-ca.lled "gastric crisis," which may be due to cramps 
affecting the diaphragm. In these attacks colicky pain in the epigas
trium, with vomiting, and febrile reaction attend. 

(7) Respiratory System.-Serious pulmonary complications not in
frequently appear in the advanced stages, and often cause death. The 
most frequent is pulmonary tuberculosis, which has the custorna.ry term
ination, and does not differ from the usual form of the disease. A 
second. quite frequent complication is gangrene, which ma.y either be 
limitt'd to circumscribed foci or form a general condition. The peculiar 
and highly offensiYe odor of the expectoration that is so characteristic 
of gangrene ma.y be wanting here. A very serious type of secondary 
pneumonia. sometimes occurs, and ma.y terminate in gangrene. 

(8) Circulatory System.-Tbe pulse ma.y be of natural frequency 
and tension. In other cases it is somewhat slow, and the tension mav 
be increased. This is often <lue to an associated arterio-sclerosis, pa;
ticularly when gout plays a. prominent rOle in the etiology. 'J'he heart is 
sometimes quite weak, as shown by the visible first sound and the feeble, 
small, irregular, or intermittent pulse. As to frequency, the pulse Y:.tries 
greatly : it may be slow (brnchycardia), not exceeding -10 or 50 beats 
per minute, or it may, though more rarely, be accelerated, reaching 120 
or even 130 hen.ts. Dyspnea, n, tendency to syncope, and gastric dis
turbance may be seen in combination. Cardiac failure, le<LCling to coma 
and speedy death, has already been mentioned. 

(9) Constitutional Symptoms.-Gsua11y there is a constantly increas
ing loss of flesh and strength. In the mildest types, however, and par
ticularly if they occur in the latter half of life, good bodily nutrition 
and a fair degree of strength may be maintained indefinitely. When 
emaciation is progressive the polyuria is apt to be proportional. rl'he 
temperature is at first normal, later usually subnormal, though intcrcur
rcnt febrile attacks, clue to complications. are often witnessed. Finally, 
as the result of profound emaciation and weakness, the patient betakes 
himself to bed. 

Clinical Varieties.-(a) Infantile Diabetes.-lleredity, traurnn
tism, and convalescence from severe acute infectious diseases are the 
most potent causes. 'J'he type is severer and the course shorter than in 
adults, and the latter may be quite acute. On the other hand, a com
paratively mild chronic form is, though rarely, met with in children. 

(b) Pancreatic Diabetes.-This is a gr:we variety, and sometimes 
presents, in addition to the usual features already pointed out, evidences 
of pancreatic involvement. There may be epig<t8lric pain; the fats are 
poorly assimilated; nnd the physical :signs may rarely point to pancreatic 
growth. Marked polyuria. and great thirst may be absent, and albu
miuuria is rare. I t is to be recollected, moreover, that not all cases of 
pancreatic cfo1ease are attended with diabetes. 
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(e) Alimentary or Lipogenic Glycosuria.-This is caused by dietetic 
errors, and especially by excesses in eating and drinking, combined 
with physical inactivity. Bloch experimented on 50 patients. and found 
that the amount of grape-sugar that could be given before glycosuria 
appeared differed widely in different diseases. :Frequently the smallest 
quantity was required in nervous disease , and particularl.v in cerebral 
affections. Von Jaksch induced alimentary glycosuria in cases of hys
teria and in cases of phosphorus-poisoning with fatty degeneration of 
the liver. 'l'his form of the disease is often a temporary affair, and 
restoration to health from the primary affection may defy further at
tempts at the production of glycosuria. It is a. mild form of the disor
der frequently observed among persons inclined to obesity, an<l especially 
among those who live luxuriously and indulge too freely in rich dishes. 
The percentage of sugar in the urine is usually small, while polyuria 
and polydipsi:t are moderate. 

Prognosis.-In acute diabetes the duration varies from a few days 
to eight or ten weeks, while in chronic diabetes the course ranges from 
one or two to five or even ten years. When the disease commences in 
the declining period of life, the course is longer still, and has been 
known to reach fifteen years. ~I.1he shortest limit is found in infantile 
diabetes. The outlook is greatly influencecl by the type of the inch· 
vidual case. The seYere forms are generally fatal, and are often rapid 
in their course, occurring, as a rule, at an early period of life and in 
persons with an hereditary taint. They arc not infrequently due to pan
creatic disease. The mild types and those that occur later in life offer 
a more hopeful prognosis, an<l in certain cases the withdrawal of all 
carbohydrates from the diet will cause the sugar to disappear from the 
urine. Of the special varieties, alimentary glycosuria is altogether fa
vorable in its course, trawmatic diabetes somewhat less so, while the 

pro5:o~~:e ~~h~J:, 1:~~i~i~~:;i~!f:~~i t~5e d~~!:s~1 ~~;i~~~~~e~ more favorable 
the prognosis. Stout persons also bear saccharine diabetes better tLan 
lean. Pre-_existing affections may render the prospect quite gloomy, 
and the comcidence of certain symptoms and complications indicates 
grave danger; amon~ these a.re coma, phthisis, gangrene, pneumonia, 
cardiac weakness1 an<l nephritis. Of 108 such cases, 6-! per cent. ter
minated fatall_v {W'"egeli), and between the ages of four and five years
the most dangerous period-20 out of 29 cases perishe<l. 

Diagnosis.-Diabetes is distinguishable by means of (1) its causal 
influences and its pathologic antecedents and relations; (2) its gradual 
onset, often marked by certain suspicious symptoms (e. ,q. debility, im
potence, symmetrical sciatica, cataract, furunculosis): (3) the per.sistcnt 
(rarely intermittent) presence of glycosuria, polyuria1 and, later, acc
tonuria and ~lbuminuria; (4) the inordinate thirst and appetite; (5) 
cutaneous. boils, carbuncles, gangrene, pruritus vulvoo in the female, 
balauitis Ill the male; (6) neuritis (especially double sciatica), diabetic 
ta.bes, and coma; (7) muscular cramps; (8) special complications; and 
(9) the long course with slowly progressive asthenia a.ncl wastin.fJ'. 

In suspicious cases, even before the discovery of sugar in the urine, 
particularly if adiposity should deYelop, grape-sugar nrny be adminis· 
tered for diagnostic purposes. If glycosuria result, the cases are to be 
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treated just as in pure diabetes. Transient glycosuritL, however, should 
be differentiated from the genuine affection. 

Treatment.-!. A properly regulated diet is of the first importance. 
Such food-articles as contain starch or sugar (honey, sugar, ordinary 
flour or bread, biscuits, rusks, toast, arrow-root. oatmeal, cracked wheat, 
potatoes, tapioca, sago, peas, beans, turnips, carrots, parsnips, asparagus. 
artichokes, squashes, beets, corn, rice, hominy, the stalks and white 
parts of cabbage, lettuce, broccoli, figs, grapes, prunes, apples, pears, 
bananas, jams, syrups, sweet pickles, chocolate, cocoa, liquors, and 
especially sweet wines) are either to be altogether prohibited or re
stricted to definite qurtntities, as will be pointed out below. Among 
articles to be forbidden are also the livers of animals, mollusks (oysters, 
etc.), and the insi<lc meat of crabs and lobsters. The chief diet must 
be animal, since the non-nitrogenous substances are to a. \'Cry limited 
extellt, and in some instances not at all, assimilated. My own plan is 
to first note the effect of a rigid dietary as follows: 

(a) Animal food : Fresh meats, poultry, game, bacon. ham. fish of 
all kinds, including crabs and lobsters (except the inside meat of the 
latter). Fatty substances in large quantities (5viij-256.0-daily), with 
a view to restricting nitrogenous destruction, are highly commended by 
l(lemperer, and the free use of butter is also urged, eggs, cream-cheese, 
curds, and buttermilk being allowed. 

(b) regetables: Saur-kraut, lettuce, sorrel. mushrooms, water-cresses, 
spinach, chicory, ccler~', cucumbers, mustard-cress, and pickles of vari
ous sorts (except sweet). 

(c) Bread: The crust of a French roll, first recommended by Flint. 
(d) Fruits: Lemons, oranges, and nuts (except chestnuts). 
(e) Bevera,qes: i\Iilk enough for cooking purposes; tea and coffee, 

sweetened with glycerin or saccharin; alkaline mineral waters (Sara.
toga-Vichy, Seltzer-water), simple water with a slight amount of brandy, 
and acidulatcd drinks. Also Bass's ale, in which all the sugar is con
verted into ca.rbonic acid and alcohol. 

This st ri ct diet usually causes the sugar to diminish greatly in 
amount. and in many cases to disappear entirely. If the patient keeps 
well nourished and strong, it may be continued until recO\'ery. On the 
other hand, nothing is gained by relieving the glycosuria. and polyuria if 
it be accomplished at the expense of the general strength of the patient. 
~.L1his latter result is sometimes witnessed, and in such cases carbohy
drates in limited amounts are indicated. S. Solis Cohen, after repeated 
trials, recommends le\'lllose as a form of sugar that can be assimilated 
without augmenting the excretion of glucose. With lean patients he 
uses 3j (32.0) per day; with stout persons, only enough to act as a 
sweetening agent. Lactose has been found to give similar results. 
Hale nlso strongly urges levu1ose, after considerable personal experi
ence. As a substitute for the latter agents a small amount of ordinary 
bread or potatoes, as the patient prefers, may be allowed. The effects 
upon the general condition of the patient, as well as upon the glyco
suria (ascertained by a daily qmLntitative estimation of the sugar in the 
urine), arc to be careful!)' noted, and the proportion of carbohydrates 
ma.\' be increased gradmtlly until the limit of the system's ability to 
assimilate them is found. A more generous dietary is allowable only 



38-! COSS1'f7'U7'ION.JL DISE.IRJ:.~~. 

after the sugar has been absent from the urine for a couple of months, 
and then it is to be adopted in a gradual manner. A skimmed-milk 
diet bas been recommended by Donkin, 'l1yson, ntH.1 others, but I have 
found it to be vastly inferior to the one abo,·e laid down, and hence it 
should not be tried unless the latter cannot be taken. 

2. Next to an appropriate diet stand certain directions as to proper 
hygienic living: (a) All forms of mental excitement and worry must he 
avoided; (b) moderate and regular physical exercise aids metabolism, and 
is thus directly useful ; massage may be substituted for active exercise 
when the latter is prohibited on account of weakness; (c) the diabetic 
requires a tempcrnte and equable climate; (d) a daily tepid bath if the 
patient be feeble, and a cold bath if he be strong, are to be commended; 
(e) flannels should be worn next to the skin all the year round; (!)the 
living and sleeping apartments must be thoroughly ventihited; (g) the 
teeth must receive careful attention in order to prevent caries. 

3. The medicinal measures deserve only th ird place in the treatment 
of diabetes, and of these opium is still the chief. It is not necessary to 
employ it in all cases, but it may be trie<l if the dietetic and hygienic 
treatment before recommended cannot be carried forward or fails to 
effect a. cure. Opium seems not only to exert an influence o\·er the 
polyuria and the excretion of sugar, but it almost inrnriably lessens the 
intense thirst and conduces to refreshing sleep. The drug is well tol
erated by diabetics. The commencing dose may be gr. j (0.06-18) three 
times daily, and Inter increased to gr. v (0.32-1) or even to gr. x (0.648) 
three times daily. If morpbin be employed, we may begin with gr. t 
(0.0162) and increase the dose to gr. j (0.06-!8) or more three times 
daily. Pavy warmly advocates the use of codcin (gr. ]-iij-0.032+-
0.19-!4, three times a day). My own best results have been obtained 
from the use of the latter remedy in the form of the sulphate, in asccncl-

:~~n~i~s~sth:0~o~~,~~0g~·.";%~~6t)(~v~:.;2ie~~~eJ J~;0~n~ild~;'..' iJ~Oa~~ 
(rnrely more) arc taken thrice daily. Codcin possesses the adrnntage 
of being less constipating and less likely to disturb the digestive func
tion than either opium or morphin . In patients of a full habit the alka
line waters exercise a. valuable influence; Bethesda, Carlsbad, and Yichy 
of France have long ha<l a reputation. For the foreign water our native 
alkaline waters may be substituted, especially the Saratoga-Yichy. 
While these are valuable aJ.juncts, they are, howe\·er, without the cura
tive and specific effect that is claimed for them by certain authorities. 

Among other therapeutic agents that have been employed are the 
following: the solution of the bromid of arsenic, ntiij-v (0.199-0.333) 
three times a day, after meals-in some cases a. useful adjurnnt to the 
treatment above outlined; potassium bromi<l, gr. xx (1.296), three times 
a day, approximating in efficacy the latter remedy; gua.iacol, mv-x 
(0.333-0.666), three times a day in a tablespoonful of milk or cod-liver 
oil, bas given excellent results (Clemens); antipyrin (gr. x-0.6-18, three 
times a day); sodium solicylate, gr. xv (0.972), three times daily, lessens 
the formation of sugar; . and strychnin, gr. "JlO (0.0021), three times 
daily, is an almost mvar1ably useful reme<ly. Of the numerous rem
edies in whose fiwor convincing evidence is wanting, but which are 
employed by different clinicians, the following may merely be enume-
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rated: Fowler's solution, potassium iodid, iodoform, lactic acid, glycerin, 
nitrogl_yccrin. crcasote, quinin, jambul, lithium, and ammonium salts .. 

The treatment of diabetes by fresh pancreas or by dry or glycerm 
extracts has been uniformly unsuccessful. These preparations ham been 
employed to suppl,,· the ferment (internal secretion) essential to the 
assimilation of sugar. R. Lepine bas obtained from the fresh pancreas, 
from !"Uli\•a. and from the diastase of malt a glycolitic ferment h.'~ a. 
metho<l which, he tells us. sti ll requires to be perfected. 'l'his agent he 
has used in 4 cases of diabetes with a. fair degree of success. Sa.ys Le
pine: a I have nc\·er thought of treating cases exclusively by the glyco
litic ferment, which responds only to an indication-diminished glscol
ysis-wh ich I have noted in diabetic patients, but therC' arc other essen
tial clements of the disease that must also be treated if good results be 
desired." Williams tried grafting shcep'i;:, pancreas in dinbetics in two 
cases, and, while the grafts were found to base foken bold, the results, 
so far as pertained to the course of the complaint, were un1Satisfactory. 

-1. Symptomatic Treatment.-)Iost symptoms demanding therapeu
tic interference the competent ph,Ysic:iau is prepared to meet by follow
ing general rules. 'l1he management of diabetic coma., however, will 
be briefly alluded to, though. unhappily. the agent is yet unkno,\n that 
is capable of controlling this dangeroul' complication. Without stop
ping to mention all of the reme<lies that have been employed. it is pre
mised that so long n!il we are ignorant of the cause of coma nil efforts at 
cure must be rC'gardcd as being purely empirical. \\'hen it was thought 
to be due to acid-intoxjcation, alkalies were employed in its treatment, 
and Klemperer ga."·e large amounts of alkalies in H cases by intravenous 
injection, without pr<',·enting a fatal issue. Klcmperer urges the use 
of fatty substances in large quantities as the best means of restricting 
nitrogenous destruction, and thus preventing the condition to which 
diabetics so fret1uently succumb. When a diF-gust dc\'Clops for fats a sub
stitution-method of treatment consists in administering alcohol (5iss-
48.0-pcr <lay). Like carbohydrates, alcohol in 8111all quantity checks 
waste and may lead to an accumulation of flesh (llirschfel<l). Strych
nin, digitalis, or ether ma.y be tried hypodermically during the attack. 
Prolonged tepid baths with occasional douching have ~cemed to produce 
beneficial results in some cases, and are worthy of a trial in all. J lypo
dermoclysis may be employed for its palliati,·e effect. 

DIABETES INSIPIDUS. 
Definition.-A chron ic nervous affection, characterized by con-

1:~~~t 8~!~:~.t 3~11;1<l afb~n~~~c~~~~\fl~~· l~~'' t~1~~:{fi~vl~1~!l~it~'~wever, is free 
Pathology.-No definite or characterist ic lesions ha.ve been noted, 

th~ugh some degree of en largement of the kidneys, together with saccu
lat1on, due to pressure backward upon the renal structure by the enor
mous quantities of urine in the bladder and ureters, has been observed. 
'J1he ur~:C'rS and pelvcs of the kidneys may be dilated, and the bladder, 
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owing to constant over-distention, may be hypertrophied. The nenous 
lesions are di,·ersificd, but arc not peculiar to simple polyuria. )lost 
important, perhaps. arc the tuberculous and other tumors about the floor 
<>f the fourth ventricle. 

Etiology.-(a) Diabetes insipidus is often induced by nen•ous infl11-
ences- shock, fright, etc.-and may also be of traumatic origi11. In the 
majority of the latter cases it follows injuries to the head, but ahw, more 
n1sely, it may be traced back to injuries of other parts of the body. 
Tuberculous and other lesions in the ricinity of the Hoor of the fourth 
ventricle may produce polyuria.. It Las also been _ caused by paral.''.:-is 
of the sixth 11crvc, with or without meningitis. (b) It may occur dur111g 
con \•alesccncc from acute i;~fectious diseases. I have seen 2 instances 
after influenza in young subjects. (c) Intemperance, especially the con
sumption of inordinate quantities of malt lictuors1 prO\"CS a. cause. In 
several of my own case's t he amount of urine passed was out of all pro
portion to the quantity of fluid ingested. One of these patients con
sumed three pints of beer daily, while the urine excreted amoumecl to 
eight t1uarts. (d) lleredit.11.-W eil found in four grnerations of a certain 
family consi:5ting of 91 members. that 23 exhibited continuous polyuria 
-all, howe,·er, remaining in goocl health. (e) A,qe.-The disease is rcla.
ti,·ely more fret1uent in childhood and early adolescence than is djabetes 
rnellitus. Of 70 cases collected, 22 were under ten years of age1 and 13 
between ten and twenty (Hoberts). Diabetes insipidus may be congeni
tal. (f) 'l1he great proportion of cases occur in males as compared with 
females. 

Nature of the Affection.-The specific cause of the disease, if it have 
one, is as yet undiscovered. 'Ve are totally ignorant of its true nature, 
though the facts discovered by Bernard, that eitlJCr a puncture at :t cer
tain spot in the floor of the fourth ventricle or section of the va.gu. causes 
polyuria,, go to show that it is of nervous origin. It is true that the 
disease may come on in persons apparently in robust health without 
discernible causative agencies. In many instances, such as organic 
affections of the bra.in or abdominal tumors, the condition is purely 
symptomatic, and t.hcse are probably not to be cla.i;:scd as cases of gen
uine diabetes insip1dus, which is a vaso-motor neurosis, usua.lly of cen
tral, though sometimes of reflex, origin. 

Clinical Symptoms.-'l'he onset is gradual. as a rule, but when it 
follows a fright or traumati~m it may develop quickly. There are two 
main symptoms-the passage of an enorinous quantity of limpid urine, 
arnl the constant thirst. 'l'be dailv amount of urine varic~ from :10 to 
60 pints (10-30 liters); it is transp;rent, a.nd the Rpecific grnvity is low 
(1001 to 1005). While the percentage of solids is lessened, tbe total 
is usually about normal. and may e\'eJl be increased. Albumin and 
suµ:ar are rare, but in a few cases inosite has been detected. 'l'he act 
of micturition is of ,·ery frequent occurrence. and the quantity of urine 
passed at each sitting surpris ingly large. 'J'h e persistent thirst nec<'ssi
tatcs frequent drinking, but the vornc ious appetite seen in diabetes mel
litus docs not mark this discase1 in which the appetite is only slightly 
increased. As a. result of the polyuria tbe skin and mutours mrmbra.ncs 
arc abnormall)' dry, as in genuine diabetes. But, unlike tLc latter 
affection, a fair degree of bodily nutrition is maintained as a rule. 
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The ~ali\•a and other digesti\·e secretions are scanty, and this, together 
"ith the good appetite. is a fact which explains the disturbances of 
digestion :-:ometimcs met with. The tolerance of the system to alcohol 
is often phenomenal. .. \ ssociated nervous phenomena arc frcl1uently 
obsened. such as neurasthenic ssmptoms, insomnia 1 and chorea. 

Prognosis.-The majority of instances proceed to rccoYery sooner 
or later, while otber:S pursue rtn ulmost endless course-forty or crnn 
fifty years in duration-and the patient meanwhile retains his general 
good health. There is a. small group of grave cases that arc clue to 
organic diseases either of the brain or abdomina.l organs. Death may 
also be occasioned by some intercurrent complicating cond ition . 

Diagnosis.- 'J'he cli nical recognition of diabetes insip idus rests 
upon-(ci) tLc enormous amount of urine passed; (b) its low specific 
gravity; and (c) the a.bscnce of sugar and albumin. 

Differential Dia.gnosis.- Among affect ions that must be differentiated 
are diabetes mellitus, which has a single point of resemblance-namely, 
the polyuria; hysterical polyuria, which is trnnsient and accompanied 
by other hysterical manifestations; and clu-onic interstitial nephtitis, 
wliic:h sometimes di!:itinguishes itself by the presence of albumin and 
hynline casts in the urine, arterio-sclerosis, and cardiac hypertrophy. 

Trea tment.-The amount of drinking.water is to be moderated in 
a gradua l, cautious manner. 'J1

0 insist upon a sudden great reduction 
is producti\'C of harmful effects, but the patient should be warned not 
to exceed his actual necessities. I also find that methodic physical 
exercise acts \'Cry beneficially . 

Of medicine~, nervines, especially valer ian and its preparations, are 
usefu l in the id iopathic rnriety of the complaint. and may be given 
in the form of the ammoniatecl el ixir (;j-ij-4.0-8.0) three or fou r 
times daily. The valerianatc of zi nc, quin in, and iron may be variously 
combined, according to the indications presented by special cases. Ergot 
and gallic acirl have long enjoyed a high reputation in this disease. The 
commencing doses shoul<l be moderate, and then be increased until fu ll 
physiological doses are employed, this method often bringing about ad
.rnirable results. Antipyrin, acetanilid, the bromids, and arsenic have 
been extensively emplo_ved and lauded by different writers in the treat
ment of this affection. My own best results haYe been attained by the 
u~e of ergot. Next to this agent the bromids and acctanilid, given 
alternatel_,. at interrnls of a couple of weeks, have been found to be 
most useful. If a primar~· disease exists, it must be met on intel ligent 
general thel'3peutic principles. 

ARTHRITIS DEFORMANS. 
(Rlie11111atoid A.rtltrilis; R!teumalic Gout.) 

Definition.-A chronic disease. characterized by progressive changes 
in the nr thritic structures (cartilages, synovial membranes, etc.) a,nd by 
os;seous periarticubr formRtions, producing great deformity. 'l1he affec
tion may rnrcly be a.rute in its course. 
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P a thology.-It is hero that the identity of the disease is di,tin
guishablc. Among early gross changes there nmy be an effusion intv 
the affected joint~, but this <lisappears later. The cartilages arc ab
sorbed, the proce~s beginning centrally, where there are both the maxi
mum amount of friction between the opposed cartilaginous surfaces and 
the minimum blood-supply. Disappearance of the cartilages is natu
rally followed by contact of the ends of the bones, the latter becoming 
polished and rf'sembling ivory as the result (eburm~tcd) . The degener
at ive proccs~, which is, as in the case of the cartilages, clue to friction 
between the bony extremities, may lead to absorption of the latter with 
a. consequent a.Iteration of sliape. 

At the periphery, where pressure is slight or even absent1 the carti
lages become greatly thickened in consequence of per:-istent irritation, 
and later become ossified, forming osteophytes which overli e the articular 
surfaces. 'l1hese may lock the joints, though perhaps oftener they cause 
partial ankylosis. Bony no<lules may also be formed from the perios
teum of the shafts of the bones. 

Almost simultaneously the .o;ynovial membranes become inflamed, a 
proliferation of their cells takin~ place, and this exudate may undergo 
organization and rarely ossificatiQn. Later the capsule and the liga
ments are thickened, causin~ a restriction of movement of the affected 
joints and producing pseudo-ankylosis. Less frequently they soften 
and weaken to such :lll extent that often partia l, and sometimes com· 
plete, dislocation of the joints ensues; but di!:=placement of the ends of 
the bones, amounting even to complete luxation, may also be clue to 
absorption of the hea.ds of the bones. 'l1his is often observed in the 
head of the femur, producing the so-called morbus co:ue senilis. ~lus
cular wasting occurs and ma,y be profound. Local neuritis bas been 
noted . 

The hislo-patlwlogic changes consist in cell-prol iferation, with fibri l
lation a.nd softeuing of the ma.trix of the cartilages, followed by absorp
tion due to pressure. At the margin, however, proliferation of tha cells 
leads to massive nodulation. 

Etiology.-The nature of the disea•e is sti ll dubious, though th<> 
old view, that it is closel"V connected with rheumati:-m on the one hand 
or gout on tbe other, sbo~ld be abaudoned. J. K. ~litchcll long since 
maintained that rheumatoid arthritis is of nenous origin, being espe
cially depenclcnt upon affections of the spinal cord, a.ncl without stopping 
to adduce all of the facts that tend to support this theory, the following 
deserve mention: (1) Diseases of the cord (locomotor <ttaxia, etc.) are 
known to ca.use arthritic conditions; (2) 'l1he character of certain cau~al 
factors, irnch as nen·ou~ shocks, grjef, etc. ; (3) 'l'he symmetry of the 
joint-deformities; (4) 'l1he time of occurrence; an<l (5) Noticeable 
trophic disturbances that are frequently a~sociatcd. Fall i 1 autopsied 
4 cases, 2 of which were typica.l, and in the latter lesions were found in 
the anterior horns of' the spinal cord, a.trophic in the first case, but 
tlegencrative as w~ll as atrophic in the second. According to 'Falli. not 
all cases of arthritis deforma.ns are to be interpreted as instances of ner
vous disease. Other theories, especiall~·1 tl1e mechanical, chemical, and 

1 llPoliclinico,Dec.,1S94. 
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microbic, have been propounded, but lrn,,·e not received the same measure 
of support as the neuro-trophic. 

(a ) The disea~e fre<1nently foll°'\8 1wTou.-; shocks, mental worry , and 
deep grief. (b) Fonales are more frequent!~' Yictims than arr males, the 
proportion, according to the statistics of G:Lrrod, being about one to 
fhe in favor of the former sex. 'l'o account in part for its greater fre
<1uency in women is the fact that sterility and certain ovarian and 
uterine complaints seem to exert a strong etiologic influence. ((') A,qe 
exerts a decided influence. It is most frequently contracted in the 
third decade of life, though it has been noted as late as the end of the 
fifth. It occurs also in children, though rarely. Out of 307 cases 
treated in the De''Onshire H ospital during 1892, only 2 per cent. mani
fested the disease before the age of ten. (<f) H aeclit!J has been traced 
in some instances, and in many a family tendency to joint-affection. 
(e) Though it occurs in all classes of societ_y. the poor or those exposed 
especia11y to debilitating influences are more liable than the rich. 

Dor claims to h:n·e succeeded in finding a definite organism in arth
ritis deformans. He also claims to have reproduced the disease by in
jecting cultures directly into the blood of rabbits, and considers the 
germ an "attenuated culture" of the staphylococcus pyogenes aureus. 
llis obserrntious, however, btne not as yet received adequate experi
mental confirmation. 

(1) Symptoms of the Chronic Form.-A t first one joint, usually 
of the hand, is slowly i1woh·ed; soon the corresponding joint on the 
opposite side is attacked. These may recover apparently, but ;ire soon 
r eimraded ;md grow progressi,,eJy worse. 1l'he affected joints slowly en
large, and arc moderately painful, particularly on moYement. Pain, 
h owever, may either be slight or even absent, or SC\'ere (rarely agoniz
ing) in character. 'rh ere is neither redness nor tenderness, as a rule, 
but on palpation an effusion, variable in extent, is generally detectable. 
The course during the early stage is often marked by periods of im
provement. alternating with exacerbations in the local symptoms, and 
especially in the swelling and pain. While, as in t imated, one or two 
joints only are affected a.t the start, gradually those of the feet, arms, 
legs, and trunk arc invaded symmetrically, until, in the worst cases, 
every joint is deformed. 

The most characteristic symptom is the deformity, which manifests 
itself earliest in the hands. 1'he fingers are generally pointed toward 
the ulna, rarely toward the radius, and the presence of the osteophytes 
and the immensely thickened capsular ligaments, together with the re
tracted muscles, a ll tend to alter entirely the shape of tlie joints. The 
fingers, for example, are flexed and extended upon the l1and, and some
times overli e one another. With the progress of the deformity a partial, 
ancl Jess often a complete, luxation of the joints occurs (sec Fig. 31). 
'J11ie joints may become finally either quite fixed, owing to the presence 
of the pcriarticular osteophytes, or a limited degree of mO\'ement may 
remain . 

Palpation and auscultation of the involved joints reveal crcpita.tiou 
during movement. Strangely enough, the thumb rem:tins intact, com
pensating for the loss of the functional movement of the finger~ to a 
remarkable extent. ln addition. the hand is sometimes less affected 
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than the rest of the joint<-a fact which enables the patient to perform 
a great variety of e' ·en delicate movements. 'l 1he a<ljaccnt muscles be. 
come wasted and are the seat of contractures, cau!-i ing ffcxion of the 
limhs, especial ly of the thigh upon the abdomen and the leg upon the 
thigh. Other trophic changes. such as pigmentation or gloss~· areas of 
the ski n. may be ob~cl'\'c<l , and in 3 of my own caSCH onychia was 
1nescnt. In extreme instances the decubitus is lateral and the patient 
utterly helpless. 

The course of' the di sease throug hout the more advanced stages is 
exceedingly variable. Its adva nce ma.y be arrested and the gcncml 
hea.lth remain unimpaired, and this may take place after implication of 
but a few joint~, so tha.t th e entire affection may be confined ti) a com
parati\·ely small part of the hotly. either in tbe upper or lower ex trem
ities. In progressive cases more or less gastro-intesti nal disorder arises; 
the symptoms of indi gestion appear. the appetite is impaired, and there 
is constipation. Th e patient's sufferings make him irritable. Hypo
chondriasis may be :t concomitant. In established cases the pulse is per
sistently rapid and the skin inclined to free perspiration. 

Clinical Varieties.- (l ) Of the chronic form there arc certain 
subvarieties. The disease may be limited to a. single joint (monartir-
1dar), this form most commonly affecting the hip-joint, when it is known 
as morbus coxoo seuilis. It is seen generally in old men, and often fol
lows an injury . Its features-pathologic and clinical-including the 
muscular wasting, arc the same in kind as those of the polyarticulal' 
variety. ::)louarticu1ar arthritis deformans may also be confined to 
the shoulder-joint or the knee, and, as in the preceding form , men 
who have passerl the middle period of life :ire mainly affected. 

A specin.l variety, which is generally not mona.rticula,r, involves only 
the verte br:~ (spondylitis defonnans). 1l 1his ma.y be combined with 
morbus coxce senilis, or the condition may be confined to the cervical 
spine, as in. a recent case of my own, thus preventing flex ion of the 
head. A fair degree of rotation usually remains. but it sometim es hap
pens that the entire sp inal column is involved and held in a perfectly 
rig id position. 

Sti ll another form in which the distal joints of the fingers become 
knobbcd (Heberden's nodes) demands separate description. Jfobcrden's 
noclosities occur chiefly in women between the thirtieth and fortieth 
years, though I have seen one case which began after the fifti eth year in 
a lady who had previously suffered from gout. 'l'his patient di ed sud· 
clenly of apoplexy two years since. According to lleberden, who first 
described them, the nodes have no intimate association with gout, and at 
least 2 cases luwe fallen under my notice in which the sufferers had always 
been free from the latte r disease. At first the affected joints become 
swollen, tender. a.nc~ p:Linful 1 and then seemingly undergo great improve
ment. '.L1he con<lit1on, however, is progressive, advancement occurring 
in the form of fresh exacerbations, which are often traceable to er rors 
in diet, anti are sepa.ra.te <l by remissions in the local symptom at lon~er 
or shorter inter nils. The morbid process is the same as in rh eumatoid 
arthritis. and the destructive changes in the joints proceed until distinct 
hard nod ules :tre formed. These are usually most marked at the sides 
of the extensor surfaces of the second phalanges. The disease does not 
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spread to any of the larger joints. and, although incurable, it is free 
from danger to life. Ileberden·s node~ 1lo not, however, imply longevity, 
as has been erroneously supposed. 

(2) The Acute Form.-This is comparatiYcly rare. and occurs com
monly between the ages of twent~~ and thirty-at an earlier period 
of life than the chronic form. I t is more frequent in chi ldren under 
ten than is the latter, and is more common in women than in men. 
Among its common antecedents in women are prcgna_ncy, delivery, ex
cessive lactation. and the menopause. ~fultiple artlmtis, affecting both 
the large and sma ll joints, sets in acute!~"· and there are pain and either 
a. sl ight redness or a considerable swelling, due chiefly to an effu sion 
which is intra- rather than peria.rticular. There is only a. slight tendency 
to migration from joint to joint, a slight febrile disturbttnce, and no tend
ency to cardiac complication. 

Differential Diagnosis.-11he diagnosis between the chronic form 
of the disease and cltronic rlteumatism is not alwa.ys an easy one. In 
the latter, however, there are fewer joints invoh•ed, and usually the 
larger ones on ly a.re implicated, while there is an absence of the peculiar 
deformity and the marked fixity of the joints which are quite charac
teristic of the former. There is no tendency to cardiac complications 
in chronic rheumatoid arthritis, an<l the course is more progressive. A 
monarticular arthritis which differs in its morbid process from rheuma
toid arthritis sometimes affects the shoulder-joint. It is not uncommon, 
and is "characterized by pain, thickening of the capsule and of the 
ligaments, wasting of the shoulder-girdle muscles, ancl sometimes by 
neuritis" (Osler). I have met with 5 instances of this sort, in all of 
which pa.in was intense and persistent and the course rather subacute 
than acute. All ended in recoven. 

'£he acute form is frequently Confounded with acute artfrular rlteu,
matism, from which it is to be discriminated by the special etiologic 
factors, the less severe pain, the less marked redness, the slight tendency 
to migration from joint to joint, the slighter febrile disturbance, and by 
the practical freedom from cardiac compli cations. Gout will be distin
gui1'hed in the description of that disease. 

Prognosis.-Though incurable, rheumatoid arthritis is not imme
diately dangerous to life, and in a certa in proportion of the cai;;es im
provement, and in a smaller proportion arrested progress of the clisea~e, 
ma.v be expected. 

Treatment.-This especially involves measures that are dirrcted to
ward the improvement of bodily nutritiou-agencrou~ dietary, systematic 
warm bathing. and an abundance of fresh air, with properly regulated 
physical exercise. Tonics may be necessary to invigorate the economy, 
and particularly iron to overcome the anemia. The prolonged use of 
cod-liver oi l in conjunction with other remedies has given excellent 
results in a few instances under my care. Of special ngents, the most 
satisfactory in their effects, and particula.rly if administered early in the 
disease, arc ioclin and arsenic. An eligibl e form of the latter is arscni
ous acid, given in granules (gr. fir--0.0018, after ca.ch mea.1), while the 
former may be a<lrninistere<l in the form of a saturated solution of sodium 
ioclid1 of which ten to fifteen drops may be given in milk before meal
time. The patient m:ty be sent to a warm climate in winter and to a. 
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cooler one. prefcrabl,v a mountain resort. in su mmer. Th ese patients 
also do well at ccrtaiu mineral springs, such as the sulphur springs of 
Virginia. the hot springs of Arkansas or rroplitz, at Ba.den in ~witzcr
land, and the warm sodium chlorid baths in Wi esbaden. Hot minernl 
spa') should only be resorted to in the early period of the affection. 
::5triimpcll has seen excellent results follow the employment of hot 
sand-baths, which can be used at home. ~tcwart a(kocates the Ta1ler
man method of t reatmcnt-i. e. of superheated dry air . 

'l'lie local mean." n,re of the high est ralue. If the joints be inflamed. 
cold com presses, covered with oiled silk) to wh ich some narcotic agent 
may be <tdded , will <Liford r e lief. Thi s should be follow ed by thorough 
and systemati c massage, which is our best measure for the reduction of' 
the s welling (by promoting abso r pt ion of the inflammator.v exudate ) a.nd 
for lesseni ng joint-rig idity. It also restores the atrophied muscles and 
assists the genernl health. S wedish movements are useful in maintain
ing mobility and often in restoring that which has been lost. 

GOUT. 
(Podagra.) 

Definition.-A form of perverted nutrition due to an auto-infection, 
accompanied by the formation of a Yariablc (us ually incr<>ased) amount 
of uric acid, a.ucl characterized clinically by attacks of acute arthritis, 
with or without uratic clE•posits in and around the joints. 

Nature of the Atfection.-'The numerous theories tha.t prevail at prcs-

~~!r~n i:cr~)1'~nto e~hc~s~i~:a~~:~~~P~~·~~c~~c~\~~!i~'i,~u~~t:::,~~s~~~~~n s~~~~ 
an<l liquid-a fact amply corroborated by th e known etiologic factors of 
the disease; a lso (b) a disordered metabolism growing out of the effects 
of imperfect physical development, combi ned with too little physical ex
ertion; (c) a defective elimination of waste products. That ineffici ent 
excretion through the skin, kidneys, and bowels tends to produce gout 
cannot be questioned, but that the disease may exist along with n. normal 
elimination of waste products is equally certain. F. Grandmaison has 
carefully studied the connection between th e albumin of renal di sease 
and that of gout, and believes the association of albuminuria with gout 
to be a frequent one. Ile states, however, that during the early or pre
monitory stage the albuminuria is often intermittent, and hence that 
r epeated testing is needful to avoid error. 

~! .' h ere are a number of uri c-acid theories, some of which may be 
briefl y mentioned : 1. Garrod contends that an acute attack of gout is 
invariably pro(luced by an excess of uric a.cid in the blood, due to increased 
formation and greatly decreased elimination; also, that inflammation is 
caused by the deposition in the joints of sodium ura.te. 2. Haig bolds 
that there is a diminished alkalinity of the blood, ancl th<Lt th e latter c:in
not therefore hold the uric acid in solution , so that it is dcpo~ited in the 
form of urates. Ile dissents from the view that an excess of uri<: acid 
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is formed. 3. Ebstein thinks it probable tha.t there exists an excessive 
production and accumulation in the blood of uric acid. '11he sur
charged blood excites local inflammation, followed by necrosis, and uric 
acid is depo!'ited in the necrotic tissues. 4. Sir William Roberts believes 
that acute attacks of gout are dependent upon the precipitation of the 
crystalline bin rate of sodium, and that an excessive absorption of urates. 
a defecti\'C action of the kidneys, or some other such cause induces an 
undue accumulation of the urutes in the circulating medium. Here the 
urate is transformed into the less soluble biura.tc. 5. V. Noorden con
cludes that the cssentit1l process is a tissue-necrosis attributable to the 
presence of a. hypothetic ferment, and that the uric acid. which is with
out etiologic effect, is deposited at the necrotic focus. 6. Klemperer 1 

has shown as the result of observations made in cases of gout, of inter
stitial nephritis, etc. that as long as the function of the kidneys is not 
materially interfered with, the presence of consi<lcrablc amounts of uric 
acid in the blood cannot be attributed to diminished elimination, but 
must be attributed to increased formation. But the presence of an equiva
lent of uric acid in the blood in certain affections other than gout (e.g. 
leukemia) shows that this factor is not the sole cause of gout. Again, 
the solvent power of the blood-serum in gouty patients has been found 
to be adequate for the disposal of the large amouuts of uric acid present. 
To explain the uratic deposits we must assume that the necrotic tissues 
possess a greater chemical affinity for uric acid than docs the blood, 
though the nature of the substances that excite the primary inflamma
tory and necrotic processes is not known. 

P a t hology.-'l1he post-mortem history of gout is concerned al
most exclusively with the arthritic changes, including the uric-acid 
deposits. The lesions are found to vary according to the stage in which 
death occurs; if in the acute attack, hyperemia and swelling of the 
capsule, ligaments, and synovial membrane arc present, together with 
an inflammatory exudation into the joint. As before intimated, the 
process begins as a. localized necrosis in the articular cartilages, caused 
by a. pecial but as yet unknown agent, and for these necrotic areas the 
urates have a. strong chemical affinity, and are deposited therein. The 
process spreads, and may either be of uniform intensity or confined to 
limited areas. 'l'he deposit, which is always an interstitial one, is pres
ent from the primary paroxysm, becoming thicker as the seizures are 
repeated. '11he surface of the cartilage presents a white patch corre
sponding with the point most remote from the vascular supply. Finally, 
the entire cartilages, the ligaments, and the synovial membranes become 
infiltrated with masses of chalky material (tophi), which are fluid in 
their earliest state and contain numerous minute crystalline masses. 
'l'he,v soon inspissate, and later become very hard an°cl dry. In very 
chronic cases the affected joints may become fixed, and occasionally the 
skin covering the tophi ulcerates, exposing the chalk-stones. The 
chalky concretions have been found in various places other than in and 
around the joints, a commou seat being the cartilages of the ears, and 
less frequently of the nose, eyelids, and hbrynx. They have always 
been described in the periosteum and along the tendons of the palms of 
the hands, where they produce a characteristic form of contraction of 

1Deut8che1'11edicinisclic Wochtm!cl1rift, 1895,.:S-o.40,p.053. 
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one or more fingers (Dupuytren 's contra.ction). CLarcot has foun<l them 
in the penis. 

'l 1he kidneys are usually involved, the changes being similar in cha
racter to those observed in the joints, an cl innumerable areas of necrosis, 
followed by uratic drposits, are seen throughout the organs. though 
chiefly in the papillre. Osler says that u the presence of these uratic 
concretions at the apices of the pyramids is not a. positive indication of 
gout. They are not infrequent in this country, in which gout is rare." 
Granula,r contracted ki<lney (chronic interstitial neph riti s), with or with
out arterio-sclerosis, is sometimes caused by the gouty couditiou (vide 
Interstiti•l Nephritis). 

The heart and blood-vessels always present changes. Gout induces 
arterio-sclerosis 1 and the latter in turn causes cardiac hypertrophy, 
particularly of the left ventricle. In chronic cases fatty degeneration 
of the heart-muscle sometimes occurs, and chronic valvulitis, with de
posits of urate of soda in the valves, has been noted. Chronic bronchi
tis, asthma, and emphysema are among the more common changes 
connected with the 1·espiratory tract, acute conditions being of very 
infrequent occurrence. 

Etiology.-Assuming th•t a specific unknown c•usc (ferment?) 
exists, the factors below mentioned are to be regarded merely as pre
dispo~ing. 

(a) lleredity.-Garrod's dictum, "that more than one-half of all 
gouty subjects can distinctly trace their ailment to au hereditary taint," 
is doubtless correct, heredity from the grandparents, which is not of in
fre11uent occurrence, being included in this estimate. If the better 
class of society alone be considered, the percentage will probably be 
still larger. It must not be forgotten, however, that patients out of 
pride represent other articular affections as gout. (b) Age.-Primary 
attacks a.re most frequent in middle life. 'l1hey are rare before puberty, 
though exceptionally seen even in suckling infa,nts, but after the age of 
puberty they become more frequent. After the fiftieth year they de
crease rapidly in frequency, and are very rare in quite advanced life. 
I t is to be recollecte<l, however, that most cases of established gout are 
met with during the declining period of life. (c) Sex.-'rhe arthritic 
form is less frequent in women than in men, while the former are dis
posed to the irregular type of chronic gout c1uite as strongly as the 
latter. (cl} Diet.-Over-indulgence in the pleasures of the table, to
gether with defcctiv~ physical exercise, constitutes a potent factor, and 
this even in persons who are endowed with exceptional powers of diges
tion. (e) .Afroliol, and particularly the fermented liquors, are among 
the chief favoring i~flucnces . rrhis fact explains the relatively greater 
frequency of gout JD certain countries (e.g. England and Germany), 
in which the heavier beers and ales are freely used, than in America, 
where lighter fermented drinks arc more popular. (f) Social State.
Most cases occur among the upper class of society, but there is also a 
well-defined form _of "poor-man's gout" due to an excessive use of ma.It 
beverages. (.q) Lead.-Workcrs in lead furnish numerous typical ex
amples of gout. Ga,rrod found tht in 30 per cent. of the hospital 
cases the patients hrul been painters or workers in lead. Tic also showed 
that the administration of lead salts to gouty persons almost invariably 
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determ111c<l a gouty paroxysm. "·hethcr lead produces gout by arrest
ing the excretory processes, especially from the bowel. aud ki<lney, anJ. 
by thu~ inducing a fibroid change in the kidney and In-er, as is held by 
Oli\•er of New Uastle, is not definitely settled. Poore points out that 
gout produced by lead or chronic kidney trouble is constantly associated 
with a.nemia and emaciation, and forms a distinct clinical class of cases. 

Clinical History.-1. Acute Gout.-'l'he earliest manifestations of 
the disease are apt to take the form of a more or less typical attack of 
acttte artlt1·itia f/Oltt. 'L1he latter is usually preceded by certain prodromal 
symptoms. which vary in rlifferent cases, but are almost constantly simi
lar for the paroxysms of individual cases. The patient may complain 
either of slight muscular cramps and articular pains, or of dyspeptic dis. 
orJ.cr, or of an asthmatic seizure; or he may exhibit mental disturbnnce 
-irritability of disposition, brokeu, restless sleep, and depresl'ion of 
spirits. ln a small percentage of instances, just prior to the attack the 
patient feels better than ordinarily. It I.ms been observed that imme
diate!~' before and also during the early part of a paroxysm the clail_v 
amount of uric acid found in the urine is diminished. but Klemperer 
has shown that no relation exists between the amount of uric acid 
present in the urine and the character of the disease. 

'l'lte attack generally de,relop:s in the very early morning hours. The 
patient awakens suffering from pains in the metatarso·phalangeal joint 
of the great toe, that soon become excruciating, while the joint feels 
as if it were tightly compressed in a vise. ~1he local signs of inflamma
tion-heat, redness, swelling, and excessive sensitiveness-quickly super
vene. The skin pits on pressure and becomes shiny. The body-tem
perature rises to 102° or 103° F. (39.4° C.), and the patient manifests 
intense irritabi lity. 

At the end of an hour or two the sufferings abate, the fever often 
declines, with free perspiration1 and the patient may be able to pursue 
his avocation. During the next day some degree of enlargement and 
inflammatory edema remains, and on the following night the symptoms 
are usually repeated in all their violence. 'l'he condition usually pro· 
gresses in this manner from four to se,'en or eight clays, though after a. 
few days the intensity of the paroxysms is apt to lessen. After the 
attack the swelling subsides and there is a slight desquamution of the 
skin, which resumes its normal color, and the geueral health is often 
unusually good. These so·called fits of gout usuall~' recur from time to 
time, the duration of the intervals depending largely upon the patient's 
habits or routine of life. On the whole, the first interval is apt to be 
the longest, while later the intermissions may not exceed t"o or three 
months. WitL subsequent attacks the affection is apt to spread to other 
articulations. 1.1berc is no tendency to suppuration. 

2. Retrocedent Gout.-This term implies tlie sudden transmission of 
the arthritic process to some internal organ. During a paroxysm the 
joint·iuffammation may quickly disappear with an equally sudden de· 
vclopment of intense pa.iu in the region of the stomach, vomiting, diar· 
rhea, faintness, and a rapid, feeble pulse. Suppressive gout may attack 
the heart and produce precordial pain, dyspnea, cardiac palpitation, and 
much anxiety of mind. lt may also excite pcricarditis with :t fatal 
result. 'l'rausmission to the head, with the development of intense 
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cerebral symptoms (maniacal excitement, coma, aJl(l apoplexy), al~o 
occurs. :Ne1Tous phenomena.. howe\·er, are more commonl,Y dur to 
uremic poibon. 

3. Symptoms of Chronic Gout.-Chronic gout follows the acutf' rnriC't,\'. 
The transition is gradual. the intcnals between attacks shorter, while 
the attacks themselYes grow milder and longer. At last the local in
flammation does not appear. 'fhe con<lition extends to other joints: 
first, to the corresponding joint on the opposite side, then to the other 
toes and the ankles. La.ter, tlie fingers and wrists may be invaded, but 
almost never the largest joints (hip, shoulder). With the progrcfl.s of 
the affection the chalk deposits slowly and gradua lly increase until the 
characteristic deformity is produced. Tb e skin co,·cring the tophi may 
ulcerate, expos ing the chalk-stones. Wh en. the fingers arc affected we 
note a deHection a.t the second or third joint, constituting a peculiar 
habitus. 

Among important associated conditions are chronic gastric catarrh, 
arterio-sclcro:;,is, car1lia.c hypertrophy with considerable functional dis
turbance of the heart, and "contracted kidney," forming a much com
plicated yet easily recognized clinical picture. If in cases of this sort 
the urine of a gouty person is carefully examined, and is found to 
contain a small percentage of albumin and tube-casts, the whole train 
of events becomes easy of interpretation. The cases may be di,·i<led 
into two classes: (a) those in which the complexion is Horid an<l the gen
eral health vigorous; (b) those with pale, sallow facies, emaciation, and 
enfeeblement. rrhese groups a.re chiefly dependent upon the differences 
in the etiolog ic factors. 

The course of chronic gout is liable to be interrupted by acute exacer
bations with fever, during which dangerous complications may arise-
e. g. uremia,, pericardit is , pleurisy, pneumonia. 

4. Irregular Gout.-Says Sir Dyce Duckworth: "Gout manifesting 
itself anywhere but in a joint is to be considered irregu lar or incom
plete." Such cases arc confined chiefly to persons of gouty heritage, 
though I feel confident that the diathesis may be also acquired. But 
though the etiologic factors that produce lithcmia also in time produce 
gout, these two conditions should be discriminated; for, while in both 
we usually note an excess of uric acid in the blood, in lithemia there 
are no tophi present, and hence no necrotic foci in the joints or else
where. Irregular gout, then, rarely occurs in persons who have ha.d 
previous typical attacks, but should any of the conditions described 
below as being dependent upon the gouty diathesis be associated. or 
should they alternate, with acute gout, they may be properly ascribed 
to the latter. On the other hand, when these con<litions occur in 
persons who are free from hereditary taint. and whose habits do not 
pre<lispose them to gout. the diagnosis of irregular gout is to be made 
with extreme caution . It is perfectly justifiable to apply a therapeutic 
test when other means of diagnosis fail to clear up the given ca~('. 

The features of irregula.r gout are exceedingly di,·ersified, and to 
describe all of them here would lead me too far, but if the preceding 
criteria. be remembered, all forms of irregular gout can be readily recog
nized. The following are the more important: 

(a) Joint and J.1lusr:le Pains.-The muscular pa.ins ma.y be anywhere, 
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and •·flying .. in nature, but the muscles of the back of the neck. the 
lumbar region, the abductors of the thigh, and the gastrocnemii are 
especially liable (Tyson). 'l'hcse pains arc most severe in the early 
morning hours and subside as the clay advances. Articular pains 
attended with 1'l-OlllC degree of swelling and deformity of the joints (the 
latter. however, not due to umtic deposits) may be of gouty ori~in: and, 
according to Paget and Garrod, llcbcnlen's nodosities (pre\·iousl~~ de
scribed under Hheumatoid Arthritis) may pre!'cnt vesicular eminences 
due to gout. 

(b) Gastro-intestinal .Disturbances.-Tbe symptoms referable to the 
intestine~ arc identical with those presented by lithemia. In one of my 
cases intestinal colic followed by diarrhea put in an a.ppC'ara.ncc at long 
interrnls. 'I1onsillitis, pharyngitis, and even parotitis. may also be 
mauifostatious. 

(c) C'ardio-l•aseular Symptomf'.-Just as in pure lithcmia, so in atypi
cal gout, the increased amount of uric acid usually present in the blood, 
b.\· increasing the blood-tension, excites arterio-sclerosis a.ml chronic in
terstitial nephritis-a.ffections which are fully described in appropriate 
sections of this work. 

incf:c?i1~e~i~~~~i~;,a~i1~e~~:::::~~~~at~~~e~·,~3tot~1ac1~i~~:~!s 0:f ~\=~~~~~:: 
tingling, itching, burning sensations, and enn pain in the palms of the 
hands an<l soles of the feet, are of frequent occurrence. Hot and itch
ing eyeballs are, according to llutchinson. among frequent manifesta
tions; apoplexy ma,Y arise, secondary to athcroma. induced by gout; 
and rarely meningitis (bn!".ilar) is among the gouty morbid states. 'She 
latter al~o include certain psychopathia-insomnia, irritability of tem
per, and melancholia. 

(e) Urinary Symptoms. -The, ur ine is highly colored, of high specific 
gravity, often scanty, and the standing specimen deposits lithic acid. 
This il:I not peculiar to gout, however. l n man~· cases uric aci<l is in 
excess only at intrrvals, giving rise to so-cal1ecl uric-acid showers, while 
at other time it i~ diminished in quantity. In this connection the re
sults of the investigations by Klemperer are to be recollected. Gouty 
persons arc liable to gravel: I agree with 'Tyson, however. in thinking 
that the two conditions more frequently alternate than coexist. Inter
mittent glyco;.;uria. i~ also common in gouty subjects, and may lea<l to 
true diabetes mcl1itus; this glycosuria may alternate with uric-acid 
showers. Oxaluria has been noted. Among grave secondary affections 
chronic interstitial nephritis, with its characteristic fr.attire!". (~light 
albuminuria and later ca!".ts), very commonly develops, sooner or later, 
and cystitil:I (with gouty hemorrhage into the bladder). urethritis. pros
tatitis, and orchitis, all may be dependent upon gout. 

(!)Pulmonary JJisturbances.-Chronic bronchitis, to which asthma 
ancl cmphy51rma are frequently secondary, is ofaen the result of podagra.. 

(.'!) Uutaneous Eruptions.-Eczema is frequently associated with the 
gouty diathesis, and I have often observed eczematous eruptions in gouty 
subjects, altemating with the symptoms of bronchitis or gastric catarrh. 

(It) Oc1dar lJiRordn·s.-The chief eye-symptoms arc conjunctivitis 
an<l kcratiti~ ("ith topLi in the cornea and eyelids), iriti~, hemorrhagic 
retinitis, and glaucoma.. 
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Differential Diagnosis.-'l'hc distinction between typical acute 
gout and aeute articular rheumatism is a. simple matter. But when, as 

is rarely the case, the former manifests itself as a polyarthritis, the dis
crimination is sometimes dillicult. ·w. II. 'l 1bompson has pointed out 

that in gouty polyarthritis1 when the knees, elbows, and phalangcal 

finger-joints arc affected, the points of greate~t tender~css on transverse 
pressure are over the condyles. On the other hand, Ill acute rheuma
tism the cutaneous tenderness is greater, while the points of maximum 
tenderness correspond with the tendons anterior rind posterior to the 
joints. Though the distribution of pain to the pressing finger may be 
often utilized in the discrimination of these two articular affections, in 

a considerable percentage of the ca~es reliance must be placed upon the 
history, especially as to antecedents, the mode of onset, the early part 
of the course1 and the character of accompanying symptoms and com
plications. ln a doubtful case the bloocl-:o;erum may respond to tbe uric
acid test, as follows: Ad<l 5-6 mimims (0.399) of acetic acid to 2 drams 
(8.0) of blood-serum in a watch-glass; then place a linen thread in the 
solution and after twelve to twenty-four hours this will be incrusted with 
cryst:tls of uric acid. The result is not, however, obtained exclusi\1ely 
from the blood of gouty subjects. 

Clironic rlwumatism is distinguished from gout by the fact that the 
latter disease involves chiefly the small , and chronic rheumatism chiefly 
the large, joints. l\Ioreover, chronic interstitial nephritis and arterio
sclerosis, with their varied and often serious consequences, are fre
quently attendant upon gout, but not upon chronic rheumatism. 

To differentiate chronic gout and rheumatoid arthritis is sometimes a. 
bard problem, but the following table will indicate the main points of 
difference: 

Got;T. 

Frequently hereditary. 
Causes are chiefly dietetic. 
Affects males and the better classes most 

frequently. 
Bec;ins in the big toe nnU extends t.o 

other toes. 
Attacks are periodic. 
Deformity due to tophaceous deposits. 

Uric acidwmallyinexcess. 
Re0n~~~1 ~o~:~lications aud arterio-sclerosis 

.ARTIJRITIS DEFORllA!.'S. 

Not so. 
Causes chiefly nervous. 
Affects fcma'lcs and lower classes most 

frequently. 
Be!l~:ri~i<~~-e fingers, which point to the 

More steadily progressi\'e. 
Deformity due to ex.ostosis and anky

losis, and more marked. 
Not so. 
Very rare. 

Treatment.-(1) Prophylaxis.-In order to prevent the develop
ment of gou.t, esp~cially in pe.rsons who hM·e inherited or acquired a 
s.trong pred1spos1t1on to the disease, _temperate and even rigid habits of 
hfe should be adopted. Alcohol, particularly the heavier wines ()fadeira, 
port, sherry, champagne, etc.) and heavier mnlt liquors, must be eschewed, 
and the patient J:?USt ca:t sparingly of concentrated meat (particularly 
red meat). A residence 111 the country with active out-of-door exercise 
is of paramount importance, but straining efforts, both mental and phys
ical, are to be a.voided. ~1hc climate should be temperate and mode
rately dry. 'l1he sleeping apartments should be capacious, well venti-



GOUT. 399 

lated, and free from draught. and the action of the skin is to be favored 
by cleanliness. and if the patient be strnng by a cold bath in the morn
ing with friction. For the robust, Turkish baths at intcnals of two or 
three weeks constitute an excellent measure. Jn the class of patients 
that are pa.le and debilitated warm baths on retiring are preferable, and 
the chilling of the skin.surface is to be carefully guarded against. The 
patient should wear flannels next to the skin in all seasons. 

(2) Active Treatment.-(a) Dictetic.-The amount of food must be 
lessened, the dishes being simple, nutritious, and taken n.t regular inter
vals. }..,rcsh vegetables, containing a minimum of sta rch and sup;ar
ca.bbage, salads, ctc.-are best, and these, together with beef (in small 
amounts), mutton, chicken, milk, fruits (except banan:is, tomatoes, and 
strawberr ies), and sta.lc bread, should constitute the chief dietary. Fat 
in the form of good butter may be taken freely-from 2} to 31- oz. 
(70.0-100.0) per diem, according to Ebstein. I hal'e observed that 
occasionally patients do best on albuminoids, while, on the other Land, 
with about equal frequency they improve on a. vegetable diet; but I am 
com·incc<l that a mixed diet, such as has just been indicated, is best 
adapted for the vast majority of the case!o:. Among articles to be 
avoided are pastry, tea and coffee, hot bread and cakes, sweet puddings, 
cheese, dried meats, and all high!y seasoned dishes. lt may become 
neccs!'!ary, though rarely, to administer alcohol. 'J'his is especially the 
case in suppressed gout, and when needed whiskey or gin (diluted) is to 
be preferred . 

.fllineral 'Wa tenJ, particularly the alka.linc, are highly advantageous, 
and sometimes arc even curative. Their value, like that of the warm 
baths and systematic exercise, is dependent upon their power to inc~ease 
renal elim ination. Whether they promote sol ubility of the uric ac1<l in 
the blood is questionable; moreover, according to the observation~ of 
Klcmpcrer, this is not a rational indication. ~ 1 he carbonate and citrate 
of lithium arc efficient diuretics, but have no other claim to virtue in 

~~~l~~~d~s~iomt:i~:\~::,ui~}s~~:~eer:, o~~~~c~!1~~~l~1,e :~~oJ31a:~~ ~~~hf~ 
this country Saratoga and Bedford. 'These waters are to be taken when 
the stomach is empty and in large quantities. 

(b) .i.liedicinal Treatment.-During an acute attack the pain, if ex
cruciating. is to be relie,,ecl b~· a hypodermic injection of morph in, which 
is to be followed by a purgative dose of some mercurial. Colcbicum is 
the specific remed~·. and must be administered, in the form either of 
the wine or the tintture, in doses of 11l,xx-xxx (1.333-J .~99) eYery four 
hours. It alleYiatcs the inflammation and promptly relieves the pain, 
but its cfl'C'cts during the attack should be carefully Doted. After the 
paroxysm it Fihould be continued, though in small closes, combined with 
the citrate or bicarbouate of potassium or lithium. 'l'hc limb should be 
raif.ll'Cl an<I the affected joint or joints wrapped in flannel or cotton-wool. 
" 'arm alkoline ~o lution s or hot fomentations often afford relief in tbe 
wor:-it cases, and anodynes may be tried locally. The diet should con
sist chieHy of milk, animal broths, and egg-wLite during the attack, 
whi le after the latter rice, eggs, fish, and otlier light forms of meat 
may Le added. the more liberal dietary previously indicated being 
slowly resumed. 
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In the intervals between the acute attacks the prophylactic and 
dietetic measures previously mentioned arc to be resorted to with a 
view to prercnting recurrences of the disease, and in a1ldition the 
alkaline diuretics and saline laxatives, together with warm bathing, will 
be found of the utmost rnlue. 

In chronic and irregular forms of gout medicines are of subsidiary 
im1JOrtn11ce, and are in no wise comparable in their beneficial effects to 
the previous recommendations. 'l1wo ageuts deserve prominent mention, 
however. rrhey arc piperaz in and the extract of thymus gland. 11he 
ingestion of the latter, as obtained from the calf, is followed b_v an in
creased excretion of uric acid. Piperazin has been warmly advocated 
in all forms of gout for its supposed effect as a solvent of uric acid, and 
clinicians are almost unanimous in reporting its favorable results. Its 
beneficial effects are probably Uue to its diuretic action. The dose is 
gr. v-x· (0.324-0.6.18) thrice <l"ily, freely diluted with water. Some 
authors highly recommen<l the salicylates for acute attacks of gout, both 
primary and intercurrent, in the course of the chronic form. In my 
own experience they have been less effecti\•e in this disease than colcb1-
cum, though ammonium salicylate or salicin may be tried if there be 
present marked gastric disturbance, since it is better borne under these 
circumstances than colcbicum. If nephritis or a failure of compensa
tion be present, even the former remedies should be administered with 
extreme caution. 

For chronie gout potassium iodid has been much used, though with 
slight a<lvantnge to the patient, I think. The bitter tonics, combined 
with a. vegetable salt of iron, should be resorted to in the anemic, debili
tated class of gouty P3:tients, an<l a change of climate often serves to 
improve bodily vigor m the same category of cases. 

LITHEMIA. 

Definition.-A condition due to the faulty oxidation of nitrogenous 
matter. It is characterized chemically by an excess of uric acid in the 
blood, and clinica11y by various cligesti\·e, circulatory, genito-urinary, and 
nervous phenomena. ~Iy chief purpose in describing lithemia separately 
is that the common error may be avoided of attributing the symptoms of 
this condition to other causes. 

P ath ology a n d E t iology.-Thc deficient oxidation or the tissue
metabolism is dependent upon the same causes as in gout, but lithemia dif
fers in being, comparatively speaking, a latent condition. The excess of 
uric acid may be for a time eliminated through the natural channels (kid
neys, lungs, skin, etc.) without the occurrence of symptoms. On the other 
hand, when as the result of too little exercise, impaired elimination, high 
living, the use of sweet wines, combined with the neurotic temperament, 
uric acid is allowed to collect in different parts of the orga.nism 1 marked 
tlisturbanccs-nervous, gastro-hepatic, ctc.-follow. We are not here 
concemed with the articular type. Among other factors that predispose 
to the onset of lithemia. are alcoholism, heredity, climate (temperate or 
cold clirna.tes favor diminished actions of the skin), aud the male sex. 
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Symptoms.-The nervous, circulatory, respiratory, intcgumcntary, 
au<l genito-urinary symptoms are practically the same as those descri?e<l 
under Irregular Gout 1 but I would here emphasize the broad clin1cal 
fact that the urethral and genital mucous membranes often become 
inflamed on slight provocation, prot.lucing urethritis, cystitis, orchitis, 
cpi<lidym itis, vaginitis, endometritis. These conditions resist treatment 
obstin3tely. 

Gastro-intestinal Symptoms.-Tbe earl iest symptom-complex is usually 
presented by the gastro-intcstinal tract. T~e appetite is variable, some
times voracious, and at other times it is unpaired or perverted. The 
tongue is coated, partic~brly in the mornings, and a metallic taste is 
often complained of, while various forms of indigestion a.ttcnd. '11here 
may be a delay in the conversion of the albuminoids, in which cases such 
symptoms as pyrosis, gastric oppression, fuln ess, and sometimes nausea 
and vomiting, appear t:oon after the ingestion of food. 1l 1hcsc symptoms, 
together with marked flatul ence, are manifested at a later period after 
meals if there be failure in the digestion of the carbohydrates. 'l'hc 
bowels work irregularly, constipation alternating with brief attacks of 
diarrhea, which may be attended by colicky pain, the discharges being 
often frothy and ill-smelling. H emorrhoids are usual, and melena may 
occur, though often independently of the hemonhoids. The liv er is some
what enhLrged :rncl often tender. A few prominent cardio-vascular symp
toms should be mentioned, such as palpitation, which is common, appear
ing particularly after eating. l\Iore rarely it occurs while the patient is 
at rest or e\·en lying abed, the attacks lasting from a few minutes to as 
immy hours. Increased arterial tension develops early, but may not be 
constant, and is due probably to the action of the uric acid in the blood 
upon the vaso-motor nerves, exciting universal contraction of the arteries. 
1l 1bis condition may be present for a long time before actual artcrio-scle
rosis is in evidence. '!'he latter complaint invariably' follows, however, 
and sooner or later the well-known group-chronic gout, artcrio-sclcrosis, 
and granu1n r kidney-will be presented. 

Prognosis.-This is ordinarily favorable if the cond ition is recog
ni zed and properly treated before irreparable changes have taken place in 
the arteries, joints, and kidneys. 

Treattnent.-(1) Prophylaxis.-'l.'he patient should be tnught the 
lesson of thorough mastication 1 and robust, plethoric persons should exor
cise with method in the open air, with a. view to consuming the fats in 
the body. For this purpose cycling, horseback-riding, rowing, and walk
ing are all excellent. Nervous persons, however, demand rest (Gray). 
~.L1b e constant use of lithia-watcr, more particularly in the spring of the 
year, is warmly advocated by Wilcox. 

(2) Diet.-As in gout, so in the preliminary stages of li thcmia 1 no sin
gle dietary suits all cases, though I agree with those who contend that a 
diet consisting chiefly of albuminoi<ls is proper in most cases. It has been 
sh°'u1 t!Htt :L ''ogetable <liet overtax es the oxygenating power of the sys
tem (Porter). '!'he lig hter forms of alLuminous ;1r t iclcs of diet arc to be 
preferred, and, if well borne, fruits and green vegeta bles may be added; 
but fried meats of all sorts and made-over dishes arr to be eschewed. 
11bcre are cases in which the gastric digestion is feeble, and in such the 
carbohydrates arc better Lorne than the albuminoids. Cream and good 
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butter arc the only forms of fat to be allowed. Ilighly-seasoned articles 
must be avoided, and in the use of alcohol lithcmics should be guided by 
the same rules as gouty subjects. 

(3) Medicinal Treatment.-If the patient be robust, it is well to begin 
with a saline laxative, such as Carlsbad Spriidel salt (3j-ij--l.0-8.0), 
moderately diluted and taken before breakfast. If necessary, tbe hepatic 
functiou nmy be stimulated still further by •.mild mercurial or by podo
phyllin. On the other hand, the neurasthenic, delicate sufferer must use 
a. milder form of laxative, such as Rochelle salts in the same dose, or 
sodium phosphate in the morning, or a rhubarb pill at night. This class 
of lithcmics also requires ncrve·scdatives (sodium bromid, phenacetin, 
etc.), and diuretics to a.id in the excretion of uric acid . If it be true, as 
some claim, tha,t the sodium phosphate is for the greater part excreted by 
the urine, and that it holds in solution more uric acid than any other sa.lt, 
it is one of the foremost remedies in the treatment of the affection. Per
sonally, I have fount.l it to be a most useful agent. 'fo reduce aciclcmia 
and to gently stimulate hepatic activity the salts of lithium, highly di
luted, ma.y also be tried. To aid in the digestion of the alhuminoids 
hydrochloric acid may be needful, and if the appetite be impaired it may 
be combined with a simple bitter or with nux vomica (1nx-xv-0.666-
0.999) thrice daily. Nitro-hydrochloric acid should be given a trial in 
cases in which the hepatic symptoms are prominent. 

RAOIDTIS. 
(Rickets.) 

Definition.-A constitutional disease of childhood, exhib iting gross 
nutritive changes, chiefly in the bones and cart ilages, causing deformities, 
and also in the ligaments, muscles, and other antttomic structures. 

Pathology.-A mere summary of the anatomic characters can be 
given here. There is a derangement of the nutritive processes which 
retards and otherwise modifies the growth of the bony skeleton, particu
larly of the skull, the ends of the ribs, and of the long bones. The 
latter soften or remain unduly flexible as the result either of the absorp· 
tion of ossified structures or of the greatly diminished deposition of lime· 
salts. Longitudinal section of the long bones shows the seat of the chief 
changes to be at the junction of the epiphysis with the shaft. In health 
we note at this point two thin layers, of which the outer (next to the cpi
physcal cartilage) is the proliferative or byperplastic zone. It presentl) a 
bluish color, and it is here that the cartilage-cells undergo division. 'l1hc 
inner Ja.yer, exceedingly narrow and of a yellowish hue, is the so-called 
zone of ossification. 'l111esc two narrow bands lie side by side and present 
perfectly rcgu1ar and parallel outlines. On the other hand, in rachitis, 
both zones, though more particularly the proliferati vc, arc greatly thick
ened, much softened, and their margins irregularly notched. The peri
osteum is thickened and easily separable from the shaft. A consideration 
of the histo-pathologic changes readily explai ns the gross changes just 
enumerated. A microscopic examination shows an increased rate of pro· 
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liferation of the ca.rtilage-cells with a. scanty, fibroid matrix, while the 
ossific la.yer presents disseminated and imperfectly calcific<l areas. Simi
larly, the deeper (osteoblastic) layer of the periosteum is thickened, and 
remains spougoi<l, while the cortical layer of the bones may lessen in 
dimensions, owing to absorption of true bone-tissue. 

The above facts render easy the comprehension of the coarser changes 
produced by rickets. 'l1hus we note great enlargement of the epiphyses 
of the long bones, obviously due to the increased activity of"the prolifer
ative layer. The cranial bones present areas of the so-called craniotabes, 
and yield to the pressing finger in consequence of delayed ossification or 
of resorption of the lime-salts in completely organized bones. 'fhe 1atter 
processes may lea.cl to a clisappea.rance of the cranium in certain areas, 
causing depressions, while flattened protuberances may develop over the 
antero-lateral regions as the result of augmented proliferation-changes 
which constitute the rachitic type of skull. \\'hen cases terminate in 
recovery the bones become hard and ossify, although the deformities per
sist. 'l'he chemist has sho" n us that rachitie bones may contain less than 
half the normal percentage of lime-salts. 'l1he liver and spleen are mod
erately enlarged, and rarely the mesenteric glands are increased in size. 

Etiology.-(!) Rachitis may occur in the nelt'·bom. Schwartz states 
that among 500 new-born children in Yienna, 7 5.8 per cent. show dis
tinct signs of rachitis . Doubtless this estimate is too high, and entirely 
at variance with the experience of clinicians in general; but I believe 
that congenital rickets is by no means a rare condition. ~Jany of the 
cases are still-born, and those that outlive childhood become peculiarly 
dwarfed (micromania). (2) lleredity.-The instances in which rachitis de
velops a.tan early period of life, due to antc-partum causes, are not rare, but 
it must not be forgotten that it is extremely bard to estimate the influence 
of heredity where both parent and child are exposed to similar unfavor
able hygienic and dietetic conditions. Ill-health, malnutrition, close con
£nemcnt, lactation, and syphilis may all act as predisposing factors dur
ing pregnancy. Setting aside syphi lis, and perhaps phthisis, the state of 
the health of the father has little if any effect in the rausation of rachitis 
in bis offspring. (3) Geographical .Distribution.-'l"he disease is more 
common by far in large cities than in rural <listricts, ancl in European 
countries-Russia, Germany, Great Britain, and Italy more especially
tbe disease prevails more extensively than in America. (-!) Race.-'l'he 
colored race furnishes a preponderance of rachitic subjects. 'l'he reason 
for this may be a racial need of warmth that is not supplied by the tem
perature of more northerly latitudes, their native habitat being in a more 
southerly climate. The Italian race also suffers inordinately. (5) Sta
tion.-lt is especially among the ranks of the poor children in ln.rge 
cities that rachitis is seen. Joukownski, from personal observations in 
o\'Cr 3000 poor children in St. Petersburg examined for rachitis, found 
that from the wo.rking classes come the greatest number of cases. The 
quarters of the cities in which the poorer classes live are densely crowded, 
the dwellings arc insufficiently ventilated, and there is a great lack of 
sunlight. (6) .Diet.-'l'bc disease is dependent largely upon improper or 
insuflicicnt food, and among hand-fed children the disease is much more 
common than among those at the breast. It also occurs in breast-fed 
infants when the mother's milk is poor in quality as the result of pre-
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vious ill-health or too long-continued lactation. The view was n,t one 
time widely held thot rickets was prnduced by o farinaceous diet, and 
that the active agent was lactic acid, produced by the fcrmentative pro
cesses set up by the starch. Even granting, however, that the lactic 
acid forms a soluble salt by union with the lime of the bone, thus re
moving it from the system, this does not explain the productive lesions 
described under Pathology. According to another view, rachitis is apt 
to develop when the system is depri\·ed of an :.tdequate amount of fat, 
and for this belief there is considerable experimental proof. Whilst, 
therefore, certain forms of diet predispose to rickets, they do so chiefly 
for the reason tha.t they either are defective in certain particu lars or do 
not supply certain necessary a.rticles in adequate proportion. (7) Age.
Of 903 cases, more tha.n 75 per cent. occurred before the end of the sec
ond year, but of thci;e only 99 commenced during the first half year. 
The third year of life furnished 13-1 cases (Bruennische, Von Rittershain, 
Ritsche) . (8) Sex is without effect. (9) Syphilis.-Divers views arc 
entertained regardmg the rOle played by syphilis as a cause of this dis
ease. Doubtless the two affections are sometimes associated, and it can
not be denied that syphilis brings about a marked impairment of nutri
tion both in the mother and the child, so that the disease may engender 
a predisposition to rickets. (10) :\Iircoli contends for the microbie nat1v-e 
of the disease, believing that it is produced by the action of ordinary 
pyogenic organisms upon the osseous and nervous systems. Ile adduces 
clinical and pathological evidence in support of this position. 

Symptoms.-Thc onset is slow, and the symptoms of gastro-intes
tinal catarrh, with their usual effect upon the general nutrition, may pre
cede or accompany the true rachitic symptoms. At the beginning the 
infant is restless, irrita.blc, and sleeps poorly, and slight fever is present 
in some cases. About the head a.ncl neck the child perspires freely, espe
cially when asleep, wetting his pillow while the rest of the bed is dry. 
It is also ;mnoyed by the bed-clothes, which it continuaJly throws off, 
lying exposed even in a cool temperature. Among the earlier symptoms 
is a tenderness both over tlre bony surfaces and the soft parts, so that the 
patient wishes to keep still and dreads to be handled. The cause of this 
general soreness is n~t known, though the periosteal changes may be the 
main factor. The ch1hl is languid and disinclined to move his limbs or 
to walk or play, even if he have done so previously. 

11be symptoms arc progressive in their development, rachitis being 
ordinarily a chronic disease, so that after many months more pronounced 
features, including various bone-deformities, appear. Owing to the im
pairment of nutrition of the muscles the use of the limbs may become 
impossible, and these cases have been spoken of by writers as "rachitic 
paralysis;" thi~. however, is a misnomer. Cases have been reported by 
Berg and others that rm;emblecl spastic paralysis, pseudo-bypertrophic 
paralysis, and other conditions of nervous origin, but their true nature is 
made apparent by the associated symptoms and history. 

The first rachitic osteal changes are presented by the cranial bones, 
the ribs, the radius, and the ulna. 11be cra11ium appears enlarged, though 
this enlargement is more apparent than real, being <lue to the backward 
growth of the facial bones. 'The sutures remain open, the fontanels are 
large, and their closure is delayed, somctimN; until the fifth or even the 
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eighth year Craniotabcs is most frequently seen in infants under one 
yca1 of age. This soft, thin condition of the bones is due to pressure 
both from within and without, and is hence obsencd over the posterior 
and lateral aspects of the skuli, or on the surfaces on which the head of 
the child rests while lying. To detect the presence of craniotabe$ light 
pressure with the fingers is to be made in a direction away from the su
tures. A ra.cbitic head gcnera11y approaches a square in outline, or it 
may present marked angularitic~, with an increase in the antcro-posterior 
diameter and a flattened top. Ilyperostoses may cause prominence of the 
parietal and frontal eminences, giving the forehead a square, broad out
line. The veins of the scalp are enlarged, and the hairy growth is usually 
scanty, being often removed from the back of the 11ead by rubbing. Drs. 
Whitney an<l Fischer first calle<l attention to the fact that the car placed 
over the anterior fontanel often detects a systolic murmur, which they 
regard as peculiar to rickets. A considerable patency of the anterior 
fontanel both in health an<l disease allows of detection of this murmur, 
however, and hence its diagnostic value is slight. A prominent feature 
of the disease is delayed teething, the teeth that appear being deficient 
in enamel, ill-shapen, and prone to early decny. 

The ribs become affected very early. Anteriorly, where they join the 
co~tal cartilages, swellings occur, causing the" rachitic rosary." This is 
composed of nodules corresponding with the costo-chondraJ articulations, 
anrl these can generally be seen and always felt under the skin . They 
rarely outlast the fourth or fifth year. The ribs present two short cunes 
-one at the junction of the dorsal and lateral parts of the thora.x, and 
the other in front, where they turn sharply inw::ml toward the sternum. 
This deformity is the result of the atmospheric pressure upon the softened 
bones, a shallow groove usually being protluced in the line of the costo
chondral articuhtt ions or obliquely from the second or third rib downward 
and outward . These changes lessen the transverse diameter of the thorax 
in front and interfere with the lung-expansion in the antero-lateral por
tions of the chest. They also produce bulg ing of the stemum, resulting 
in the so-called pigeon or chicken breast. On both sitles, from a point 
corresponding to the anterior end of the eighth or ninth rib, there passes 
out"ard toward the axilla a furrow (Harrison's groove) which is caused by 
an e,·ersion of the lower part of the thorax, and is heightened by atmo
spheric pressure, particularly during inspiration. r.rhis thoracic deformity 
is not peculiar to rickets, but is met with in all cases in which there is 
moderate obstruction to the ingress of air into the lungs. 

Among the first indications of rickets is an enlargement of the lower 
encl (junction of the shaft and epiphysis) of the radius. 'l'he radius and 
ulna are sometimes twisted and deflected outward, owing to the fact that 
some of the body-weight is supported by the hands when sitting or crawl
ing. ~l'he clavicle may be thickened and curved near either end, and 
occasionally the scavulre may be enlarged, but deformities of the upper ex
tremities are rare as compared with those of the lower. Occasionally the 
vertebrre and intervening cartilages soften, with a resulting spinal curva
ture, and in such instances there is usually an antero-posterior curvature 
with which lateral dcfiexion may be associated. 

Pelvic deformities arc not uncommon, and are of no little importance 
in female children as bearing upon the questions of marriage and subse-
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quent labor. The femora may be curved, often forward and more rarely out
ward; swelling of the lower ernl of the tibia is, however, the first change to 
be observed in the lower extremities. In some wclktdvanccd cases the 
heads of the bones forming the knee-j oints are also enlarged, aml outward 
curvature of the femora. and tibia. is common, especially under the age of one 
year (see Fig. 32). After the child begins to walk a forward bowing of 
these bones, clue to the weight of the body and to muscular action, occurs. 
Knock-knee is sometimes observed. It is worthy of mention that persons 
who have suffcrc<l from rjckets in infancy usually fall short of the aver
age stitturc on reaching adolescence, rickets stunting the growth of the 
skeleton, and especially of the bones of the face, .relvis, ~nd legs. 

'l1hcse skeletal changes sustain a causal rclat1on to many, and some 
serious, affections, chiefly nervous. Thus, craniotabes is supposed to in
duce la.ryngismus stridulus, though this condition may also arise in the 
rachltic without cranial softening. In like manner, rickets predisposes 
to tetany, which affects most commonly the upper extremities. Com•ul
sions are also prone to occur in this disease. The reflex nervous excita
bility is unquestionably exaggerated in rickets, and another exciting 
cause for the eclrunpsia. so often met with is the gastro-intestinal catarrh 
that is quite gcnera11y present. The abdomen becomes greatly enlarged, 
chiefly by flMulcnce, though to a less extent also by the swelling of the 
liver and spleen and the contraction of the thorax. Chest complications 
are common. f\Iost of them are clue primarily to a mechanical interfer
ence with a. cardio-pulmonary circulation, and with the function of res
piration as a. consequence of the thoracic deformity. Among these are 
atelectasis, bronchial ca,tarrh, broncho-pneumonia, and emphysema.. 

Prognosis.-Thc evolut ion of rickets is a long process, accompanied 
by a slowly progressive impairment of the general nutrition; and hence 
most p:ttients become weak, anemic, and emaciated. '11l1C so-called "fat 
rickets," however, is not rare. Innately, the disease tends to spontaneous 
cure, which is attained from the end of the second to the fifth year ; but 
its course may be abridged to a few months by appropriate treatment. 
When death occurs it is usually occasioned by one or other of the com
plications before mentioned, and especially by laryngismus striclulus or 
pneumonia. 

Treatment.-Prophylaxis.-The institution of preventive measures 
is a. matter of first importance, and by simple means directed to the ante
partum causal factors in the mother rickets may in a large proportion of 
the cases be prevented. Prophybxis also embraces appropriate feeding 
and other agencies that tend to maintain the normal nutrition of infants. 

Hygienic Management.-As faulty diet is in a great measure responsi
b1e for rachitis, proper feeding is an important factor, and if the child 
cannot be satisfactorily nursed by its mother and if it is under the age 
of six months, a wet-nurse should be procured. Shouhl this not be prac
ticable, it must be hand-feel, and the best artificial foo<l is cow's mi!k, if 
properly prepared. Jn cities it is to be steril ized, and then diluted to 
suit the age, and I ha.Ye found that barley-water, when made in the man
ner recommen1led by J. Lewis Smith 1 may be added to milk, replacing 
the water most advantageously. A heaping teaspoonful of barley-flour is 
poured into 25 teaspoonsful (3iij-96.0) of water, and when the mixture 
is lukewarm 10 or 15 drops of diastase (Forbes) are added to it, the gruel 
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in a few minutes becoming much thinner from the digestion of the starch. 
The physician must regulate with much precision the frequency of the 
feeding, and the amount of food taken according to the age of the child. 
~l.1he stools are also to be inspected. If they arc green or if curds appear, 
either digestion is imperfect or the child is being ovcl'-focl. Older children 
may be given the lighter mea.ts, green vegetables, an<l fruits, but these 
must be carefully selected. 

Other hygienic details are of little less importance than a proper diet. 
The dccubitus of the child must be changed frequently, so as to prevent 
bony deformities; moreover, the rickety child should not be allowed to 
w~Llk, and to prevent bis doing so splints extending beyond the foot have 
been recommended. A tepid bath, warm clothing, and a prolonged daily 
stay in the open air are measures that should not be neglected. 

Of medicines, those that rank highest arc phosphorus, the hypophos
phites, iron, and cod-liver oil. 'l'he officinal olcutn phospboratum (gr. rlir 
-0.0021) is used by Jacobi. Phosphorus is highly spoken of by many, 
and I have found it quite serviceable in my own practice. It may either 
be given pure (gr. m to rn-0.0003 to 0.0006) or preferably in the 
form of an emulsion with sweet oil or cod-liver oil: 

ry. Phosphori, 
Olei olivre, 
M. et ft. emulsio. 

!?: r. (0.00648); 
5•J (64.0); 

Sig. 3j three times a day, after meals, for a child under the age 
of one year. 

When it is desired to administer cod-liver oil and it is not tolerated by 
the stomach, it may be rubbed gently into the skin of the thighs and 
trunk. Arsenic in sma11 doses has proved to be a capital remedy in 
selected cases; and iron, particularly in combination with arsenic, is in
dicated if anemia be pronounced. 

The numerous complications to which rachitic subjects arc liable pre
sent special in<lications which are to be met by the s~me measures as 
when they arise under other circumstances. The condition of the diges
tive organs must be kept constantly in mind; and no remedy, however 
promising, that is designed to assist the general condition should be con
tinued if it tends to ag~ravate the <ligestivc disturbance. A proper 

~:~u:ct~~~i~!c!~~~ t~i~te'~~1st~~~~~tecs~~~:~tc~~~~T~'L~~~t t~t e~p~~;'e~~iit~fb~: 
treatment of the rachitic deformities bf'longs to the domain of the ortho
pedic surgeon. 

SCORBUTUS. 
(&:itrt'f/.) 

Definition.-A constitutional disease, caused by a lack of fresh 
vegetables in the diet, and characterized by anemia, exccssi,·c weakness, 

~~~~~Iti~~m;rr~:t~~~d~~~~il~ ~~~co;;:~!~J~:ot~} Ltb~o~~~:~:s~~;~cltbebr;~:;; 
muscles of the thighs. 
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Pathology.-'\rc know nothing concerning the pathogenesis of 
scurvy. Evidences of profound anemia arc found upon microscopic ex
amination of the blood, which is thin an<l <lark, but there is no lcukocy
tosis. The skin may show spots of subcutaneous hemorrhage (ecchy
moses), but the most characteristic hemorrhage is that under the periostcum 
of the fcmora.. Bleedings into the articulations an<l muscles may also at 
times be noted, and occasionally the serous membranes arc the scat of 
hemorrhages, as well as the internal organs. Submucous hemorrhages 
are extremely common. '11!10 intestinal mucosa ma.y also present ulcers. 
'l'hc gums a.re swoll en, spongy, dark in color, and sometimes ulccr
a.te<l, and the teeth ma.y be loose or missing . 'l1he epiphyscs, par
ticularly of the lower end of the fomoru, ma.y be congested, and 
rarely they a,rc detached. 'J1hc spleen is soft a.ml swollen. The heart, 
li ver, and kidneys sometimes show fatty and usually parcnchyma.tous 
degeneration. 

Etiology.-In former times scurvy was very prevalent among sol
diers in the fielcl and sailors at sea, an<l epidem ics were common . Doubt
less, however, it has declined in importance as a disease incident bolh to 
sea-li fe and to armies, but, as pointed out by Wisc, it would seem that 
changing physiological and economical conditions may cause it to be 
dreaded on land as it has hitherto been on sea. According to my own 
obsel'\'a.tions, there certain ly has been no increase in the frequency of its 
occurrence in Philadelphia. during the last decade; but Osler states that 
the disease is not infrequent among Hungarians, Bohemians, and Italian 
miners in Pennsylvania, and I am inclined to believe that among this 
class of laborers the disease may have increased in frequency within 
recent times. It is rarely epidemic at the present day. Endemic ap
pearances of scurvy are st ill common, particula.rly in portions of Russia 
(Hoffman) an<l elsewhere also, sweeping through prisons, barracks, alms
houses, and other institutions of like kind. '..L'hc majority of cases met 
with , however, arc sporadic. 

'l1he above and many other facts point to the infectious origin of this 
disease. 'l1esti and Beri have isolated a micro-organiam which has been 
cultivated and inoculated into guinea-pigs and rabbi ts, producing in the 
latter pathologic lesions and symptoms simulating closely those of scurvy. 
The microbe is perfectly round and is a diplococcus. ~rhese experiments 
have not as yet been confirmed by other investigators. 

'l'he ch ief disposing factor is the long-continued use of a dietary de
ficient in fresh vegetables. Precisely what there is in the latter, the 
absence of which in the system produces scurvy, is not known to acer
tainty, but it is probable that it consists of the organic salts present in 
the fresh vegetables, which elements are requisite to normal histogenesis. 
Albertoni has recently shown that in scun•y of a protracted course free 
hydrochloric acid is absent from the gastric juice, and that the total 
acidity is much reduced, but this is neither so in every case nor at all 
stages of the disease. Ile found no deficiency of chlor icls in the body. 
Pcptonization is feeble. 

Debilitating influences, as unhygien ic sun·oumlings, excessive muscu
lar exercise, humidi ty, an<l cold, often play no mean rO\e in causing 
scurvy. Mental anxiety and depression seem to ha ve etiologic signif
icance. 'fhe old arc very susceptible, and all ages are liable to the dis-
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ease. Sex has no special influence upon scorbutus. Stanation docs not 
predispose to the disease. 

Symptoms.-Scurvy has a slow onset. The earliest symptoms are 
generally a swelling around the eyes, OYCr which the skin has the color 
of a bruise, and a pale face, which looks bloated an<l wears an apathetic 
expression. rl111ere is noticeable almost from the start a gradually in· 
creasing debility, emaciation, an in:tbility to perform m~ntal or physical 
labor, and despondency. The patient experiences arthritic and muscular 
rheumatoid pains and dyspnea on slight exertion. 

With rare exceptions the gums swell, sometimes enormously, and be
come spongy, bleeding most readily. They may become ulcerated) and 
may be, though rarely, fungoid in appearance. The teeth often become 
loose, an<l in rare cases drop out. The breath emits an offensive odor, 
that is sometimes clue to necrosis of the jaw. The tongue swells, though 
it is usually clean and often pale. In the mouth may be observed sub
mucous hemorrhages in many cases. ~I.1here is loss of appetite, but the 
digestion is usually good; there may, however, be constipation or diar
rhea, more frequently the former. Scorbutic dysentery Las been de
scribed by certain writers. The skin is dry and of a. muddy color, 
blended occasionally with a greenish or greenish-yellow tinge. At the 
end of a. week or ten days petechire and ecchymoses appear upon the legs, 
arranging themselves about the hair-follicles. These may also come out 
later on the trunk and upper extremities. Submucous IH'morrhages may 
give rise to circumscribed swrllings, and subperiosteal hemorrhages may 
occur and engender node-like protuberances. 'l1here may be frequently 
noticed a peculiar brnwny induration, due to extensive hemorrhagic infil
tration of the muscles and subcutaneous tissues, most marked in the hams 
and calves. 'l1he condition is not without considerable pain, particularly 
if the parts be touched, an<l in severe cases bulla:: and vibiccs may be seen, 
as in a recent case of my own. Hemorrhages from the mucous channels 
of the body occur, and epista.xis is frequent. In bad cases hcmaturia, 
also melena and rarely hernatemesis, may be observed. Blood may be 
effused into the serous membranes, accompanied sometimes by inflamma
tory changes in the latter; also into the lungs, which are rarely the seat 
of secondary pneumonia.. Pulmonary infarction occurs, but is a rare 
event. Ilemoptysis may be a symptom of the lung-cornplications or may 
occur a1' an independent phenomenon. 

The heart may present symptoms, such as palpitations, feeble impulse, 
arrhythmia, and sometimes a basic blood-murmur, but these are without 
diagnostic importance. 'l1he pulse is soft, small, anti on exertion much 
accelerated. 'rim temperature is sometimes subnormal. and the presence 
of fever is a certain indication of the existence of some complication. 

The nervous s.ymptom."-, aside from the profound mental depression, are 

~0~~~~~~~~=~1~it~l~~~~~tia ;;:;;j,~~e:l cl~!~~:~:~~~;~~~l~;~~p~-~!~~i~.m ~~t:~ 
night-blindness a.nd day-blindness are among the rarer and extraordinary 
ocular features. 

The urinary symptoms vary in different cases. Albuminuria. is, how
ever, common. ~'he specific gravity of the urine i~ increased, the color 
high, and the sol id constituents fliminished, except the ~hosplrn.tes1 which 
are abundant. Albertoni found the proportion of chlonds less than the 
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normal, while other investigators claim that the percentage is high. The 

~~~:~tii:, ~~1!~~::~)\~lfi;:::~:;~c~:r!~~ef~~:yt~:nsiC::t~~ af~ ~~:~~1!ic; 
own cases an ol<l cicatrix reopened. 

Diagnosis.-'.l'his rests upon the following points: the history, the 
peculiar facies, the spongy an<l swollen gums, the gingival an<l cutaneous 
hemorrhages, the progressive loss of strength and energy, great mental 
depression, and the speedy recovery after an appropria.te regimen. 
Scurvy will be distinguished from puipimt under the description of the 
latter disease. 

goo~~~o~~:·~~~1l~~~~nf~i~ ~~;1~c~~e~iet~~it1;1~~~~:)~c~ene;t1:~e bd~~~!! 
have made extensive inroads, the da,ngcr to life is considerable. The 
grnvity of the internal symptoms (particubrly pulmonary) is far greater 
than of the external, and, indeed, the presence of the latter is a favor
able omen . Certain complications augur a serious termination, such as 
pneumonia, hemorrhagic infarctions of the lung, pleurisy with bloody 
effusion, dysentery, acute nephritis, etc. 

Treatment.-Prophylaxis.-By carrying out the known means 
of prevention the disease has been diminished more than 90 per cent. 
among mariners and soldiers. 'l1his change has been brought about by 
the enforcement of governmental regulations which demand that an ade
quate supply of antiscorbutic articles of food must be provided for military 
campaigns and for long sea-voyages. Fresh fruits and vegetables can 
be readily transported in hermetically sealed jars or cans. 

Treatment of the Attack.-1'he chief indication is to be met by 
the use of fruits and fresh vegetables. Of the former, two or three 
lemons daily or oranges and other fruits suffice to work a surprising de-

r~·~:a~!e!~~~~:i~~~:~:e~~ l'~'~h~~~~;;~~ l~~t~i~~-sau~-~~~=~~)·~~t:fb;;~t~~b~~~ 
tity should also be given. :Meats, eggs, milk, and farinaceous dishes are 
not to be prohibited, since the patients require all forms of food to invig
ora.te the system and to render normal the constitution of the blood; but 
if the digestive power be feeble, it is advisable to begin with the juice of 
oranges or lemons, conjoined with meat-juice, egg-white, milk, and light 
farinaceous articles, adding the stronger forms of animal food and fresh 
vegetables when improvement is noted. We may assist the digestive 
function by the use of simple bitters, strychnin, an<l hydrochloric acid 
(after meals), but these remedies are not needed in the majority of in
stances. 

Special symptoms may call for appropriate measures. Constipation 
requires simply an enema. On the other hand, diarrhea presents an in
dication for intestinal antiseptic and astringent remedies. The oral con
Jition varies, hence the measures to relieve it vary also; but if ulcers be 
present, the solution of pot:issium chlorate is best. For swelling of the 
gums the application by means of a cotton swab of ta.nnic acid (2 per 
cent.) or a solution of silver nitrate (2-5 per cent.) is serviceable. .A 
combination of boric and carbolic acids in a solution of suitable strength 
may be used as a mouth-wash. If copious hemorrhages occur, hemost:itics 
are eminently useful. The various complications must be met by the 
usual measures, according to their nature. 
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INFANTILE Sco&BUTUS. 

D e:finition.-A constitutional disease, characterized by the same 
symptoms as scurvy in adults, except that in many instances undoubted 
e\•idences of rachiti::1 are associated. 

Pathology.-'l1he bones are thickened and excessively sensitive, 
owing to a marked subperiosteal hemorrhage, with more or less macera
tion, and want of firmness between the cpiphysis and shaft. 1'hc muscles 
may also be the sea.t of effusion. The characteristic lesions of rickets are 
often associated. 

'l1be na.ture of the affection may be regarded as being sommdiat ob
scure. Originally looked upon by most observers ns acute rickets, it was 
subsequently described by Cheadle (from the clinical side) and Barlow 
(from the anatomo-pathologic sicle) as infantile scurvy. On the other 
hand, Ashby of iifonchester, Flirst and other German writers, are in
clined to the view tha.t the affection should be considered a hemorrhagic 
form of rachitis. Northrup has reported 36 cases. The belief that 
rickets predisposes to scun·y, but that the two diseases a.re not regularly 
combined, is probably the correct one. Rttchitis and scorbutus both 
occur in children of about the same age, and their causes are in some re
spects the same. Thus the dietetic factor is the chief in both diseases, but 
disproving the identity of rickets with scurvy is the fact that the former 
does not develop unless the diet fails to supply some clements contained 
in fruits and fresh vegetables. 

Etiology.-Scurvy is almost solely confined to hand-fed infants, 
especia11y those reared upon the numerous infant foods which have been 
foisted upon the market, including condensed milk, etc. Louis Starr, 
Jacobi, and others have shown conclusively that it sometimes follows the 
prolonged use of sterilized milk, either exclusively or in combination with 
artificia lly prepared foods. I t develops usually between the sixth and 
eighteenth months of age. 

Symptoms.-The skin presents the muddy color peculiar to the dis
ease in adults. The patient may be well nursed, but more often there 
is a tendency town.sting, and other symptoms of impaired nutrition appear, 
particularly irritabi li ty and disinclination to exertion . The more cha
racteristic features appear after one or two months. and the chil<l cries 
when handled1 especially on touching the lower limbs. About the same 
time there is an irregularly cylindrical swelling of one of the thighs1 clue 
to subperiosteal effusion. Soon the other limb is similarly invoh·ed 1 

though not always to a like degree. At first the legs are flexed, but later 
they become straightened and slightly ernrted on account of the progres· 
sive hemorrhage or separation of the epipbyses. 'l1he bones in other por
tions of the body may be involved secondarily in more or less rapid suc
CC8Sion, but the swell ings are less marked than in the lower limbs. La.ter, 
if teeth be present, the gums may swell and become i::pongy. Ecc:hymoses 
in the form of petechiro appear upon the sk in-surface, 1incl parlicula.rly 
a.bout the eyes. Ba.rlow describes a remarkable ocular phenomenon : 
"'l 1here develops a rather sudden swelling of one eyebrow, with pufliness 
and very slight stain ing of the upper lid. With in a day or two tbe other 
1id presents simi lar appearances, though they may be of less severity. ri'he 
ocular conjunctivre may show a little ecchymosis or may be quite free ." 
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llemonhagcs from the mucous surfaces may finally put in n,n appearance. 
To complete the statement of characteristic features, it shoul<l be men
tioned that rapid improvement invariably follows an antiscorbutic regimen. 

Diagnosis.-rro distinguish rickets from infantile scurvy Barlow's 

~~;r ~~o~~~t~~e~r,~f~re~~!~o0~~~at:0e0 cit~~~~~::~~~:~ o!ff~~~,!~~t~~ <l~:~f:i~ 
there is immobility going on to pscudo-para.lysis; excessive tenderness; 
general swelling of the lower limbs; skin shiny and tense, but seldom 
pitting, an<l not chara.cterized by undue local heat; on subsidence reveal
ing a deep thickcnin~ of the shafts, also liability to fracture near ~he 
epiphysis. (2) Swelling of the gums about erupted teeth only, varyrng 

fro;;i~:~~;~.~~~:~~.~~1:, ~~~~ti~ ,~~e~i~~=:~tfi~~~~0i11~!~!·~~es, if brought 
under the proper regimen. 

Treatment.-Au antiscorbutic dietary-fresh milk, meat-juice, and 
orange- or lemon-juice-meets the main indication. If there be sys
temic exhaustion-a. condition that i:; not infrequent-gentle stimulation 
with brandy (highly diluted) and an abundance of fresh air arc pre-~mi
nent among the measures to be employed. Iron, arsenic, and cod-liver 
oil may be needful to complete the cure, but usually the simple means 
already mentioned will prove effective. The limbs, especially the lower, 
may claim attention. Loca.l treatment, however, is rarely necessary, ex
cept there be separation of the epiphyses, when suitable splints arc to be 
applied. 

PURPURA. 

Two main groups are to be distinguished : (1) Secondary purpura, 
which occurs from a great variety of causes and in numerous affections, 
in which its clinical significance has been pointed out in appropriate sec
tions of this work. It seems pertinent, however, to enumerate the chief 
among the diseases an<l conditions under which it may arise, as follows: 
(a) scurvy; (b) acute, infectious diseases (cerebro-spinal meningitis, vari
ola, measles, septicemia, ulcerative endocarditis); (c) hemophilia; (d) 
numerous chronic affections, as nephritis, leukemia, pernicious anemia, 
jaundice, llo<lgkin's disease, and tuberculosis; (e) malignant sarcoma.ta; 
(f) nervous affections, as locomotor ataxia, acute and transverse myelitis, 
and hysteria; (g) mechanical causes, straining efforts, intense pa.roxysms 
of whooping-cough, a.ml violent convulsions; (h) certain drugs ma.y pro
duce a. pctcchial cruption-quinin, copaiba., belladonna., ergot, mercury, 
a.nd the iodids; (i) snake-poisons produce rapid and extensive hemorrhagic 
extra.vasa.tions, as shown by the ca.reful studies of S. Weir Mitchell. 

(2) Primary or idiopathic purpura forms the second group. It is di
visible into (a) simple purpum (purpura simplex); (b) arthritic purpura, 
of which two varieties may be recognized: (1) peliosis rheu,matica, and 
(2) llenoch's puipurn; (c) hemorrhagic purpura (1nt11nira lu:emor
rhapwa) . 

(a) Simple Purpura.-The cause is unknown. Among predisposing 
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influences, however, is age, the condition being most common in children 
about the time of puberty. It may be a sequel of the acute, infectious 
diseases, and in not a few cases develops in seemingly healthy subjects. 

Symptoms.-'l1his is the mildest variety of primary purpura. 'l'he 
hemorrhages into the skin take the form of petechi~, vibices, or ecchy
moses. The first arc extra vasations of blood in the form of minute 
points, that appear1 as a. mle, in the ha.ir-folliclcs, and, unlike the cry
tbemas, do not disappear upon pressure. 'l1he vibices receive their name 
from the fact that the hemorrhages occur as s.treaks, while the ~cchyrnoses 
arc larger, but similar in nature and behavior to the pctcclmu. They 
ma.y exceed in size that of a split pea, and their hue r::inges from a deep 
red to a livid bluish tint. As they fa.de away they assume at first a yel
lowish-brown, then a yellow color, and finally disappear. The eruption 
appears in a series of crops, and its sea.t of election, often favored by 
the erect posture, is the legs. Bloody scrum may be effused into bulloo 
or large blebs. Shepherd antl others have reported cases in which the 
purpuric eruption ended in gangrene, though in Shepherd's case the gan
grene was believed to be due to the use of sodium salicyla.te. 

(b) Arthrit ic Purpura .-(1) Peliosis Rheumatica (Schonlein's Disease). 
-'l,be cause of this remarkable disease is unknown. Formerly many 
writers inclined to the ''iew that it is of rheumatic origin, and since en
doca.rditis and pericarditis are occasionally observed in association with 
peliosia rheumatica, considerable coloring is gi,·en to this belief. On the 
other hand, the fact that the cardiac complications are rare in arthritic 
purpura shows that not all cases of the latter disease are genuinely rheu
matic. It occurs chiefly in males from the twentieth to the tl1irtieth 
year of age. Among the prodromata. are angina, slight articular pnins, 
headache, loss of appetite, and fever ranging from 100° to 10~° F. 
(37.7°-38.8° C.). 'l'hc affection is especially characterized, however, by 

~~~~~;~~~:1~~~~c~~:et1°~~t!o~~·1i1a1 ~;~i1~:~1ar~\'.~!~~~ ~~~r;~~:1~e:~=~~1a~:~~1!~ 
and by subcutaneous edema. 'l1he purpuric eruption is the only symp
tom that has pathognomonic significance, and in this affection it shows a 
strong preference, as regarrls distribution, for the a.ffected joints an<l the 
legs. 'l1he eruption, as already intimated, does not display constant cha
racteristics. It may not differ from that of simple purpura, and the rash 
consi ts of petechi:l?, ecchymoses, streaks, and rnrel_v of bullrc (pemplii
goicl purpura); or it may be made up of wheah, of urticaria, attended 
with intense itching; and, finally, it may be identical with erythema 
nodosum. These forms of eruptions may be variously combined. 

Hemorrhages from the mucous surfaces rarely occur, though cpistaxis 
is the most common. The extent of the edema varies greatly, in rare cases 
being quite extcn~ive and O\'Crsbadowing all other ~ymptoms (febrile pur
puric edema). Albu.minw·ia may be noted, and accompanying the pur
puric eruption there wi11 be a mild febrile movement. Co1nalcsccnce is 
usually protracted (even into years), and is often interrupted by recur
rence of the cha.racteristic features. 

'l1hc diagnosis is made from the presence of three characteristic symp
toms-polyarthritis, a purpuric rash, and edema. The combination of 
purpura and urticaria is one of the chief distinguishing features. It is 
not always possible to eliminate rheumatism, but the non-rheumatic cha-
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racter of some of the ca~es may be clearly shown by the therapeutic test, 
as happened in one of my own patients. · 

Prognosis.-This type of the diseabe is generally benign, death being 
Yery rare. Complications, howeYer, may prove seriou:--, c~pecially the 
canliac. The throat-condition may outlast the attack, and terminate in 

gan~tjeB-.,~!ci,~: j.:~~~::::~'IT=~~~h and Couty have described a form of 
rheumatic purpura occurring chiefly in children, and characterized by 
painful an<l sometimes swollen joints; by a purpuric eruption, plus cry
tbema multiforme; by vomiting, diarrhea, and intestinal pttin; Uy local
ized edema of the skin; and by hemorrhages from the mucous membranes 
and sometimes into the kidneys. 

The diagnosis is difficult in proportion to the scanty development of 
the purpuric symptoms, some of which are often wanting. 

The prognosis is favorable, though comp1ications of more or lt!:sS seri
ous import ma.y arise. One of Osler·s cases proved fatal with the symp
tom~ of acute hemorrhagic Bright's disease. 

(e) Purpura Hremorrhagica (Jlorbtts Werlh~lii).-This is the severest 
form of purpura, and its apparent etiologic connection with certain infec
tious diseases, particularly rheumatism, malaria, etc., is interesting, but 
not well under::;tood. The disease is perhaps most common in young 
females, particularly if they have fallen into general ill-health; but all 
persons are liable, and post-mortem a.natomo-patbologic pictures of the 
disease Je::we little room for doubt that it is an infectious complaint. 

Symptoms.-Proclromal symptoms, such as ma1aise, headache, depres
sion, and anorexia, geucrally appear, and last one or two days. The 
invasion is moderately abrupt, with fever, and soon cutaneous ecchymoses 
appear upon the skin, quickl,v growing larger in size as well as multiply
ing in numbers. Slight hemorrhages from the mucous membranes into the 
internal organs occur. Epistaxis generally comes first; it tends to persist 
and to recur frequently, and the same peculiarities pertain to bleedings 
from other points. Prostration now becomes rather marked, the patient 
complaining of pains in the limbs, loins, abdomen, and chest, an<l the 
latter often presage a fresh hemorrhage. There is mo<lera.te fe,rc1-, as a. 
rule, the temperature during the height of the attack ranging from 101° 
to 103° F. (38.3°-39.4° C.). or it may reach 104° to 105° F. (40.5° C.), 
though rarely. The pulse is accelerated (120 to 130 per minute), but 
full and regular, though in the worst cases it becomes small and very 
rapid. The mind i usually clear. llematuria occurs when hemorrhage 
bas taken place into the kidneys, and may lead to nephritis. 

There is anemia varving in intensity with the extent of the hemor
rhage an<l the se,·erity "of 'the type, and showing the characteristics of 
symptomatic anemia. The face may be exceedingly pale and anxious. 
The cour~e is run in from s.even to ten days in mil<l cases, while the 
se,rerer a.ttacks pursue a longer course. It is to be recollected, however, 
that the type of the disease may be malignant (P'"l"'ra fttlminans) and 
arrirn at a speedy fatal termination. 

The diagnosis of purpura hremorrhagica. rarely presents any difficulty. 
Scurvy may simulate it in some particulars, but is distinguished by its 
chief etiologic factor-a diet deficient in fre~h ,·egetables and fruits-by 
the spongy, swollen condition of the gums, the loosened teeth, and brawny 
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incluration of the limbs. Moreover, in purpura bremorrhagica the bair
folliclcs <lo not occupy the centers of the ecchymotic spots, and the hemor
rhages from the mucous membranes are more copious than in scurvy. 
Malignant types of the eruptive fevers distinguish themselves by the his
tory of the prev:liling ep1demic, by the characteristic prodromcs and in
vasion, and by the high temperature. It must be remembered, however, 
that variola purpura often pursues an afebrile course. 

Prognosis .-Grave, except in mild cases. In the malignant type death 
may come before hemorrhages from the mucosa appear. Certain com
plications may prove fatal-cerebral hemorrhage, inundation of the lungs 
with blood, Bright's disease, and shock from rnpid, profu~e bleedings. 
Deoth moy also be the result of exhaustion due to protracted bleedings. 

Treatme nt.-(a) The management of secondary 7ntrpura is em
braced, in other portions of this \·olume, in connection with lhe treatment 
of the diseases and conditions which it accompanies. 

(b) Sim11le purpurrt demands arsenic, first in moderate doses, and then 
increased until slight toxic effects are noticeable. Legroux speaks in 
warm terms of the iron compounds, and especially of iron perchlorid in 
doses of 3ss-j (2.0-4.0) doily, and if the child is somewhat anemic, the 
inhalation of oxygen will promote hematosis. 1..1he disease also requires 
fresh air in abundance and a generous diet. 

(e) In peliosis rhezwwtiea, in addition to the measures recommended 
in purpura simplex, the salicylates may in some cases influence the affec
tion of the joints. 

(d) Pu11mrn Il<Rmordwgica.- I hove found that an abundance of 
nourishment, by supporting the patient's power. is of the greatest service. 
Internally, ergot, turpentine, tincture of the cbloricl of iron, acetate of 
lead, and dilute sulphuric acid enjoy the wides~ reputation. The follow
ing combination, recommended by lfardaway, I have found to be very 
useful: 

lli· Ext. crgotre fl., 
'l'r . ferri chloricl., aa. f:3ij (64.0).-M. 

Sig. Three to ten drops in water, t. i. cl. 

HEMOPHILIA. 
(Bleeder's Disease.) 

D e finitio n.-An heretlitary affection, transmitted by females who 
arc themscl vcs not affected (Nasse's law). It is characterized by fre
quent uncontrollable hemorrhages that are either spontaneous or due to 
slight traunrnlism. 

P a thology.-The constitutional changes or peculiarities on which 
the disease dcpencls arc to be found in the bloocl-vcssels rather than in 
the blood itself (H enry); microscopic changes have been found in the 
arterioles, the middle muscular tun ic being either absent or much atro
phied. Vaso-motor influences also play an important part in causing an 
attack, as is shown by the frequent fiushings of the face preceding an 
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attack, and also by the fact that bleeding may follow emotional excite
ment (Henry). Synovitis with hemorrhages into the joints may some
times be obscncd. The blood presents no npprcciable change. 

Etiology.-!Iemophilia is more distinctly hereditary than any otl1cr 
known disease, but Nasse's la.w is not of such universal application as 
is generally supposed. R. Kolster found that of 50 hcmophilic families, 
18 cases followed this law, 16 others with some exceptions to its provis-

~00~~,t~~~c~11t~ '~~~~~ie1~0(~~~egba;~~e\~ it:frecfe~) :ta01~~:~:f:1~ ~J~~n:~~:~sw~~~ 
tendency to her sons, who become bleeders ; her daughters do not suffer, 
but in turn transmit the disease to their sons. Females, howm•cr, may 
be bleeders, and, according to Virchow, one woma.n is affected to e\'cry 
seven men. 'l1l1C disease has been traced for centuries in a few families . 

~l1he disposition may be acquired, but of the cond it ions that may lead 
to its development we are entirely ignorant. It is observed in all classes 
of society, and is most frequent in families whose members are large, 
vigorous, and have delicate complexions, the complaint usually manifest
ing itself before the end of the second year of life, though exceptionally 
as la.te as puberty. 

Symptoms.-'l1he occurrence of profuse and persistent bleedings 
that a.re either spontaneous or the result of slight injury characterizes 
hemophilia. 'rhe character of the injuries that lead to dangerous bleed
ings is often exceedingly trivial; thus a slight scratch, cut, blow, the ex
traction of a tooth, and other minor surgical operations (e.g. circumcis
ion) may be followed by severe hemorrhage. 

If we include spontaneous hemorrhages, bleedings take place most 
frequently from the nose. Legg has made three clinical groups, based 
on the intensity of the symptoms, as follows: (1) Seen most frequently 
in men, and characterized by external and internal bleedings of all kinds 
and by joint-affections; (2) most frequent in women, and distinguished 
by spontaneous hemorrhages from mucous membranes only; and (3) chil· 
raeterizeU simply by eechymoses. 

The capillaries ooze blood-a process that may vary in duration 
from a. few hours to as many weeks. A fatal result may thus occur in 
a. few hours, while, on the other hand, reCO\'ery may follow a. slow ooz
ing of blood that has continued for many clays. In the latter instances 
profound anemia. follows, the blood, however, being rapidly replacc<I. 
Extensi\•e blood-extra\'as.at ions (hematomata) usually follow contusions. 
Petechire, when they occur, are apt to be spontaneous. ~rhe blood 
coagulates, except in long-standing hemorrhages, when it becomes thin 
and watery (late). 

Al°lltritic ."lymptoms are common, the larger joints, and especially the 
knees, being most frequently affected and showing swelling that is due 
chiefly to hcmorrlrnges into the joints. In other infltances febrile syno
\'itis ma.y be present, resembling rheumatism. 'J'he joint-symptom~ may 
either announce a.n approaching hemorrhage or pain alone nrny be ex
perienced. The attacks arc liable to recur, especi:\lly in cold, damp 
weather, and may result in st iffened, deformed joints (:Mu!'lser). 

Diagnosis.-When persistent capil lary oozing occurs in a person 
with a. cleat\ hereditary di~po!'lition the diagnosis is clear. Without an 
inherited tendency we cannot be certain of the diagnosis unle!iS pro-
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tracted hcmorrlrngcs from insufficient causes are repeatedly manifested. 
The pre cnce of joint-i1wol~'emcut is \'cry helpful. 

Differential Diagnosis.-Peliosis rheumatica is an affection which, as 
Osler remarks, touches hemophilia. ,·ery closely, particularly in the re
lation of the joint-swelling. It is true that tho former mny nlso show 
itself in sernral members of a family, but the presence in this affection 
of more or lc:0:s edema, and often of wheals of urticaria, accompauierl 
by intense itching, aids greatly in its elim ination. 

Prognosis.-In undeveloped forms the outlook is not particu larly 
grave, since in these the tendency may either lessen or become alto
gether arrested after chi ldhood. Iu the majority of "el l-marked cases 
the children do not sunive this periotl. On tlic other hand. those who 
Ji,·e to become full-grown show a dimin ished. and in a. small class of 
cases an absolute, disappearance of the tendency . 1r hc first hemor
rha.ge rarely pro,·cs fatal. Boys suffer from a more serious form than 
girls. i\Iore~,·er, menstruation, though sometim es very copious, does 
not to any great extent endanger the life of a. hcmophilic woman. Of 
130 caseJ:i of pregnancy and labor. the death of the mother occurred in 
only 3, ancl abortion in 16 cases (Roister). 

Treatment.-Thc physician can do most in the direction of pro
phylaxis. All surgical operations tlrnt are not absolutely necessary 
must be arnided; neither should the teeth be erupted nor the operation 
of circumcision be permitted, nor are leeches permissible. FemaJcs who 
belong to bleeder families, as well as males who have had hemophilia, 
should not marry. 

During the attack absolute rest-mental a.nd bodily-must be en
joined, and light compression, and if this fo il strong prCSi:iurc or styp
tics, should be tried. It is, however, a great quc~tion how far agents 
that destroy the already weakened tissue are useful. In cpistax is ice, 
tannin, and turpentine should be tried before using nasaJ plugs; a.nd 
if the latter prnve indispensable tbc lightest only sLoultl be enoployed. 
J. Greig Smith regards ]in t saturated with sp irits of turpentine as the 
best local application in epistaxis. Internal medicines arc of secondary 
importance, though they may be tried, and opium is unquestionably of 
signal value, s mce it tends to quiet the patient, thus favoring repose. 
'L'hc remedies that ha\·e been given arc various. Delafield, Fi.irth, and 
others ha.ve usetl successfully the fluid extract of hyclrastis canaclensis, the 
dose being from 20 to -lO drops daily i among other hemostatics, gallic 
acid, turpentine, and iron perchlorid produce the be~t results . 'l'he 
close of the latter should be 3ss (2.0) every two hours, with a purge of 
sulphate of soda (Legg). During convalescence arsenic, iron, and the 
bitter tonics, together with a liberal dietary, will a.id recovery. 
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HEMORRHAGIC DISEASES OF THE NEW-BORN. 

(a) Epidemic Hemoglobinuria ( Winckel's .Disease).-'l'his affection, 
which is septic in nature, is occasionally met with in lying-in hospitals, 
and occurs in chi ldren from one to ten days after birth. The infants 
r efuse the breast and show hematogenous icterus; gastro-enteric ca
tarrh is a n attendant of the disease. The stools arc meconic; the uriuC' 
is scanty, dark-colored, often albuminous, and may contain casts and 
epi thelium. H emorrhages occur into organs other than the kid~\CJ and 
into the mucous membranes, there also being mild fever, rapid ema
ciation, and often mild convulsions. Hecovery may take place, though 
it is a very fatal disease. Bacteriological experim ents have shown that 
the disease may be produced by the growth of the colon baci llus in the 
buccal epithelium of infants, but these investigations nce<l confi rmation 
before we accept t heir results as concl usive. 

(b) Acute Fatty Degeneration of the New-born (Bid1l's .Disease).
Thi s disease may be sim ilar to \Yinckcl's in nature. It was first de
scribed by H ecker and Buhl as an infectious disease of the new-born, 
characterized by cyanosis, jaundice, and copious ,·isccral hemorrhages. 
111!10 chi ef pathologic change is a.n acute fatty degeneration of the inter
nal organs. 

(c) SyphiJis Hcemorrha.gica. Neonatorum.-Ei ther at birth or soon 
thereafter bleedings take place into the sk in (ecchymoses) and from 
the mucous surfaces and the navel. J aund ice may be associated. 'J'he 
viscera are found upon post-mortem examination to be the scat of syphi
li tic lesions. 

(cl) Morbus Maculosus Neonatorum.-Ilemorrhage from the gastro
jutestinal mucosa of the new-born (mel::ena neonatorum) occurs, and 
may be due to intmcranial lesion s during birth; it may also take place 
independently of the latter. Preuschen has collected the reports 
of 37 cases, in 5 of whi ch the brain was exami ned, anrl all of these 
showeil cerebral hemorrhages. The latter may occur in spontaneous 
births and give rise to mehcna neonatorum. Giirtner believes the dis
ease to be a,n in fect ious one. and claims that in 2 case:; he was able to 
identify a. bacillus for which the na\·el is belie\'ed to be the entrance
point. The blood ma.y a.lso come from the mouth, nose, navel, etc. 
Townsend fou nrl morbus maculosus neonatorum in 45 cases in 6700 
deli\'Cries, and in most of these instances the bleeding was general. rJ'he 
hemorrhage usually sets in during the first week, rarely later, and the du
ration of' the disease is between one and seYen days, the mortality being 
a li ttle O\'Cr 50 per cent. Vomiting of the blood which the child has 
drawn from the breast must not be confounded with true melena. The 
treatment is by gallic acid and ergotin , the latter hypodermically; stim
ulants may also be required, and warmth to the extremities if the per
ipheral circulation be feeble. 



PART Ill. 

DISEASES OF THE BLOOD AND THE 
DUCTLESS GLANDS. 

ANEMIA. 

Definition.-A pathologic condition, characterized either by a 
diJilinution in the quantity of blood or by a deficiency in one or more 
of its constituents. Anemias may be subdivided into-I. Primary or 
Essential (simple, chlorotic, and pernicious): II. Secondary (symptom
atic): III. Leukocytosis; I\'. Leukocythcmia (splenic, myelogcnic, and 
lymphatic). 

P a thology.-Anemia, in its different forms1 is characteristic of dis
eases of the blood or of the blood-making organs. It may be manifest, 
on examination, as a diminution of the tota l quantity or body of tLe 
blood (oligemia); of the number of reel corpuscles (oligocyt!temia); of 
the hemoglobin (ol~qo<·hromemia); an<l of other constituents, as albumin 
(anliydremia). 'l'he diminution ~f hemoglobin giYCS rise to the most 
obvious sign of anemia or impo,·enshed blood-namely, tLe pallor of the 
cutaneous surface-but it is important to point out here that the quan
tity of hemoglobin in the blood is not necesr-:arily proportionn,te to the 
number of red corpuscles. ' 11 hus the percentagt." of hemoglob in con
tained by the red corpuscles may vary in disease, so that a reduction in 
its amount does not necessarily involve a corresponding decrease in the 
number of red corpuscles. Conversely, a diminution in the number of 
the latter may not be accompanied by a proportionate diminution in the 
amount of hemoglobin, the corpuscular richness in coloring-matter being 
quite normal. As a matter of fact it frequent!~' happens that oligo
chromemia. is associa.ted with a certain degree of oligocythcrnia, and 
vice versa, though where they coexist the degrees of reduction may 
neither be relatively nor proportioirntely equal. 

Ancmi::t can be positively ascertained only by an adequate examina
tion of the blood. It may be inferred from the presence of pallor, 
languor, dyspnea, palpitation. etc. ; but it should be borne in mind that 
not every pale person has anemia. since pallor of the face may be hered
itary, a.ncl, at the same time, perfectly consistent with good health, a 
normal number of corpuscles, and a normal percentage of hemoglobin. 
Conversely, a person with marked vascularity of the face, and a rosy 
complexion even, m:iy have anem ia. 

'.!'he anemias embrace those conditions, also, in which there are 

~~z~n~:~c!·~-~~:a~~-~~e o~·f11::;a;:~~t~~;:£~scl es (poikiloeytosis) , and in their 
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I . THE PRIMARY OR ESSENTIAL ANEMIAS. 

Primary anemias constitu te those forms in which, so far as our pres
ent knowledge of thei r etiology and pa.thology goes, DO other tissues or 
organs than the blood and the blood-making organs arc either at fault 
or are directly nffccte<l. Future inYestigations of the li fe-history of the 
blood may re,·eal the exact causation of what are now rcg~rdcd as pri
mary or essential anem ias, and thus permit of a clcal'cr d1scrimination 
and a more accurate classification. 

SIMPLE OR BENIGN ANEMIA. 

This fo rm is not infreq uently met with as a congenital, constitutional 
affection, without any assignable cause, and is entirely free from per
nicious manifestations or tendencies. There is no discoverable element 
of relationship between simple benign anem ia and chlorosis, nor is tbe 
former symptoma.tic of any disease in wbicb anemia. is common, such as 
tuberculosis, carcinoma., and nephritis. 

Etiology.-Simplc constitution:il anemia is often met with among 
the poorer classes. and from this fact it is proba.ble tha.t li ving or work
ing in a vitiated atmosphere, as well as deficient suul i_ght and nutriment, 
is primarily active in reducing the general health. In this way is often 
caused a li felong pallor, due to an interference with the normal process 
of blood-making (liemo.r;enesiiJ). 'l1hcrc are also certain individuals in 
whom slight pallor and systemic feebleness h::we existed from infancy 
(thus probably congenital), and whose modes of li fe a.ml envi ronment 
h<tve been more or less uni form ly hygienic and prov ident. In such ca~es 
we mu.y assume that there is some innate imperfoction-an11tomic or 
physiologic, or botL-in the blood-forming org:ms. 

Finally, in the In.tor ma.nifestat ions of slight general an emia. a dcvcl
opment<tl strain 01· a.bnormn.lity may start a disorder of lt ematopoiesi~ in 
organs congenitally insufficient for new and greater demands for blood 
maue by the system. 

Symptoms.-Thcre is some pallor, often with l:rnguor, sligl1t pal
pitation, and dyspuca, occasional headache. and a tendency to fat igue. 
The general health is not otherwise d isturbed, ancl an active li fe may be 
enjoyed for many years. Examination of t he blood shows a slight re
duction in the number of the 1·ed cells and of t bc hemoglobin (rela
tive). This degree of anemia persists without aggra.\·:ttion or a.melio
ration. I t may be found to affect males n.nd females, and is obsen·ed 
principaJly in adu lt life. 

The diagnosis of' simple, benign. or const itutional anemia shouid 
be made with considerable caution and r esen ·e, and it should be arrived 
at only after the closest scrutiny of a.JI the symptoms and s i gn ~. the 
most c:.tref'ul study and judicious ha.lancing of the <bta entering into 
the previous history of the patient. If there be n. latent or incipient 
tuberculos is, carci noma, or nephritis, a previous attack of some in fec
tious fover, rheumatism, etc. , t his fact clearly bears upon the case, and 
the diagnosis of simple anemia. is precluded. 

The prognosis is usually favorable. On account of the possible 
existence of one of the above-mentioned diseases, or from the fact that 
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a gmve variety of anemia ma~- be superadde<l, however, it should be 
guarded in the mind of the physician, at least. 

The treatment of simple, benign anemia is an expectant one in 
most instances. llematinics (iron, arsenic, etc.) are seldom required, 
as they have little if any influence upon the blood or upon the pallor or 
other symptoms. A rigid system of hygiene, together with attention 
to proper fooU and drink and to the manner of eating and drinking, 
will probably ensure to the patient all the benefit that may be obtained. 
Cardiac ton ics (d igitalis, strophanthus) m:ty be useful in controlling the 
palp itation . I t is worse than futile to attempt to eradicate any con
genital defect of the blood-vessel system or hcmatopoictic organs. 

{Green Sickness.) 

D efinition.-A blood-disease, occurring ch iefly in aclolesceut fe
males. and characterized principally by a deficiency of hemoglobin in 
the red corpuscles. It runs a mild course, though with a tendency to 
relapse. 

P a thology.-It is so seldom that death occurs in cases of chlorosis 
that autopsies of this disease have not been frequent enough to determine 
definitely the nature of the findings . ~[' here is no loss of fat in the 
body, but signs of physical degeneration and disorders of development 
are quite common, hypoplasia of the vascular system and of the genital 
organs seeming to be the most prominent. Incurable ca~cs of chlorosis 
arc nearly always characterized by anomalies of the blood-\'esscls and 
genitalia (Rokitansky). Virchow has also show n that congen ital arrest 
of development of the aorta and larger arteries, as indicated by their 
small sir.e, their soft and elastic walls, is quite conr-ta.nt in chlorotics. 
'l'he uterus (especially) and adnf"xa manifest the bypoplasia., and yellow
ish spots and streaks of fatty degeneration arc sometimes seen in the 
intima. of the arteries. ~lhe cardiac muscle is softened, the whole heart 
is dilated, and the left ventricle is usually somewhat hypertrophied. 

Etiology.-Chlorosis occurs most frequently in g irls at or near 
puberty, and also ma.y appear between that period and twC'nty or 
twenty-five years of age. It usua11y happens that the condition dates 
from a scanty menstruation, beginning late in the" tcC'ns," but it ~hould 
be recollected that amenorrhea is not, as formC'rly supposed, a cause, 
being rather an effect of the underlying blood-disorder. Blondes are 
oftener affected than brnnettes. In males the disease is ra.re, though 
cases may develop at puberty or during arlo]('scence. 

The influence of lteredit_y in the causation of chlorosis is undoubted 
in those cases described by Virchow, in which congenital hypoplasiaofthe 
blood-vessels an<l genitalia is found to exist. Other cases, moreover, in 
which such anatomic evidence is wanting, also bear tbe stamp of hered
ity, in that their mothers have been, and thei r sisters arc, cblorotic. A 
.famil!J tuberculous taint may predispose to cblorosis (Jolly). Such m1-
l1.?J.(jienie conditions as bad a ir. dimly- lighted rooms, a. Jack of' nutritious 
food and out-door exercise, a sedentary occupa.tion, Im.sty and irregular 
eating, excessive tea- and coffee~drinking, incgular and insuflicicnt hours 
of rest and sleep; bodily fat igue, as from stair-climbing and standing in 
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constrained positions without intervals of rcst,-all these predispose to 
the disease. And yet gir ls living amid the most luxurious and favor
able surroundings have had chlorosis. It is not at all improbable that, 
as the late Sir Andrew Clarke believed, coptcmia-thc absorption of the 
toxic ptomains and leucomains from the colon in constipation-is often 
the cause of chlorotic symptoms and signs, though physiological chcmii;ts 
fail to find in the urine the evidences of intestinal putrefaction (i. 1·. an 
increase of the aromatic su lphates). Sometimes a. prC\' iously existing 
simple constitutional anemia. appears to he an underlying cause for an 
exacerba.tion of genuine chlorosis. In such instances, however, I be
lieve additional exciting causes to be operative. 

Sudden emotional excitement and prolonged mental over-exertion 
operate as causative agencies. Shock from bad news, such as lo~s of 
relatives, crosses of various kinds, home-sickness, disappointment in 
love, rankling grievances, and perhaps ungra.tified sexual desires or 
masturbation, may contribute to the "neuropatbic" origin of chlorosis. 
A change of climate seems to operate as a cause, and is rnanifosted 
especially in the case of girls emigrating from Ireland to enter domestic 
servic here (Townsend). 

Symptoms.-A brief outline of the more freq uent and prominent 
genera.I 1rnLnifesta.tions of chlorosis-or "green sickness "-may be nar
rated a.t the outset. The gradual onset is usually ma.rked by languor, 
indisposition to either physical or mental exertion, motor weakness, 
irritability or inertia of mind, depression of energy, and a more or less 
constant fatigue. Palpitation of the heart and d,11spnea on slight exer
tion are much complained of in most cases; !t.eadac!te is also an early 
symptom, and may be accompanied by vertigo in some cases; and dys
pepsia and constipation occur in 65 per cent. of cases (Townsend). 
Probi1bly in one-half of a.II cases cessation of, or scanty and irregular, 
uienses may form the burden of complaint. 

There are also certain special symptoms, among which the following 
may be mentioned: '!'he appetite is either poor or perverted, a.nd a ca
pricious desire for such innutritious substances as chalk, slate-pencils, 
and even bits of earth (pica), or for sour, highly spiced, and unwhole
some a.rticles of food (malcwia), is not uncommon. :Morning vomiting or 
regurgitation of food and eructations occur in some cases, and dilata
tion of the stoma.ch and high position of the diaphragm are fount! in 
many instances. The tongue is pale, flabby , often dry, and the edges 
show indentations. 

Constipation is usually present, though sometimes diarrhea, lasting 
for a day or two, may alternate, as after the ingcRtion of some unwhole
some article tha.t bas been eaten to satisfy the peHerted appetite. 

The general appearance is distinctiYc. 'L'hc subcutaneous fat is not 
only well retained, but in many cases is even increased, and the rotund
ity of the body and members preserved. ~J1h e peculiar greenisli-yellow 
tint of the complexion is, however, the most striking manifestation to the 
eye. It differs thus from the muddy pallor of cancerous anemia, from the 
lemon-yellow tint of pernicious anemia, from the saffron hue of jaundice, 
and from the blanched pallor a.ftcr severe hemorrhages. The sclene 
are often pearly- or bluish-white(" cerulean hue"), and, though this is 
considered by many the earliest positive indication of anemia, when the 
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skin-tint is not characteristic, yet, according to Townsend's analysis of 87 
cases of cblorosis, it is not the most constant. The nails showed pallor 
in 95 per cent. of the cases; the cheeks. tongue, and lips were paled in 
89, 8-l, and 76 per cent. respccti\·ely, while the sclcrro were pale in but 
64 per cent. On exertion the checks and lips may become quite ruddy 
in cases of moderate anemia (clilorosis rubra). 

Besides the brea~hlessness, palpitation, and tho tendency to vertigo 
and s.vncope complamed of in the majority of cases, other circulatory 
disturbances ma.y occur. The skin is often cool1 and the extrem ities are 
frequently cold , owing to_ sluggish he~rt-action. rrhc pulse is usually 
full and easi ly comprcss1ble, anll, owmg to its excitability, it may be 
accelerated for the time being by various external influences (sec Fig. 

33). Visible undulating pulsations of the carotid vessels are frequent, 
and a pulsation in the peripheral veins is also observed at times. Phys
ical examination shows the heart to be slightly dilated. Systolic mur
murs, soft and "whiffing" in character, arc heard at the base, though 
in severe cases they may be heard at the apex of the heart also. Sys
tolic blowin.9 murmun of bcmic origin are not infrequently beard over 
the carotid arteries. More common and characteristic, however, is the 
venous lmm or bruit de diable-the soft continuous murmur heard over 
the large cervical veins. Thrombosis of the larger veins, or of the fem
oral, or of a cran ial sinus, may occur and is always of serious import. 

Of the 'nervous 1nan~festations that are often pre~ent, neuralgias of 
the head, mental depression, hypcresthesia. of the skin, particularly of 
the abdomen, gastralgic attacks, and hysteria, arc most frequently met 
with. 'J1innitus auriurn and anemic :tmaurosis ha ve been known to occur. 

E'clema, of the ankles is foun<l in perhaps one-third of tlte cases. 'fhe 
urine is generally pale, free in quantity, ancl its specific gra.vity is some
what lowered; and according to recent studies there is a. diminished 
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excretion of nitrogen in the form of urea, despite the abnormal destruc
tion of a lbuminoids. 

Blood-exam.ination.-The blood flowi.ng from a punctured finger-pulp 
or car- lobule is pale, though seldom thm or hydremic, and the paleness 
is due to a qualitative rather than a quantitative change. 'l'here is a 
disproportionate reduction of the hemoglobin as compared with the 
num ber of the red cells. 'rhe hcmoglobiu may range from 50 per cent. 
to <ts low as 16 or 17 per cent. in severe cases, the ~l\'cragc (1uantity being 
about 38 or 40 per cent. On the other hand, the number of red corpus
cles is not greatly reduced, and may even be normal. 'J1llC motlerate 
oligocythemia and marked oligochromemi<L are nlmost distincti ve of 
chlorosis: these feat ures, however, ma.y be clo~ely simulated by the 
ch loroa.nemia of syphi lis or early tuberculosis. 'She a.veragc number 
of red corpusles is from 3,700,000 to -1,000,000 per cubic millimeter of 
blood, but the count in \'ery se,·ere cases may be as low as 1,9001 000. 
Approximately, the number of red corpuscles is from 70 to 85 per cent. 
of the normal. while the leukocytes are only slightly increased in num
ber (8000 to 8500 per c.mm.). Microscopically, the red cells are seen 
to be paler than normal, and somewhat a ltered in size and ~hape. Rome 
are di:->tinct ively larger than is usual (macroc.vtes), but the majority are 
slightly undersized (microcyres). Irregularity in shape (pokilocytosis) 
is seen in 'tuitc a number of the red ce1ls in the severe cases, and an 
occasional normoblast (sm:tll nucleated red corpuscle) may be noted. 

Diagnosis. -W.hcn the greenish pallor of the fa.cc is marked th is 
can often be correctly lllltde at a glance. The blood-examination must 
be made, however, to complctel.Y establish the diagnosis, even when dis
tinctive symptoms n.re present. such as the shortn ess of breath, pa.lpita
tion, weak ness and languor, faintness1 amenorrhea, capri cions appetite, 
together with a well-nourished appearance of the body. The bluish
white sclen-e and pa.lli<l nails arc confirmatory when obscn ed 1 and the 
physical signs should also be sought for. 

Th e prinrn.ry character of the anemia may be determined in doubtful 
cases, or in those in which incipient tuberculosis or Bright's di:;ease may 
be suspected, by exclusion. H erc the physical examination of the chest 
and urinal.ysis should supplement the blood-examination . Organic dis
ease of the heart may be simulated by the breath lessnei:;s, palpitation, 
vertigo, and edema. According to F. P. H enry, the fo llowing blood
variations may be considered in the diagnosis of ch lorosis : (1) the red 
corpus~les may be normal in _number an<l in size, the only change being 
a deficiency of the hemoglobm; (2) the corpuscles may be normal in 
number, but diminished in size, while the percentage of hemoglobin 
is normal; (3) the corpuscles may be climinishcrl in number, with 
e ither a ?iminished, normal, or perhaps an increased percentage of 
hemoglob1u . 

Prognosis.-This is always favonible, except in those cases in 
which congenital or developmental anomalies of the vascular system are 
associated. The discontinuance of proper treatment before a. substan
tial cure is effected is often followed by a rcla.pse, and even after appa.r-

~~itr~;.re 11~: o,:·v~~1;e r~~~.~~~:i~e~f ~:a·~a~: ~'~!t::f~:~~ i~e~~r~fr~I;~ ~~~ ~~ 
three months. In cases of very severe typc1 in which the dividing·linc 
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between this disease and pernicious anemia may not be marked clearly, 
the prognosis should be made with due resene. 

Treatment.-1\'hi le the treatment of chlorosis by the administra
tion of iron is wellnigh specific, the hygienie measures are also import
ant, and pa.rticularly in order that rela.pses may be avoided. 

Pure air, wholesome food, a.nd plenty of rest and sleep, with reg
ular habits, are prime requisites. Sometimes n, change of occupation, 
C\'Cll temporary, where confinement may be replaced by an out-door life, 
fresh air, and sunshine, as in the case of ~tore-gir l s and mill-operatives, 
is of g reat value in bringing about a ra,pid improvement. Patients in 
better circumstances may be sent to rural districts, the mountains, or 
sea-shore. In cases marked by much palpitation, dizz iness, and dyspnea, 
rest in bed for a week or so is often imperative at the outset. As im
provement goes on, however, light and then moderate exercise may be 
permitted out of doors, and the increasing appetite should be gratified 
by a generous, easi ly as;Simi lable diet (milk, meat, eggs, fish, pur~es of 
green vegetables, stewed fruit, apples, etc.). Fats and carbohydrates, 
however, should generally be arnidet.l . Ferruginous mineral waters 
when procurable may be freely drunk, but coffee, tea, and alcoholics 

or 1~~~·. :wc~~·~!fris~~~c~ii~i:i~~:1 ~0~ZS~Tci~1~~!!1tf~~~ i 1~fa~~\:e~~I11~~~~1i;~l~!\u~~c1~d~~::~;rgt~~1~ 
blue, white corpuscles 

do more harm th:tn good. The one remedy, par excellence, on bo~h 
ra.tionnl and empirical grounds, is a good preparation of fron. This 
should b(' given methodically and persistently, until the percentage of 
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hemoglobin is 901 and then mainta.inecl there by continuing the admin
istration of the iron for several weeks to prevent a recurrence (Fig. 3-J.). 
Exactly how the iron acts in curing chlorosis has not been definitC'ly 
proved, but its almost specific action is indubitable. :rot all preparn
tions of iron are equally well borne by the stomach, however, and sev
eral changes may be necessary during the cour:.:.e of a given case. Prob
ably the best form fo r general use is the dried sulphate, usually given 
together with potassium carbonate in the well-kn own ]~laud 's pills-2 
grains (0. 129) of each to the pill. Starting with one pill thrice daily 
for a week or ten d:iys, the daily dosage is inm~ettscd until nine pills daily 
arc administC'red in tltc third week, and cont111ucd fo r several weeks or 
as long as the case mn.y require. It is very imyortn.nt, meanwhile, .that 
the bowels should be kept soluble by the use ol cascara sagra (fa, salines, 
and the like. A preliminary course of' intestinal antiseptics for a week 
or so is strongly advised by some authorities, and is worthy of recom
mendation. Beta-naphtol, thymol, guaiacol, and sa lol arc used for this 
purpose. 'fhc hcmatinic effect of the iron seems to be produced earlier 
and better when this plan is followed; and this fact seems to give cor
roborative evidence to Bunge's theory of the absorption of the iron in 
ch lorosis-in a certain clas of cases at least. Other iron preparations 
of value in tliis disease are the citrate, protoxalate, la ctate, carbonate, 
t he succinatc, a.nd the reduced iron. The a.lbuminates of iron, so much 
vaunted for a time, arc pra.ctically worthless. In severe cases Quincke 
uses at first a 5 per cent. solution of the ferric citrate, hypodcrmically 
(,1llvij ss-3 ijss-0.5-lO.O, daily). 'J1he preparation known as fcrratin is 
also highly recommended by some, and the therapeutic effi cacy of gly
cerin extract of bone-marrow in chlorosis is as yet doubtful. Bitter 
tonics a.nd dilute hydrochloric acid are indicated in a certain number 
of cases in which indigestion is troublesome. The acid tincture of iron 
cblorid is sometimes used in such cases. i\Jilcl cases often yield to the 
simple use of remedies for the cure of gast ro-intcstinal demngement. 
Adjuvants in the treatment of chlorosis that may be of use are arsenic, 
manganese, mercuric chloricl, and arsenitc of copper in minute doses. 

PROGRESSIVE PERNICIOUS ANEMIA. 

(Idiopathic _411emia.) 

Definition.-A grave blood-disease characterized by a great de
struction of red corpuscles, and a persistent tendency from a bad to 
a worse condition. l t usually ends in death, and scldoin exhibits causal 
lesions other than those of the blood or blood-making organs. 

The term "idiopathic anemia" applied to this disea~e by Addison, 
whose first clear description of its clinical history bas become classical, 
is applicable to a proportionately smaller number of cases to-day than 
during his t im e. This is owing to the later discovery (post-mortem) of 
adet1uate causes for the ~ernicious anemia that during life could not 
be found. Thus, while still a primary essentia l anemia in most cases, 
and whilst future investigations may show the true Addisonian type of 
pernicious anemia to be a. s.eVcre secondary a,nemia, for descriptive pur
poses it will nevertheless be conven ient to classify both groups under 
the title of progrrssive pernicious a1zemia in order to describe the 
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invariable tendency of both. Under Diagnosis (vide infra), however, 
will be found some differential clinical features. 

P a thology.-As in chlorosis, the subcuta.ncous fat is rarely dimin
ished, so tlrnt emaciation is exceptional. 'l1hc skin is pale and of a. 
lemon-yellow tint, and most of the tissues and organs are anemic, ex
cept the muscles, which arc often decidedly red in color. rrhc fat is 
usua11y pale and yellowish, and fatty degeneration is one of the most 
striking changes in this affection. The heart is usua1ly large and flabby, 
a.ncl on section of the ventricular walls there is a. marked pa llor, as well 
as :.L fria.bility, and <L fa.tty change shown by tho yel low tint. i)l icro
scopically, the fibers or columns of be::ut-musclc arc seen to be dist inctly 
fatty. 'l'he heart-cavities contain very l ittle light-colored blood. Other 
organs showing the fatty degenerat ion (of the epitheli um) arc the liver, 
kidneys, gastric nncl intestinal walls, and the intirna of many of the 
smaller blood-vessels (in patches). This general fatty change is prob
ably directly due to the deficient oxygenation of tbe tissues and to the 
anemic blood-supply. 

Owing to the above degenerative change, and consequent weakening 
in the vessel-walls, small extrarnsations of blood are found in dif
ferent parts. ).Jost frequently these punctiform hemorrhages are seen 
in the retina and on serous membranes, as on the inner surface of the 
dura mater, the pericardium) and the pleura. Ecchymoscs are also ob
served occasionally on the mucous membranes and 011 the skin. i\Iore 
or less general edema and dropsical accumulations in the serous Ca\·ities 
are not uncommon . The spleen and liver are seldom and on ly very 
slightly enlarged. 'Jlhe lymph-glands are often somewhat swollen and 
intensely red in color, owing to the unusual number of red corpuscles, 
some of which arc nucleated. 

A marked and important pathologic featu re of pern icious anemia is 
the presence of abundant deposits of iron-pigment, especially in the 
liver. but also in the spleen, kidneys. pancreas, and other organs. The 
fact that the abnormal quantity of irou in the liver is pecu li<trly distrib
uted about the periphery and middle zone of the lobules is particularly 
noteworthy, and quite characteristic of pernicious anemia. The origin 
of this iron is doubtless the enormous destruction of red corpuscles, and 
that the pigment in the hepatic lobules is ferruginous may be determined 
by a micro-chemic test with ammonium sulphicl, granules of black sul
pbid of iron being formed. 

Of special interest are the lesions found in the bone-marrow on 
account of its hematopoietic function. 'l'his is virtuall.v hypertrophied, 
and is in many cases deep-reel instead of yellow1 and more like the 
hcmoblastic marrow of childhood (IL C. Wood). Indeed, tbe fat-mar
row of the long bones is often entirely replaced by the red marrow, 
which makes evident the contrast between it and the ictcric pallor of the 
fatty tis'l1es elsewhere in the body. Cellular hyperplasia may be seen 
microscopically in the great number of large and small granular meclul
lary cell s, and also in the nucleate1l red cells. 

Au atroph ied and polypoid condition of the gastric mucosa, more or 
less extensively involving the gastric tubules, is noticed in some cases. 
'l1be sympathetic ganglion cells may also show changes. l\lore constant, 
however, is the sclerosis of the posterior columns and, to some extent, 
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of the lateral columns of the spinal cord: this is especially marked, 
according to Burr, in the cervical swelling. These sclerotic changes are 
probably secondary either to the blood-state or to minute hemorrhages. 

Etiology.-There are three etiologic categories into "hich cases of 
pernicious anemia may be grouped: (1) those cases in which no discov~ 
erable cause for the hemolysis (blood-destruction) is ascertained, either 
during life or after death-i. e. the idiopathic variety of Addison ; (2) 
those in which an adequate cause is found post-mortem only; (3) those 
th~tt are plain ly traceable, ante-mortem, to some sufficient primary causal 
condition acting directly or indirectly. 

(1) As regards the obscure cases of idiopathic anemia-or cachexia
the essentia.I cause of the symptomatic condition is evi1lcntly an actively 
increased ltemolysis. The blood-destruction is so great that blood-gen
eration (ltemo.qenesis) is overbalanced. The latter may be normal in 
power or there may be a congenital or acquired underlying deficiency in 
hemogenetic power; but in either event the bemolysis fa,r exceeds the 
bemogencsis in pernicious anemia, the liver being the principal seat of 
the hemolytic changes-in the final stages, at least. ~Hengel belic\'CS 
that the hcmolysis originates in the gastro-intestinal capillaries, and de
pends upon poisons generated or absorbed from that tract-an auto
intoxication. 

(2) Apparentl!J causeless cases of progressive pernicious anemia may 
be found post-11wrte111 to have been caused by (a) obscure malign:rnt dis
ease; (b) parasites, especially the Anchylostonia cluodenalis, and rarely 
by the Bvthriocepltalus. Not infrequently, by a cou·eful study of the 
anamnesis of' a. patient, ai<led by modern methods of examination, the 
cause of pernicious anemia, may be detected during life. Atrophy of 
the stomach and chronic gastritis, with pol.vpoid growths of the mucosa, 
may be inclu<lefl in this category. The Botln·ioeepltalus latus may be 
discovered during life. though more frequently only after death. 

(3) Certain exhtnisting causes, operating directly or iudirectl.v, may 
precede this affection, as severe or prolonged hemorrhages, or diarrhea. 
fevers. mental shock, profound chlorosis, pregnanc_v, and parturition. 

Unfavorable hygienic surroundings and insufficient nourishment, 
habitually kept up 1 may al~o favor the dc\•clopmcnt of the disease; but, 
as in chlorosis. the most favorable em·ironment is not by anv means 
prc,•enti\•e of its d~velopment. Males are more frcqucntly"'atrec'ted than 
females, and especially does it occur during middle life, though occa
~ion:tll,Y c~es ~re seen in thos~ be!ow twenty years of age. The disease 
is widely distributed, and, whilst 1t has been obsened to behave almost 
E"ndemically at times, as in Switzerland and Leipsic, no infectiou~ origin 
has been shown to exist. 

Symptoms.-ldiopathic pernicious anemia develops so slowly and 
insidiously that it is hardly C\'er possible to fix upon :rny precise date a.s 
the commencement of the disease. The transition from health to pro
gressive pernicious anemia, particularly in persons previously feeble an<l 
pale, is USlUt~ly too ~radual to be .demonstrable: though a. rapid and 
acute onset 18 mre, 1t may occur m pregnant or puerperal womeu. 

Pallor is soon noticed an<l gradually increases, or when there has 
been a previous pallor, this becomes more marked. S!torlnes~ of breath 
and palpitation of the heart, especially on exertion, arc complained of; 
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the patient is also easily fatigued, and becomes <1uitc languid. Occa
sional nausea. may come on early in those cases in which a previous 
gastro-intestinal disturbance has been noted, and headache, YCrtigo, tin
nitus aurium, and anorexia ensue and grow progressively worse. Gen
entl weakness increases, and occasional attacks of faintness and vomit
ing supervene. ~Icanwhile, the skin takes on a bloodless, '\axy appear
ance. and soon the characteristic lemon-yellow tint appears. 'J1he mucous 
membranes (lips, gums, coujunctivro) are likewise pa.le and colorless. 
Prostratfon in bed gradually becomes almost absolute as the feebleness 
arnl flabbiness of the tissue increase. Jialleolar edema is sometimes 
uoticable, and eccbymoses-mucous and cuta neous-though not so com
mon as retinal hemorrhages, are seen in profound cases of anemin.. 
Although the intellect is not impaired, except that mental exertion 
becomes irksome, the tone and manner of speech are feeble, slow, and 
apathetic. As the debility becomes severe the miml wanders, and, to 
use Addison 's words. the patient H falls into a prostrate and half-torpid 
state, and at length expires." 

Emaciation is rare, tbe fat being presened and someti1ncs increased 
in quantity. Pulsation in the large arteries is abnormally visible, and 
a diffuse, exaggerated cardiac impulse is felt. 'J1he pulse early in the 
case may be strong, and generally it is rapiJ (100-120), soft, and com
pressible, and as full and c1uick. often, as the water-hammer pulse of 
aortic regurgitation. Auscultation reveals the constant and character
istic ltemic murmurs, best beard at the base of the heart, and the bruit 
de diable in the veins of the neck. There may also be visible pulsations 
in the latter. 

Gaslro-intestinal sym7Jtoms may be the most prominent signs in cases 
where gastrit is polyposa and gastritis atrophica arc causal. Diarrhea, 
dyspepsia, nausea, and vomiting are then present throughout the long 
course; otherwise, constipation, eructations, and simple a.norcxiit arc 
most common. 

An ophthalmoscopic examination shows the cause of the anemic 
amaurosis, in the profound cases of anemia, to be one or more retinal 
hemorrhages. 'l1he liver and spleen are mrely palpable. 111he bones, 
and especially the sternum. arc sometimes scns iti\·e to pressure. 

Respira.tory Symptoms.-The breathing is accelerated, and the anemic 
clys.pnea. may become very pronounced and stertorous, accompanied h.Y 
a sense of oppression in the chest and a "hunger for air." Near the 
en<l pleural and pericardia! serous effusions and pulmonary edema tend 
to appear. 

'L'he urine is of low specific gravity, and, on account of its pigmenta
tion with pathologic urohilin, dark in color. The urobilin is detected 
both by chemic antl spectroscopic examination. In the former the addi
tion of a few rlrops of an alcoholic solution of zinc cl1Iorid to the urine 
gives a green Huorescence. Peptonuria is of doubtful significance. 
Albumin and g lucose arc absent, but uric acid and urea. arc both in
creased in amount, the former occasionally and the latter usually. 

Fever of a moderate degree is commonly, though not invariably, 
present, the evening temperature sometimes reaching 102° }'. (38.8° C.). 
l)rcvious to death the temperature may be subnormal. 

Nervous Symptoms.-Paresthesia., spastic paralys is of the limbs, and 
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a loss of control of the sphincters indicate the paralytic tendency of 
those cases in which sclerosis of the cord occurs. 'l'abetic symptoms 
are sometimes marked. 

Blood-examination.-'l'he blood is usually pale, though sometimes 
dark and watery, and the oligocythemia is distinctive of pernicious 
anemia. The number of red corpuscles may be reducetl to less than 
200,000 per c.mm., and is seldom more than 1,000.000; in severe cases 
about half a million is the usual count. There is ordinarily no increase 
in the number of leukocytes; on the contrary, they ma.y be somewhat 
diminished. 'l'hc percentage of hemoglobin ma.y be approximately pro
portionate to the number of' reel corpuscles, but more often it is rc l;ttivel.y 
increased, so that the individual corpuscles are rich in hemoglobin. In 
other words, although there is a. reduction in the tota.l amount of hemo
globin, it is usually not so great as the reduction in the number of ery
throcytes; therefore, the percentage of hemoglobin is nearly always 
relatively higher than that of the red globules (see Fig. 35), a condition 

OO: 

20 

10, 

1''10. 35.- Blood·chart of a case of progressiJ;::O~~~~\~~s anemia. Black, red corpuscles: red, 

in marked contrast with chlorosis. ~facrocytes, microcytes, and poi
kilocytes are abuntbnt. and the macrocytes are supposed to give rise to 
the relatively larger percentage of hemoglobin. 1.'he presence of nu
cleated red corpuscles is a.lso a striking characteristic of pernicious 
anemia. " 7 hen normal in si;m they arc known as normoblasts; when 
\'ery large, as ,qigantoblasts. ln the former, according to Ehrlich, the 
ccccntrica.11y-placed nuclei stain deeply; in the latter the hirge nuclei 
stain faintly. The former are typical of those nucleated red globules 
found in the hcmatopoietic orga,n of adults; tbe latter, of those found 
in the blood-development of embryonic life. The gigantoblasts are 
numerous in ti.tis disease. There are other and various forms of degen
erntion of the red cells, but these are of minor import. There ma~1 be 
an increase in the small 1~1mphocytes a.t the expense of the polynuclear 
cells; and, according to Cabot, the presence of large numbers of poly
chromophilic red cells has been noted in a. series of 50 cases. 'The 
blood-plates arc generally fewer than normal. The relative proportion 
of the proteids in the blood-plasma is altered (Adami). 

D iagnosi s .-It is important to determine, if possible, whether the 
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anemia is truly primary (or idiopathic) or secondary. :Moreover, the 
possibility of hidden carcinoma, gastric atrophy, the a.nchylostoma or 
other parasite, and incipient tuberculosis should be borne in mind. 
Intestinal parasites may be inferred from the microscopica1 examination 
of the feces after a. brisk purge if the eggs of the parasites or the para
sites themselves be found. Atrophic gastritis may be discriminated by 
examining the viscus and gastric juice by modern methods. 'l'he fol
lowing table will permit the e1imin<ttion of obscure gastric carcinoma: 

PttOOltESSIVE PERNICIOUS .A.NE.MIA. 

'!'he blood shows character istic changes, 
and the red corpuscle count falls to or 

Fo~1~~~';a~J~\~liFc~r c.mm 
Gil.stric symptoms not so prorninent.. 
Lemon-tinted sk in common. 

Adipose tissue fairly well prc~erved . 
No glandular en largements palpable. 

No physical signs over stomach. 

Examination of gastric contents after 
test-meal usually negative. 

So~!.~J~~::~O::u~~Y,.~:yb~~~~~~ about 

OBSCURE G,\STRIC CARC IN031A. 

Blood shows characteristics of secondary 
anemia; and the count docs not fo.11 to 
1,000.0001 as a rul e. 

Occurs after middle life. 
Gastric symptoms more su,g~esti,·e. 
Skin of a pale, muddy-color, or on ly 

slij!:htly jaundiced (salfron-yellow). 

~~~~:~~!~~;~u1~~a~~t~~~·uinal glands may 
be palpable. 

There may be an area of increased re
sistance o,·er the stomach. 

Examination of gastric contents shO\VS 
de6ciency or absence of free hydro
chloric acid and presence of hlclic acid. 

Condition becomes steadily worse until 
de:tth ends the case. 

From chlorosis the affection may be differentiated easily by the blood
examination. 1l1he rela,ti,·e increase in hemoglobin, the presence of gi
gantoblasts and many macrocytes, and the severe oligocytbemia are 

~~~~0c'1~.~:~~i~,0fa11:3r~if~~~~ ~;~~~~' :~:u~~·i~~n i~a~t:d i~t~1~~t:1~t i~ ~~~ 
globules of chlorosis. Again, the progressive pernicious character of 
the former a.nd the tendency to hemorrhage should be remembered, as 
well as the contrasting factors of age and sex in the two affections. 

Prognosis.-The disease. as a rule, terminates fatall.v, though not 
so frequently now as at one time, for obvious reasons. 'J'he course of 
pernicious anemia is usually slow and gradual, and may he interrupted 
by improvement or apparent recoYery. Recurrences, however1 a.re 
prone to occur, even after interrnls of several years. "attacks of 
anemia " alternating with periods of improvement, accompanied by 
enlargement of the spleen. Idiopathic anemia is therefore almost hope
less, although a few apparently substantial recoveries have been reported. 
The duration of the disease is seldom more than a year, and may not 
be more than two or three months. Death may be caused either by 
syncope. cerebra.] hemorrhage (most commonly), or by slow asthenia .. 

Treatment.- Hygienic measures must be regarded as of signal im
portance, and rest in bed, together with light nutritious food given at 
short regular intervals, is indicated first of all. Salt-water baths and 
gentle an<l system ic massage when the patient is at absolute rest and is 
not too weak, arc useful adjuvants. 

~rhe value of arsenic in this disease is, I think, analogous to 
that of iron in chlorosis. The best action of the drug will be ob-
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tained by the administration of gradually ascending <loses of Fowler's 
solution or of arsenous acid. Beginning with four or five drops of the 
former, three times daily during the first week. and thereafter adding 
one drop to the dose every day or two up to the point of tolerance. as 
much as twenty or thirty drops, well diluted, may be taken (•cc Fig. 
36). Evidences of gastro-intestinal irritation should be ~rntched for, 
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and the arsenic either discontinued or the daily dose reduced should 
they appear. ~ornetimes it is advisable to use the remedy hypodcrmic
ally. Arsenous acid is given in pill form, commencing with ~l(f or fr 
gr. (0.0021-0.0032). 

rrhe introduct ion by Fraser of Edinburgh of bone-marrow in the 
treatment of pemicious anemia has been fo ll owed by various resu lts: 
some cases have been reported in Great Britain and in the United States 
in which it has seemed to <lo good, wh ile in others it wris found to be 
useless. While the glycer in extract is the preparation generally used, 
it is not so reliable as the raw red bone-marrow, or that freshly prepared 
each day by mixing with it an equal quantity of glycerin; an ounce or 
two may be administered daily. 'l1he remedy is worthy of trial, and if 
found to be non-efficacious in the given case, arsenic may either be com
bined with it or used alone. 

Near the end of the disease the danger often greatly increases, owing 
to the marked reduction in the quantity of the blood (ol(qemi<t). This 
may be combate<l by the injection of warlll water or a. weak saline solu
tion into the colon (enteroclysis) and also into the subcutaneous tissue 
(hypodermoclysis). Both the former procedure and gastric lavage are 
of value in preventing and ameliorating the gastro-intestiual disturbance 
from fermentation and putrefaction. Intestinal a11tiseptics (thymol, gua.i
acol carbonate, salol, bcta-naphtol, and hydro-rntphtol) should be given 
by the mouth in conjunction with the injections, and lavage of the 
tract should be employed for the same purpose. 

Anthelmintirs must be used in those cases of perniq,ious anemia in 
which intestinal parasites are associa.tecl. Dilute hydrochloric acid 1 nux 
vomica, a.nd bitter tonics are serviceable in cases iu which gastric diges
tion is impaired. 
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During the convalescence in favorable cases iron seE'mS to be pecu
liarly valuable, sometimes alone and frequently in conjunction with 
arsenic. rl1hus1 a.rsC'nious a.cid ancl either the carbonate of iron or re
duced iron may be combined in pill form, or Fowler's solution and the 
tincture of the chlorid of iron, or Blaud's pill, may be used with satis
factory results . Recurrences will yield to the same treatment, if they 
yield at all, except that the doses may have to be increased according to 
the tolerance of the individual case. 

II. THE SECONDARY ANEMIAS. 

'l'be secondary anemias are symptomatic of abnormal processes or of 
existing disease, whether acute or chronic, noel their causes are nmner
ous an<l various. I have already stated that sccon<lary anemiiL ma.Y 
occur when the true primary form cannot readily be determined au<l 
when the course of the anemia. is progressive and pernicious. Further
more, se\·eral possible causes may exist in a given case of symptomatic 
anemia, and it may be quite difficult to discoYer which of these is the 
active factor in the condition. 

In certain secondary anemias, also, the associated impairment of the 
blood-making organs is so evident tlni.t the anemia. may assume almost 
a primary importance. This was exemplified in Striimpell 's case of 
carcinoma. and anemia, with secondary implication of the bone-marrow. 
The variety and uncertainty of the causes of secondary anemins thus 
prevent a satisfactory classification. 

The Blood.-In most cases this distinctly differs in character from the 
blood of the primary or CF-!'Cntial anemias. There is oligocythemia, 
usually of a. mo<lcrate degree, about 31000,000 red corpuscles per cubic 
millimeter being noted, though in cases of severe hem?1Thage the reduc
tion may be as great for a time as in pernicious anemia. There is also 
a relative decrease in the amount of hemoglobin, and sometimes the per
centage may be relativel_y lower even than is compatible with the de
crease in the number of the red corpuscles. There is a relati \"C, and 
often an absolute, increase in the number of leukocytes (vide Fig. 37). 
Either a few or many poikilocytes, a few macrocytcs, microcytes, and 
normoblasts are found, depending upon the severity of the anemia.. 
Gigantoblasts are not seen, and the relative increase in the percentage 
of hemoglobin is a.lso absent in secondary anemia. 

'l1he most important etiologic groups of seconda,ry anemias arc as 
follows: (1) Hemorrhage.-llemorrhages occur under a great variety of 
circumstances, and if copious result in an acuk secondary anemia. 
Thus there ma.v be the rupture of an aneurysm, menorrhagia, post
partum hcmorrhaµ:c, hemoptysis, gastrorrhagia, entcrorrhagia, etc., all 
of which produce the same general effect upon the system. Repeated 
:;mall hemorrhages ma.y finally produce the same re!'mlt as a single large 
one, an1l spontaneous hemorrhages or epistaxes, such as occur in persons 
of a hemorrhagic diathesis (hemophilia) or in purpurn and scurvy, may 
cause profound secondary anemia.. Females nrc most tolerant of losses 
of blood, but infants of both sexes bear depletion very badly. The 
total mass of blood may be much diminished (oligemia), and the sudden 
loss of' ::t. great volume of bloo<l may proYc fatal in a few moments; but 

28 



434 DISEASES OF l'IIE BLOOD .-LYD l'HE DCCTJ,ESS GJ,AXDS. 

it is often surprising how reco,•ery can take place, and often docs, after 
the rapid loss of several pounds of bloorl-e. _q. in hemopty~is, hernatem
esis, or mcnorrhagia. ~ometimes the source of bleeding is obscure, 
as in cases of intestinal parasites, hepatic cirrho~is, or duodenal ulcer; 
or it may be intentionally kept sub rosa by females having uterine dis
order or bleeding hemorrhoids. 'l'he 11uic:k blanching of the counte
nance, the wcakne:.is, the coldne~s of the skin. faintness. dimnei-.:-; of vision, 
tinnitus n.urium, sighing respiration, and feeble, rapitl pul$c are charac
teristic symptoms of acute anemia. Unconsciousnes.1; and epileptiform 
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.Fm. 37.-Blood·chart or a case of symptomatic anemia. Blnrk, red cori>uscles; red, hemoglobin, 
blue, white corpuscles. • 

c01wulsions precede death in cases in which the total volume of blood 
lost is sufficiently large. When recoYery takes place the blood-re_gen
eration goes on rapidly, so that within from one to three weeks restitu
tion is complete. 1'he normal volume is soon restored-first by the 
absorption of water, hydremia existing for several days before the saline 
and albuminous clem ents are renewed. The white corpuscles are earlier 
restored than the reel, so tha,t there is a temporary relative leukocytosis. 
':I.1hc hemoglobin is restored still more slowly than the red corpuscles. 

(2) Inanition.-Anemia. from inanition may be ca.used by a food
supply that is insufficient either in quantity or quality, or both; or, 
even with abundant food of sufficient nutritive qualities the digestive 
power may be so impaired as to cause defective assimilation. Esophageal 
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carcinoma and chronic gastritis, especially of the atrophic variety, may 
thus ca.use anemia. from inanition. The reduction of the blood-plasma 
forms a. feature, while the corpuscles may be affected but slightly. 

(3) Excessive albuminous discharges, as in chronic Bright's disease, 
prolonged suppuration, long-continued lactation, chronic dysentery, etc., 
drain the system so that marked anemia ma.y be produced. 

(-&.) Toxic Agents.-The poisons may either be organic or inorganic, 
though tox ic anemias are most common from the abl5orp t ion of lead, 
ar~cnic. mercury, and phosphorus. Th e poisoning i:s usually chronic. 
and affects principally the corpuscles. Anemia due to the poiisons of 
acute or chronic infoctious diseases is also frequently met with, and may 
thus be obscl'\'ell after typhoid fe\•er, <liphther ia, ye llow fe\'er, and in
flammatory (articular) rheumatism among the acute diseases, and during 
chroni c malaria, tuberculosis, and syphilis (11 syph ili tic chlol'osis ") . 
'l'h t re is considerable destruction of the red corpuscles in some of these 
diseases, either directly or indirectly, and the greater the pyrexia the 
greater the action upon the blood or blood-making organs. 

Symptoms.-'l'he common indications of secondary anemia arc the 
p:tllor of the fa.cc and mucosre, muscular and mental ,~·cakness, loss of 
nerve-function, neuralgias, coolness of the skin, dyspnea on exertion, 
cardiac palpitation, impaired appetite and digestion, and a weak pulse. 
The ph.vsical signs arc those of the primary or essential anemias. 

D iagnosis.-Il ere may be adrnntageously contrasted the distin
guishing features naturally grouping themselves under symptomatic and 
essential anem ias, respectively: 

SvMrT0~1 ATI C oa SEcosDARY A1'E311A. 

A symptomn.tic blood-condition secondary 
to disease elsewhere. 

Occurli at nny age. 

Previous or n.ssociated history of trau-

~h~~~ ic 0;up~~~:i~~~o~~ol~~~~rt~~7=~ 
tion, chronic Uri_:rht's disease., carci
noma. chronic lead-poisoning, chronic 
mularin, etc. 

Blood-drnn~es not so marked and more 
''ttriahle. 

.Moderate reduction in both, merely the 
relative proportion being maintained. 

General symptoms and sip:n!! usually sub
ordinate in m:rnifcstation to tho8e of 
th e primary disease or lesion. 

Gravityofnnemiadependsonthatofthe 
primary disease. 

Often responds to treatment, dependinp;: 
on the cause; in a fow instances, as 
in hemorrhage, it is short in duration. 

Io10PATU1 C OR Esst:NTIAL ANEMIA. 

A primary disease of the blood :rnd 
blood-making organs. 

~::~r::;~~~~~~~1~!ig~fr ::~n: i::
10

~::::.:;: 
upon the disease. 

Distinctive blood-characteristics, and 
often profound ehanp:c!t. both as to 
blood-cells and hemo~lobin . 

Marked reduction in either the hemo
globin percentage or in the number of 
reel corpuscles. 

Gec~~~;~ct8lr1i~~~01~f ~1~1;l 1~!;;;:c~~~o f~~: 
of anemia in the case. 

Gravity depends on type of blood
~~:;,ges and progresMvencss of dis-

One variety (chlorotic) quite curable, the 
other (progressive pernicious) com
monly fatal. 

The prognosis depends upon the cause of the anemia. 
Treatmen t.-Symptomatic anemia is amenable to treatment accord-
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ing to the ca.use. 'l1be trauma.tic acute variety does well under simple 
hygienic measures after the urgent indications have been met. Plenty 
of pure air, wholesome food, and graduated rest and exercise may suf
fice, and drugs not be needed. Cases in which it is difficult or welluigh 
impossible to remove the cause of the anemia of course do not impr<H'C 
uu<lcr any treatment other than that which may fil\'orably inHucncc the 
primary affection. Nutritious aliment, iron in some form, a judicious 
hygienic regimen calcubte<l to increase the assimilation, a.n<l stomachic 
and general tonics are rclluired in the majority of cases. Toxic sub
stances must be climina,ted, their re-introduction into the bo<ly prevented, 
and the repair of the blood :tnd tissue actively promoted. 

LEUKOCYTOSIS. 

Definition.-A temporary increase in the number of leukocytes in 
the blood, especially of those of the polyuuclear variety. 'l'hese in 
normal blood co ni;titute about three-fourths of all the leukocytes. Th e 
number of white corpuscles in a modera.te leukoc_ytosis would be about 
10,000 per cubic millimeter; in marked leukocytosis there might be as 
many as from 20.000 to .10,000; a count of ornr 50,000 leukocytes to 
the r.mm. may, however, usually be considered to indicate leukemia. 
Von Limbeck, notwithstanding, reported a. case of leukocytosis accom
panying carcinoma. of the ki<lney with metastasis, in which there were 
80,000 white <:orpusdes per cubic ruillimetcr. 

P!tysiologieal leukoc.tflo8i1; occurs in infants during the first few days 
after birth, in pregnancy, during digestion, and after exercise. .Accord
ing to Cnrtf'r, the 1. digestion lcukocytosis is present after a. meal of 
protcicls or hydrocarbons, but not after a meal of carbohydrates." 1 

l\lassagc and cold baths also prnduce leukocytosis, proba.bly by stimula
ting the circulation, and not by increasing the actua.1 number of leuko
cytes, some of which have simply become stagnated. 

Patlioloyical leukorvtosis is secondary to various affections. It may 
be temporary, as in the curable prima.ry diseases, or permanent. as in 
those that do not permit of recovery. It is al~o found to be well 
marked in acute infia.mmtttions and in infectious febrile disea~es accom
panied with exudation, such as pneumonia and diphtheria.. ln pleuritis, 
peritonitis, pericarditis, erysipelas, a.nd in all suppurative processes 
there is an excess in the number of polynuclear neutroph iles. ]uflam
mtttions of the serous membranes, when not tubcrculout', ca.use lcukocy
tosis, so that a purulent meningitis may be differentiated from tuber~u
lous meningitii; by the pronounced leukoc~' tosis in the former and its 

~~~~~~=r j ~b ~hl~C!~I~:.~:~ ~C :~SS: \'~~~Ci llt::~t7:~: t:l:e t~~·e1<~t~~·1 r~= ~~~~ O~~·~o~~~~ 
As is well known, the pus-cells of an abscess consist almost "holly of 
dead white coqrnsclc~-phagocytes-tLat have been overcome or ex
hausted, dil'cctly or iudirectly, in the struggle against the toxin of the 
infection. C:ichectic statc:s, as in cases of maliµ-nant tumors, are often 
a.tten<lcd with a.n in creaso iu the number of colorless corpuscles in the 
blood, especially in the region of the tumor and wliere the lymph
gla.nds arc invoh·ed. Lcukocytosis may be very marke<l in carcinoma., 

1 l'nir . .lfrd . .lfi19(1zinr, vols. ,·ii and viii, p. 181, Dec., 189-l. 
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the ra.tio of reds to whites being, in some cases, 25 to 1. Chemical 
irritants, such as turpentine, may also produce lcukorytosis, and whatever 
the substance causing the condition it is spoken of as posilivel!J chemo
tadil'-attractive to the white blood-corpuscles-in contra.distinction to 
ne,qativel!J cltemof(tctic substances, which repel the white corpuscles. 

In uon-leukocytotic infectious diseases, such as typhoid fever, the 
diagnosis of a complicating pleuritis, for example, may be confirmed, 
even at its onset, by the detection of the lcukocytosis. Leukocytosis 
under such circumstances has prognostic importance. Diminish ing leu
kocytosis <luring the height of a grave disease may be significant of less
ening powers of' resistance, though this is not an invariable rule, since 
just before the crisis of a pneumonia or when there is marked emacia
tion, as in typhoid fever, a diminution of the leukocytes is apt to occur. 

The object of the leukocytosis is naturally protective, beneficent, and 
repa.rative. It is accomplished either by direct antagonism or by the 
formation of substances that enter the fluids and tissues of the body, 
and counteract the influence of the toxic substances causing the disease. 
The existence of leukocytosis can best be determined by the examination 
of stained specimens of the blood. Physiologic digestion leukocytosis 
is to be discriminated from the pathologic \'ariety by making the ex
amination several hours after the last meal has been taken. 

LEUKOCYTHEMIA. 
('Prlle Leukemia.) 

Definition.-A blood-disease, usually chronic, characterized by a 
peculiarly marked and persistent increase in the number of leukocytes, 
as~ocia.tecl with lesions occurring either respectively or unitedly in the 
spleen, bone-marrow, and lymphatic glands. · 

Pathology.-Bodily emaciation and pallor are pronounced, an<l 
e<lema, with dropsical effusions in the serous caviti es, is by no means 
uncommon. 'J'hc cardiac chambers and principal veins arc distended 
with large b1ood-clots of a greenish-yellow or, in extreme cases, ycllow
i!'h-wbite, purulent appearance. Subserous ecchymoses of the pericar
dium and endocarclium are freriuent, and the myocardium is often found 
to have undergone a moderate degree of fatty degeneration. Various 
abuorma.I substances ha\'-e been found in leukemic blood, and among them 
the following may be mentioned: bypoxanthin, leucin, tyrosin, acetic, 
formic, and lactic acids, and certain albuminous substances (deutcro
albumose and nucleo-a.lbumin) resulting probably from the destruction 
of blood-corpuscles. The alkalinity and specific gravity of the blood are 
both climini~hcd. 'rhe minute. colorless, octahcdraJ, so-called Ch;u-cot's, 
crystals are found most n.bunclantly in settled leukemic blood, and have 
also been detected in the spleen, bone-marrow, and liver, as well as in 
other affections. 'Their composition is not clearly known . 

.Although the spleen, bone-marrow, or the lymph-glands ma.y alone 
show the pronounced pathological changes of leuk emia, it is usual to 
find all more or less affected. Purely splcnic or myclogcnic leukemia, 
and the latter especially, arc rarer than the lymphatic type, so tliat it is 
customary to speak of two principal g roups : (1) spll1nic-myl'lo/jenouR (or 
splenn-medullary) leukemia, the most frequent variety; and (2) lym
phatic leukemia.. 
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There is nearly always some splenic eniargement, :rnd in many cases 
the enlargement is considerable, as in spleno-medullary leukemia.. Leu
kemic spleens sometimes weigh as much as from eight to eighteen 
pounds, and their lengths may vary from six to twel\'e inches. The 
enlargement is generally uniform, and the notches upon the anterior 
border may be much exaggerated. \rhite patches of perisplenitis and 
a thickened capsule adhering to the surrounding organs and the abdom
inal wall may also be noticed. ':l1he consistence of the spleen is firm 
and resistant to the knife, though in the earli er stages it may be quite 
soft and pulpy. '11he cut surface is either of a uniformly brown color 
or mottled by the presence of grayish- or yellowish-white circumscribed 
lymphoid tumors, or by deep-red or brownish-yellow hemorrhagic in
farcts. 'l'he ~falpighian bodies may or may not be visible. Th e blood
vessels at the hilum a.re enlarged. l\Iicroscopic exam ination shows the 
change to consist in a. true hyperplasia of the organ, there being an in
crease in all the normal histological elements. The cells of the pulp 
sometimes show granular and fatty degeneration, and in aclrnnccd cases 
the trabeculre may be thickened by a considerable amount of firm con
nective tissue. 

In the majority of cases the bone-marrow is affected as well as the 
spleen, a.nd a purely myelogenous leukemia is extremely rare. Indeed, 
the few reported cases of the latter may be doubted. 'i'he meclullary 
substance, insteoid of being fatty, is rich in lymphoid and blood-cells in 
various stages of development, and is either reddish-brown or grcen ish
yellow in color. Neuman rega.r<led the marrow-change as a constant 
and essential lesion of leukemia, and called the former transformation 
'· lymph-adenoid," and the latter ''pyoid. " The pus-like marrow and the 
dark-red may exist side by side, although the former is more common. 

A fine reticulum may be seen between the cells1 cspcci:1lly in the 
dark-red variety, a.nd small hemorrhagi c infarcts may also be noted 
occasionally. l\Iicroscopically, the medulla contains an abunda.nce of 
lymphoid cells and nucleated red corpuscles. Eosinophile, mononuclear, 
and polynuclear leukocytes arc also present, the first-named being quite 
numerous, as a.re also certain myelo-plaques and cells showing karyo
kinetic figures. 'rhe l,11mpliatic glands are more or less enlarged in the 
splenic and medullary forms of leukemia. 

In the lymphatic variety, especially when acute, an early and marked 
hyperplasia of all the glands takes place. The cervical, axillar.''• in
guinal, and mescnteric glands are usually invoh·ed, and may form dis· 
tinct, soft, and movable tumors, their color being a reddish-gray, and 
section often showing hemorrhagic points. 

The histological examination shows an increase in the cellular ele
ments. A simi lar hyperplasia occurs in those glandular tissues that are 
allied to the lymphatic glands, such as the tonsi ls, lymph-follicles, the 
tongue, mouth and pharynx, thymus gland, and the solitary and 
Peyer's agmina.tecl intestinal glands. 

The liver may be greatly enlargc<l; indeed, some of the instances of 
greatest enlargement of this organ have been those due to leukemia, the 
weight being as much as fourteen pounds. The enlargement is uni form 
and clue to a diffuse leukemic infiltration. The capillari es and inter
lobular tissue are distended with leukocytes, and disseminated whitish 
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or grayish nodules, usually quite small, consisting of lymphoid cells 
undergoing indirect division of their nuclei, are frel1ucntly found. 
Sometimes these leukemic nodules appear as definite growths, with an 
adenoid reticulum between the cells, on account of which they have 
been called lymphoruafa or lyrnph-adenomata. 

Similar changes are observed in the kidneys, enlargement, paleness, 
and diffuse and circumscribed leukemic infiltration of the capillarif>S and 
intertubular tissue all being noted. Leukemic nodules may also be 
found in other parts of the body, such as tbe retina, brain, serous mem
branes, lungs, testicles, and skin. Karyokinetic figures arc nurnc1:ous 
in the cells accompanying these leukemic growths. 

Etiology .-'l'he primary cause of leukemia is unknown; that it 
directly affects the blood-forming organs, however, is most probable, 
though with differences of selection and co-ordination and with different 
degrees of intensity. The combination of lesions in the spleen, lymph
~lancls, and bone-marrow, along with the histologic similarit_v of the 
leukemic µ;rowths to the infectious granulomata, and the clinical history 
of cases of acute leukemia, would seem to point strongly to the micrnbic 
origin of the disease. Moreornr, various cocci and bacilli have been 
found, but not one of them has been definitely proved to be the specific 
cause of the disease. Auto-intoxication bv toxic albuminoids from the 
digestive tract is believed by Vehsemeyer,i who analyzed 600 cases, to 
be the important point of departure of the disease. It is likely that the 
direct cause of the leukocythemia is a simple increase of the cytogenic 
function of one or more of the hematopoietic organs. Kottnitz held 
leukocythemia to be a reactive condition following auto-intoxication 
with peptones, and consequently a leukolysis, the over-action of the 
hematopoietic organs leading to hypertrophy. Whether the reduction 
of the erythrocytes is due to diminished production or to increased 
destruction is not positively known, although the former factor is more 
probably operative. 

The disease has often been preceded by an inJu,1·y or ci blow in the 
splenic region, but its direct traumatic origin is hypothetic only. In
testinal ulceration has been a frequent feature prior to leukemia, and 
undoubtedly affords a source of possible infection from the tract. 
8tumatitis also mas furnish a means of entrance for the infectious agent. 
The causal relation of pseudo-leukemia and true leukemia is uncertain, 
although a few cases of the one have been observed to pass into the other. 

In a considerable proportion of cases leukemic patients have had 
malaria of some form. Syphilis may be associated with the disease, but 
it is not probable that it acts in a causative manner. 

Hereditary inff,uences undoubtedly play a part; a. "lymphogenous 
diathesis" may thus be transmitted, and several generations ma.y be 
affected by the disease. Adi•erse hygienic and social conditions may also 
predispose to leukemia. It may also develop after pre9nancy, or more 
commonly at the climacteric. Anxiety, worry, and mental depression 
have been mentioned as predisposing causes, with doubtful justification. 

Leukemia occurs most frequently in males during the middle period 
of life, and is apt to attack young persons. It bas occurred during in
fancy, and as ln.te also as the seventieth year, but the average age ranges 

1 fulerrw.ti&nalkfin. R1mdsc/1. 1 Vienna, :Nov. 25, 189-:i. 



440 DISEASES OF TUE BLOOD AND THE Dl'C1'LESS GLAXDS. 

from twenty-five to forty-five years. Sometimes the pre,·ious condition 
was one of apparently perfect health. 

Symptoms.-Acute leukemia. although comparnth·ely rare, may be 
described briefly first. It usually occurs in an adolescent who may ha Ye 
enjoyed previous good health. Its onset is sudden, and usually begins 
with prostration, hemorrhage of the mucous membranes, and high fc,·er. 
Acute spleuic tumor rapidly develops: the lymph:itic glands ma,v en
large; and palpitation, dyspnca, and gastro-inte~tinal :-:.ymptoms of a 
severe type appear. The blood shows a. marked mcrease in tlie num
ber of leukocytes, the ra.tio to tlae red corpuscles being 1 to 30 or 1 to 
50, instead of' the normal 1 to 3;jQ or 1 to GOO. ln acutt! l.nnphatic 
leukemia the lymphocytes arc ''ery numerous. Large mon.onucl?ar 
leukocytes and myelocytes are also numerous, while the cosmopl.ulic 
cells a.re few in number compared with those found in the blood of 
ch ronic leukemia. 'l'he case grows progrcssi,·cly worse; hcmatcmesis, 
cerebral or retinal hemorrhages, and petechire supcn·ene perhaps, and the 
clinical features m:iy then resemble an infectious disease with hemor
rhagic and purpuric manifestations. 

In chronic leukemia the onset is generally slow and insidious and its 
development imperceptible, and the earlier symptoms may not differ 
from those of simple anemia for many months. Languor, a deranged 
appetite. di7.ziness, noises in the cars, faintness. breathlessness on exer
tion. and palpitation may all appear. Sometimes, laowever, not even 
these symptoms arc present, common as they are to most anemic cases, 
an<l the patient may first consult the physician, hccause of a swelling or 
distress in the left side of the •hdomen-the enlarged spleen. Early 

:S~:~i~~~~:~~~·11~~a~i'~). ~:it~~ei~~~~~~:~i~o:1~\t~~~1,e t~:~Je8cl~~i.1i·f,t::;is~1~1 ci~:1~!~~~ 
ing pallor of the countenance or troublesome priapism may be the first 
indication. As the disease progresses the anemia becomes more marked, 
edema of the dependent portions of the body ma.v appear, and fever, 
though slight at first (99.5° F.-3i.5° C.), may gradually 1·isc to 10_2° 
or 103° F. (30.4° C.), either remaining constant or alternating with 
periods of apyrexia. 

The pulse-rate is increased; in quality it is soft and comprc~sible, 
though sometime<; full in volume. ':Phe d;p<pnen may be agp;raYated by 
the h_v<lrothornx of :i general dropsy in advanced cases, or by the up
ward displacement of the diaphragm owing to the increasing spleuic and 
hepatic enlargement. Epi~taxi.r..; may become obstinate. Bleeding from 
the gums into the retina (leukemic retinitis) and brain, as well as from 
the mucous membranes, is common. Jlcmic murmurs arc <1uitc constant. 

Ulcerative processes in the bowels may gi"e rise to se,·cre dyse11trri(' 
diarrhea. Ascitrs is usually present in advanced cases on account of 
the splenic tumor, or owing to pressure upon the portal vein by enlarged 
glands. Jaundice is an occasional event. Lrukemic JJeritonitis ma.y 
occur from the presence of lymphomatous growths in the membrane. 

Nervous symptoms, such as headache, vertigo, and syncopal attac~s, 
a.re liable to recur as the anemia, and prostration increase and the lia
bility to hemorrhage becomes more frequent. Sudden coma and hemi
plegia following upon the rupture of a cerebral vessel (apoplexy) may 
be the immediate cause of death. Priapism may be very troublesome. 
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Peripheral paralysis of several cranial nerves, due to hemorrhages into 
their sheaths, has been reported. 

l'utaneous el'clLymoses arc sometimes observed, and sometimes there 
is a troublesome pruritus. The urine contains n..n excess of uric acid, 
but albuminuria <loes not occur, except as a complication. 

Along with the anemia and debility are the signs of splcnic and 
lymphatic involvement, and rarely of the bone-marrow. The liver may 
also become enlarged . 

Leading Symptoms in Detai!.-Tlte Spleen.-This organ is generally 
enlarged in all forms of leukemia, but especially in the spleno-mcdullary, 
the rnost frequent form. It is a prominent feature, both on account 
of its being the first snbject of complaint, and because of the huge 
size it f'ret1uently atta.ins. The enlargement is gradu::tl, and there may 
be neither pain nor tenderness over it. The tumor may cause a visible 
projection below the ribs, and in marked cases great abdominal disten
tion may be produced, pushing up the diaphragm and thoracic organs, 
and extending to the navel in the median line and to the pelvis below. 
The edge and notch or notches may be felt easily in such instances, 
while the surface is smooth and the consistence firm. A friction-fremi
tus is felt sometimes during respirator~~ movement. The tumor may 
rnry in size, and after severe hemorrhage or diarrhea it may become 
swollen . Gastric distress after eating and obstructive constipation are 
usually complained of iu cases of great splenic enlargement. Pulsation 
has been noted and a systolic murmur-'' splenic souffie "'-has been 
beard at times over the tumor. The percussion-note is dull. 

Lympliatic Glands.-In the splenic-lymphatic variety, which is less 
common than the splen ic-myelogenous, and in the still rarer purely 
lymphatic leukemia, the superficial lymph-glands may be both visibly 
and palpably en larged, though not in bunches as in Hodgkin's disease. 
They are soft, resilient, and movable. 

The Bones.-Purely myelogenous leukemia is very rare, and local 
bone-symptoms are scarcely ever manifested. There ma.y be some ten
derness on immediate percussion over the sternum or some of the long 

~;c~-~~:~~r s~i~:~. ~~~!~n~a~rr:~s~l~ri:;dmo1ie~~~~1~~ithy~;ci~~l~s~·!~'s, the 
1'/te Blood.-It is by the blood-examination alone that tbe pathog

nomonic features of leukemia are determined. 'l1be blood is paler than 
normal, and sometimes has a brownish-red or chocolate color. Upon a 
microscopic examination of the blood in the spleno-mcdullary form of 
the Rfl'ection the striking increase in the number of IC'ukocytes is ob
sen'e<l at once. 'rhe count shows usually from 85,000 to 500,000 white 
corpuscles per cubic millimeter, and the ratio of the white to the red 
cells may thus vary from 1 to J 50 down to 1 to l 0 or 1 to 5 in the aver
age case, instead of the normal, 1 to 500 (see Fig. 38). In extreme 
cases the number of leukocytes may be equal to, or even slightly greater 
than, that of the erythrocytes, and such an instance has been recorded 
by Si>rcnsen, in wbich the proportion of whites to reds was 3 to 2. 

RttLincd specimens of the blood enable us to recognize the variety of 
leukemia. (see Fig. 39). Thus, in the ordinary splenic-niyelogenous form 
the ch:Lracteristic change is the presence of the abnormal m;t1elocytes
large, mononuclear leukocytes with the protoplasm filled with fine neu-
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trophilic or occasionally eosinophilic granules. These ma.y make up 25 
per cent. of the white cells, whereas they do not occur in normal bloo<l, 
and very rarely, and only in small numbers, in leukocytosis. 'l'hcy 
probably correspond to the cells found in the bone-marrow, the large, 

' 

}'m. 38.-Blood·tmcing of a case of le1~~l~IT'~1!:;or~~~~ea:ed corpuscles: red, hemoglobin; blue, 

ova.I, and eccentrically-placed nuclei of both blood- and marrow-ce1ls 
showing karyokinetic figures. The polynuclear leukocytes may be nor
mal in number, but usually they are relatively diminif.l.hccl to about 65 
per cent. instead of 75 per cent., as in normal blood. The lymphocytes 
are also relatively less in number, making up but 1 or 2 per cent., in
stead of the normal 15-30 per cent. The bright, acicl-stainecl cosino
philes, though absolutely increased, are not always relatively so, though 
this relative increase may occur. Basophilic leukocytes are rare. 

Moderate ol~qocytltemia is noted, the reduction being seldom lower 
than to 2,000,000 per c.mm. The percentage of hemoglobin may al•o 
be reduced relatively or in slightly greater proportion. Nucleated red 
corpuscles, chiefly normoblasts, are frcquentl_v found in considerable 
numbers. Osler asserts that blood of the type of pernicious anemia has 
subsequently developed a true leukemia. Litten and Musser have also 
described such cases. 

In lymphatic leukemia, which is rarer and more quickly fatal than 
the preceding variety, the blood-changes :ire also different. The lym
plwcytf!s-small1 mononuclear leukocytes-are the ones increased, aJ I 
other leukocytes being relatively much diminished in number. Instead 
of th'e normal percentage (15 to 30 per cent.), the lymphocytes may 
number from 90 to 97 per cent. of all the leukocytes. Nucleated red 
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corpuscles and myclocytes are absent as a rule, unless the bone-marrow 
happens to be diseased at the same time. Mixed forms of leukemia. are, 
bowe,·er, not at all uncommon, so that the proportions of the various 
types of normal and abnorma.l cells are quite variable. . 

The blood-plates may be quite abundant in many leukemic cases, and 
Charcot's octahedral crystals appear in specimens of the blood if allowed 
to stand for any length of time. An unusually dense and thick fibrous 
network is also often found . 

Complica tions.-Fatal hemorrhages may occur at any t ime, and 
pulmonary tuber.culosis, pleuritis, pneumonia, scptico-pycmia, renal dis
ease, severe diarrhea, and edema may complicate leukemia n.nd cause death . 

Dia gnosis.-This can be made easily and accurately by the blood
examina.t ion alone, the distinguishing characteristics of the bloo1l luwing 
been enumera.ted a.hove, both as to the existence of leukemia and the dif'... 
ferentiation of its se,·cra.l varieties. It may be necessary in doubtful cases 
to examine the blood by Ehrlich's staining methods, since the mere ex· 
cess of leukocytes alone is not proof of leukemia, and also because the 
disease may exist without an excess, owing either to previous medicinal 
treatment or to natural temporary improvement. 

Leukemia is differentiated from a marked leukocytosis by the fact that 
in the latter there is usually a more moderate increase in the number of 
leukocytes, and this increase, as a rule, is principally of the polynuclear 
ncutrophiles. 

Hodgkin's disease may be simulated by the purely lymphatic leu
kemia. on account of the enlarged glands; but in leukemia the lymph· 
glands arc not found in such large bunches, and the blood·examination 
\\ill show the cha.racteristic changes of lympLatic leukemia if that dis· 
ease be present. Simply a leukocytosis is present in pseudo·leukemia. 

Splenic anemia and lymphatic anemia have not been established as 
distinct affections, but formerly much time and ingenuity were ex· 
pended in discriminating them from leukemia. and other bloo<l·diseases. 
Some are cases of pernicious anemia, some of Hodgkin's disease, an<l. 
some, I find, arc instances of secondary anemia. 

Malignant growths of the spleen and lymphatic glantls, and also a 
ma.larial and passively congested spleen with anemia, may simulate leu· 
kcmia. The simple lcukocytosis here will exclude leukemia. 

Prognosis.-l\Iany cases are mild and gradual in their progress; 
children, however, when affected, succumb more ra.pidly than do adults. 
L~·mphatic leukemia is always fatal earlier than the splcno·medullary 
rnriety. Although reco,·ery does occur occasionally, most cases of lcu· 
kemia, of wha.leYer form, prove fatal certajuly within five years, gener· 
ally in two or three years, and sometimes in seven or eight months or 
even less (from two weeks to two or more months) in acute leukemia. 
In an adrnnced case tbe prognosis is hopeless. It should be borne in 
min<l that apparent improvement is usually only temporary, and that a 
fresh exacerbation is apt to follow. Grave symptoms heralding an early 
termina.tion arc profound debi lity, anemia, emaciation or edcmai severe 
and obstinate hemorrhages1 cerebral apoplexy, persistent dia.rrhea, and 
high fever. Intcrcurrent affections not infrc(1uently ca.use death, while, 
on the other hand, cases are recorded in which the appearance of inter
current infectious diseases has favorably affected the course of leukemia. 
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Treatment.-At present no remedies are known to have any per
manent curative effect. although several agents are used for their favor
able influence. 'The aim should be to improYe the general condition of 
the patient and endeavor to prolong life hy hygienic and medicinal 
mca.ns. 

ri'hc environment should be macle as fa,·orable as possible-physically, 
mentally, socially, and morally. Out-of-door life in a mild, dry climate, 
an abundance of nu tr itious and easi ly digestible and assimilable food, 
calm and moderate exercise of mind (depen~ing upon the strength and 
endurance of the patient), should all be advised and encouraged. On 
the other hand, traumatism and inflammation , irregular habits of body, 
worry, excitement, u,ncl passionate emotions and appetites should be 
regulated and avo ided. 

Arsenic gives the be~t results in most cases. and should be pushed to 
the limit of tolerance, a.s in pern icious anemia. It should be given con
tinuously, regardless of apparent impro\·emcnt under its use, a.s the lat
ter may be on ly the natural remissiou-a not uncommon incident in the 
disease. Quinin, iron, and the oi l of eucalyptus have been recommended 
in those leukemic cases in which a clear history of malaria. bas been 
obtained. Bone-marrow, either raw and spread upon bread or in the 
form of a glycerin extract, may be tried when arsen ic fails. Oxygen
inhalations and blood-transfusion have been suggested. 'The so.called 
"splenic remedies," whether systemic or local, have no controlling in
fluences upon the disease. Electricity may afford some local comfort or 
contribute to psychic case. Complications and intcrcurrent affections 
may often be greatly relieved by appropriate treatment. 

PSEUDO· LEUKEMIA. 

Adenia; General Lympltadenoma; ~fultiple Malignant 
Malignant Lymplursarconta.) 

De:finition.-An anemic disease characterizcrl br the anatom ical 
peculiarities re~embling those of lymphatic leukernin._:viz. progressire 
hyperplasia of the lymph-glands, occasional secondary lymphoid growths 
of other organs (liver, spleen); and by the absence of the destructive 
blood·changcs of true leukemia. 

Varieties.-Although the disease thn.t bears his name was first de
scribed by Hodgkin of Guy's ll ospital in 1832 as an affection of the 
lymphatic glands and spleen. two rnrieties are included un<ler the title 
of pseudo-leukemia (or Hodgkin's disease), as follows : (1) that which 
presents simply an en larged spleen (the less frequent one); and (2) that 
in which the lymphatic glands are ch iefly im·olved. 

Pathology.-'l'hc lymph-glands show different degrees of hypcrpla s
tic en largement and consistency. In the ear li er stages they are small , 
isol:tted, and movable, whi le in advanced and well-Uevcloped cases of 
the disease they are htr~er, fused together into great bunches, and more 
or less fixed by fibrous mvestrnent. As a rule, the glands are soft :ind 
elastic, though sometimes they are ha.rd and dense, and masses as large 
as an orange or pineapple may be seen. Si11gle glands may be as large 
as a hen's egg, and the gland.capsules may show connective.tissue pro· 
liferation a.nd a. thickening periadenitis. Extension of the lymphatic 
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growth into the surrounding tissues by perforation of the capsule may 
occur. As a. rule, the O\'erlsing skin is freely movable, though it may 
rarely be adherent. On section the tumors <fosplay a. smooth white or 
reddish-gray surface in the case of the soft and almost fluctuating glands, 
and a grayish or a yellowish-\\ bite color if they are firm. The fusion of 
the S\follen glanUs into nodular masses is also seen, and "hen ulceration 
through the skin bas taken place suppuration of the glands may he re
vealed. In the harder tumors areas of necrosis having the appearance 
of caseation may be visible, and shining, more or less hyalinc masses of 
fibroid tissue may also he detected. 

Microscopically, there is a typical hyperplasia of the lymph-cells, 
often obscuring completely the reticulum of the gland, except in the 
harder enlargements, where the fibrous proliforation shows a very dis
tinct network. rl1he anangemcnt of the lymph-tracts is distorted and 
disturbed in the larger gro"tbs only_ 

The cervical glands are most promineutly involved. 'J1he superficial 
chains of glan<ls-a.xillary, mediastinal, scapular, and pectoral-especi
ally along the great vessels, are often found connected, and the inguinal, 
bronchial, and lumbar glands are also affected, thougl1 less frequently. 
The retropcritoneal glands are more frequently affected than the mesen
teric, and sometimes the thoracic vessels are completely surrounded by 
enlarged lymph-glan<ls; they ha,-e occasionally prnjectcd externally by 
perforation through the sternum . The abdominal vessels, nerves and 
nerve-plexues, and ducts may be compressed also by huge groups of en
larged glands. 

The spleen is enlarged in about four-fifths of the cases. but only 
slightly. In the majority of cases there are disseminated throughout 
the orl?~lll whitish, lymphoruatous growths or nodules from the size of a 
pea to that of a nut. Their histological structure is like tLat of the 
lymph-glands. Occasionally the spleen alone is hyperplastic. 

Lymphoma.ta may also develop in the tonsils, lingual follicles, intes
tinal lympLatics, liver, kidneys, lungs, brain, heart, testicles, retina, 
and skin . Invasion of the spinal car.cl may occur by erosion of the ver
tebra~ or through the blood-current by metastasis. The bone-marrow 
often has the same appearance as in pernicious anemia. 

Etiology.-There are no well-established predisposing conditions 
to which Hodgkin's disease is referable. In the larger number of c:a:-.e~ 
males arc affected, and young and middle-aged persons-bet,\cen tl1t· 
age, of ten and forty years-seem to be attacked in about 70 per cent. 
of the cases. Heredity may possibly be a cause. Neither has au ex
citing cause been discovered as yet. The di~ease woul<l seem to belong 
to the group of infectious granulomata, but the infectious agent is not 
known. Flexner thinks that certain protoplasmic foreign bodies (found 
in the larger nodules of two cases) may possibly have a causal relation 
to the disease. l\Ialaria, syphilis, chronic skin-<liseascs, and various 
irritative conditions, especially of the mouth, giving rise to local gland
ular swellings, have also been assigned as ca.uses. In un<loubtcd in
stances of Jlodgkin's disease the lymphatic glands frequently Larhor 
tubercle bacilli; hence it has been thought that the latter cxerciSC' a dis
tinct causative influence. It must be remembered, however, that some 
of these ma.y be examples of secondary accidental infection ; others of 
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primary diffuse lymphatic tuberculosis, indistinguishable from or mis
taken for IIodgkin 's disease. It is not uncommon to find pseudo-leu
kemia 1leveloping in a person who immediately preceding the beginning 
of the disease "as apparently in perfect health. 

Symptoms.-l'sually the first thing to attract attention is the en
Jargement of the submaxillary and cen·ical glands, often on one side of 
the neck alone. These grow gradually until they may finall.v appear on 
both sides as large as a fist, and produce considerable disfigurement. 
Sometimes several years may elapse before other glandular groups are 
affected, but, as a rule, it is a matter of months only before the axillary, 
then the inguinal, and pcrli:tps the internal, glands arc invaded. 'l'he 
changes vary greatly in r~tpi<lity and extent. 

At first the general health may be but slightly affected. A little 
constitutional disturbance and some pallor may be complained of, though 
seldom before the glandular swellings are noticed. ~l1hen as the disease 
progresses the paleness increases and all the symptoms of a marked 
anemia appear-languor, failure of physical strength, beginning emacia
tion, gastro-intestinal derangement, headache, giddiness, palpitation, 
dyspnea, and edema of the legs. Later, the serous cavities contain 
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F10. 40.-Tcm1>erature-chnrt of a case of Jl8Cudo-leukemia 

effusion and there is a tendency to hemorrhages. Epistaxis and metror
rbagia are apt to occur, and petechial spots, especially on the lower ex
tremities, are not infrequent. ']'he 71hvsical signs of anemia-hemic 
?1urmurs-are also present. An irregular slight or moderate pyrexia 
1s common to most cases. Fever of a peculiar intermittent type has 
been observed, the intermissions and paroxysms each lasting for senral 
days or weeks (see Fig. 40), and the ter~ "chronic re lnpsing fever" 
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has been applied in consequence. When these pyrexial exacerbations 
occur the cases generally run a more acute course. 

The symptoms due to mechanical compression by the lymphomata 
are Yaried and numerous, depending upon the number, size, and distri
bution of the tumors. Hundreds of tumors may be present through
out the body, but, unless they press upon the adjacent ncn•es, the 
glands are not usually painful. Enlargement of the tracheal and bron
chial glands may cause dysphttgia, dyspnea, thoracic pain, disturbed 
phonation 1 and venous congestion, by pressure' respectively upon the 
esophagus, trachea, bronchi, thoracic nerves, recurrent laryngeal nerves, 
superior rnna cava, and the jugular veins. rl'he obstruction to respira
tion ma,y become so great as to produce death by suffocation. Conges
tion of the head and upper extremities may be quite marked, and in 
such cases compensatory dilatation of the superficial veins is observed. 
Edema of the band and arm may resul t from venous obstruction due to 
the pressure of very large axillary glands. Deafness may be produced 
by growths within the pharynx. 1.'he Aeart's action may be disturbed 
by pressure on the pneumogastric, and the heart itself may be dislocated 
by great gland-tumors within the chest. lJ oder such circumstances the 
latter may be detected by clulness on percussion over the anterior medi
astinal space. Inequality of the pupils and unilateral sweating of the 
face, owing to glandular pressure upon the cenical sympathetic, may 
be noticed in some cases. 

Edema of the feet and legs may be an early indication of enlarged 
abdominal glands pressing upon the femoral veins. Sharp lancinating 
pains along the nerves may also be felt. Jaundice is sometimes attrib
uted to pressure upon the bi le-duct. Gastro-intestinal disturbances may 
be troublesome, and are usually symptomatic of lymphoirl growths in 
the stomach and bowels. In tLin individuals gland-masses may be pal
pable over the abdomen. I t bas been suggested that the bronzing of 
the skin sometimes seen in Hodgkin's disease may be due to the prc8sure 
of enlarged glands upon the suprarenal capsules. r.rhe slightly or mod
erately en larged spleen can usually be felt just below the ribs, project
ing toward the navel. Pressure-paraplegia and neuralgic pains var iously 
distributed throughout the body should also be mentioned among the 
m•nous manifestations. Tenderness over the spleen and bones ma.y be 
elicited. An intense pruritus bas been complained of, an<l the skin 
may be erytbematous. Albuminuria is not uncommon; ascites and 
hydrotborax are late conditions, and occasionally the thyroid and thy
mus glands are inrnlved. Tbe characteristic feature in splenic pscuclo-
1eukemia is the decided enlargement of the spleen without involvement 
of the lymphatics. 

The blood shows a moderate diminution in the number of red cor
puscles, and a corresponding diminution in the hemoglobin, the former 
in most instances numbering from 2,000,000 to 4,000,000 per cubic 
millimeter. 'S here may be more or less leukocytosis, and sometimes 
the lymphocytes may preponderate relatively; if the latter be present 
in great numbers, the blood may show great similarity to that of lym
phatic leukemia. An occasional nor moblast may be seen. 

Dia gnosis.-Pseudo-lcukem ia is more readily confused with tubercu
lous adenitis than any other <liseas~, particular ly U:t the outset. Although 
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an acute tuberculous adenitis may very closely simulate H odgkin's dis
ease and render a diagnosis almost impossible, more often the glands of 
tuberculous adcnitis are slower in en larging and extending than in this 
disease. In fact, extension of the lymphatic enlargements of tuberculo
sis is rarely seen as compared with pseudo-leukemia.. Again, tuberculous 
adenitis is most common in the young, is unilateral rather than circumfer
ential in the neck, and attacks the submaxillary glands oftener than the 
cervical chains along the sterno-clcido-mastoid. Again, periadcnitis, 
adhesion, and suppuration of the glands occur in tuberculosis. Tubercu
lous foci in other organs may also be found. Intermittent attacks of 
pyrexia are an indication fo .. voring Hodgkin's disease. In doubtful 
cases a gland ma.y be removed for microscopic exa.m iirntion. 

'l'he blood shou ld be examined in order to differentiate from leukemia. 
Sypliilis must be carefully exclu<lecl by the history, symptoms, and 

therapeutic test. Neoplasms of the lymph-glands may •ometimes be 
difficult to distinguish from pseudo-lcukemitt. 

Prognosis.-This affection runs an almost invariably fatal course. 
The variability of the symptoms, of the rate of growth, size, and ex
tension of the lymphatic enlargements, and the remissions an<l exacer
bations of the disease are, however, notable. In some cases the termi
nation may occur in a few months, but usually death ensues after the 
hipse of' two or three years. Recovery is not impossible in the early 
stages of' the disease, but in f'ully -de\•eloped cases the prognosis is 
absolutely unfavorable. It shou ld be remembered that some instances 
of H odgkin's disease seem to merge into a. true lymphatic leukemia. 

Grave indications are the rapid extension of the glandular enlarge
ments, great debility, anemia, emaciation, stead ily increasing and con
tinuous pyrexia, thoracic pressure-symptoms, hemorrhages, and mark.eel 
anasa.rea.. Sometimes the tumors diminish greatly before death. In 

~~~t}~~ngcs:8:ecl1~~nn~~~11 ~~1~~~:~~f~~~ hi:!~crt1~~~ge~y~~~0c~~~1;~.~;1te:\~::sZ~ 
or such compli cations as cmpyema or nephritis, often preceded by coma, 
may be the immediate cause of de<tth. 

Treatment.-Local or surgical treatment is of no avail. Hygienic 
measures and the use of all possible agencies to support the strength of 
the patient should be resorted to, and the administration of arsenic in 
gradually ascending doses, as for pernicious anemia and leukemia, 
should be hegun as soon as the diagnosis of pseudo-leukemia is made. 
'l1he value of arsenic is undoubted in many cases, and Fowler's solution 
is very generally used. Phosphorus has also been recommended. In
unctions of ichthyol, iodoform, or green soap may be tried for their 
psychic effect, anti the galvanic current may also be applied topically. 
Tonics and nutrients may be of temporary service. 

ANEMlA INFANTUM PSEUDO-LEUKlEMICA. 

Definition.-The above title was given by von Jaksch to a form of 
anemia occurring in childhood that bea.rs certain similarities to leu
kemia, but is without the tendency to a fatal end. I t is probably the 
same class of cases tha.t Italian writers have classified under the name 
of ancemia splenica infettiva dei bambini. 
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Pathology.-Splcnic enlargement is the most striking lesion. The 
organ is hard a.nd dark red, and perisplcnitis ma.y be obscnrccl. The 
hi:;tologic exammation shows a uniform hyperplasia of the tissue .• such 
as is witnessed in ordinary splenic hypertrophy due to various conditions. 
'l1he liver i:s enlarged in most cases, but presents practicall)· normal ap
pearances on section; slight enlargement of the lymphatic glands may 
also octur, though never lymphomatous tumors. Diffuse reddening of 
marrow has been described. 

Etiology.-Children under the age of four, and particularly during 
the second half year of' life, are especially prone to this condition . It 
is equally common in the two sexes. and is most often met with in 
rachitic infants, H.\ of 20 cases collected by ~loHti and Bcrggri.in having 
exhibited this etiological factor. llereditary syphilis, intestinal dis
turbances, and other diseases doubtless play a part in the etiology. ~rhe 
disease is a rare affection 1 occurring very seldom e\·en in the largest 
children's clinics. 

Symptoms.-The onset is gradual. The child becomes pale, weak, 
and often emaciated, and enlargement of the spleen is the most strik
ing feature. Sometimes this reaches ~uch a grade that the left half 
of the abdomen is practically filled, variations in its size being observed 
from time to time. ] [epatic enlargement is frequently present, but does 
not correspond to that of the spleen, and the lower border of the organ 
is found to be sharp instead of rounded, as is the case in leukemia. 
Gastro-intestinal disturbances mav occur in the course of the cli~case, 
and gradually increasing weaknesS may lead to a, fatal end; death may 
also occur from peritonitis, bronchitis, or pneumonia. 

Blood.-An examination of the blood will in many cases show an in
orcljnate reduction in the number of red corpuscles. Nearly alwa,ys the 
number is below 3,000,000. Degeneration of the corpuscles, poly
chromatophilia, and poikilocytosis arc seen in the severer cases. Large 
numbers of nucleated erythrocytes, especially tLe normoblasts, may be 
found, and karyokinetic fignres are frequently obc;;erved in the nuclei. 
A. marke<l increase in the number of Ieukocvtes is one of tLe characteris
tics, the number rangin~ from -!0,000 to o,·e;. 100,000, an<l the proportion 
of the red to the white at times being as low as 12 to 1. Considernble 
fluctuations in the number of leukocytes may occur from time to time. 
Von Jaksch insisted that the different forms of leukocytes occur in their 
usual relati,·e proportions, or that the polymorphous {Orms arc specially 
increased. Cases have, however, been described in which the mononu
clear clements were particularly increased. 

The natlu-e of the disease is difficult to determine, though the favor
able termination of many cases, the lesser grade of hepatic enlargement, 
and the character of the leukocytosis distinguish these cases from leukemia. 
It is not evrn certain that it is a special disease-entity, an<l the e\•idence 
is in favor of its being a type of secondary anemia with peculiar features, 
due perhaps to the constitutional condition and the ago of the patient. 

Diagnosis.-Somc points of distinction from leukemia, have been 
referred to nbove. In addition I would s:ty that the a.bsence of hemor
rhages, purpura, and lymphomatous enlargements, and the presence of 
abunda.nt nucleated corpuscles showing ka.ryokinesis, together with the 
existence of rickets, point to a non-leuk emic affection. 
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P rognosis.-The <liscase tends to a. progrcssi,·e incrca~e of the 
.anemia, but under treatment the majority of cases terminate favorably. 

Treatment.-Ilygicnic measures together with the administration 
of remedies directed to the anemia constitute the treatment. 

Owing to its clinical resemblance to leukemia. and p~eudo-leukcmia a 
brief reference to this comparati,·ely new and rare affection may be made 
here. Pathologically, it consists of a sarcomatous growth, the pri
mary seat of which is in the periosteum and bone in a.nd a.bout the orbit. 
The growth sLows :t pea-green pigmentation. Secondary gro" tbs may 
be widespread, tho metastatic nodules being also green in color, but 
more circumscribed than are the lymphatic infiltrations of ordinary 
leukemia. In 2 cases reported recently, 1 by Dock and the other by 
Ayers,' the ages were fifteen an<l seven years respectively. 

Pain in the orbital region, exophthalmos, and deafness were noted 
early, and se,'erc conjunctirnl hemorrhages and epistaxis occurred. 
Rounded elastic swellings were obsened in the temporal and parotid, as 
well as in the orbital regions, corresponding to the chloroma.ta.. 11he 
blood was pale and watery, and leukocytosis was prc~ent, multinuclear 
leukocytes being noted. The eosinophilcs were slightly reduced. 

The course of the disease-spoken of by French writers as ((green 
cancer" -is rapid, and death usually comes on within a. few months. 

DISEASES OF THE DUCTLESS GLANDS. 

DISEASE OF THE SUPRARE NAL CAP S ULES. 

ADDISON'S DISEASE. 

D efinition.-A constitutional disease, characterized by a. degenera
tion of the suprarcnal capsules or semilunar ganglia, a bronzed or pig
mented skin, great bodily and mental asthcnia, feeble circulation, and 
gastro-intcstinal irritabilit,v. 

'l'his affection is named in honor of its discoverer, 1,homas Addison 
of Guy's Hospital, London, who first described it in a monograph pub
lished in 1855, entitled "The Constitutional and Local Effects of Dis· 
ease of the Suprarenal Capsules. 

Path ology.-Addison emphasize<! the fact that whi le the supra· 
renal botlies were affected with a fibro-cascous alteration in many ca~es, 
the anatomical changes were by no means always the same. Both supra.
renal capsules are usually diseased at the same time. 'J1ubcrculosis is 
the commonest condition, and is often associated with tuberculous lesions 
in other parts of the body, as in the lungs, bones, and other glands. 
RarC'ly, 1t seems to be primary, no other evidences of tuberculous infiltra
tion being found. '!111e capsules are enlarged, firm in places, and nodu-

1 Jou.r. Amer. Jlled. As.we., ~ov. 7
1 

1896. 
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lated on the surfacc1 owing to the caseous masses surroundc<l by fibrous 
tis~ue. Sometimes there is marked cicatricial contraction of the adrenals, 
and the aclj:tcrnt strnctures may be found matted together with the cap
sules. Microscopic examination shows a reticulum of connective tis
sue surrounding a. soft cheesy1 granular, and fatty detritus, lymphoid 
cells, and some giant cells. Other morbid processes in the adrenals that 
arc non-tuberculous in nature ham also been found associated with Ad
dison's disease, such as atrophy of one or both glands from interstitial 
cirrhosis, carcinoma or sarcoma, and clironic inflamma,tion . 

Especial attention bas recently been given to the condition of the 
solar plexus and semilwwr ganglia of the abdominal sympathetic, and 
implication of these nenous structures by compression, cicatricial con
traction, or by chronic inflammation, is not infrequently discovered, to
gether with a. degeneration of the nene-cells. 

Enlargement of the solitary and agminatcd follicles of the intestine, 
and slight enlargement and some softening of the spleen arc noted at 
times; parenchymatous or fatty degeneration of the heart, li\·er, and 
kidneys has also been noted in some instances. 1'he thymus gland may 
be found to ha.\'C remained normal, or even to h::we enlarged, perhaps. 
The deposition of pigment is in the same anatomic elements as in the 
negro-in the lower la,Yers of the rete ~lalpighii. 

The pathologic:al connection between the symptomatic phenomena of 
Addison's disease and the anatomical lesions has not been satisfactorily 
made out. '1'he experimental evidence regarding the functions of the 
aclrcuals is imperfect; but it seems quite probable that some essential 
"internal secretion," influencing the normal metabolism of the skin and 
muscles, is diminished or absent in Addison's disease. On the contrary, 
cases exhibiting the clinical phenomena of this affection ha.ve occurred 
in ,1 hi ch no suprarenal morbid processes could be found post mortem. 
Again, marked changes have been observed in these glands,_ while dur
ing life no symptoms of the disease bad been notctl. ll ence, it is 
m:tintained by some that the abdominal sympathetic nerves and ganglia 
are directly concerned in producing the clinical ma11ifcstations, either 
by a.n independent morbid process or by extension from some adjacent 
organ. Others hold that when both the adrenals and sympathetic 
ganglia are the seat of pathologic changes, the latter directly and the 
former indirectly lead to Addison's disease. The data arc not sufficient, 
however, to dctCrmine whether the principal inrnlvement is nervous or 
secretory, and to future in,·estigations must be left the decision in 
regard to this point. 

Etiol ogy.-'l'his is obscure. It bas been held that some infection 
of the blood from without precedes the suprarenal and nervous lesions 
of Addison's disease. A tuberculous diathesis or infection has also been 
emphasized by some investigators, and a. history of iJ~jury to the trunk 
has been noted in several cases. The disease is more common in Europe 
th.an in America, though it is rare eve!·ywhcrc. Sixty per cent. of 
the cases occur in males, and while the disease may affect all ages (it 
may even be congenital) it is usually found in early or middle life
between fifteen and forty years of age. 'l'hat Addison"s disease is due 
either to a general neurosis or to disturbed hcmatopoiesis is merely 
hypothetic. 
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Symptoms.-While it does not seldom happen that tuberculosis or 
carcinoma affects the adrenals, the purest and most typical sym ptoms of 
Addison 's disease arc apparently primary in their development, and not 
those that usually attend the course of the former diseases. 

The gradual pigmentation of the skin of various parts of the body 
may be one of the first evidences of the affection. 'l'his pigmentation 
may have either a dusky-yellow, bronze or yellowish-brown, olive, deep 
or greenish-brown, or even black color. Although sometimes diffuse, 
the di scoloration is not uniform over all parts of the body, but com
mences earlier and becomes deeper especia11y on the exposed parts and 
where the normal pigmentation is marked, as the face, neck, backs of 
the bands, the a.xillro, abdomen, groins, genital regions, and the arcolre 
of the nipples. Pigment-spots. often somewhat bluish in color, are also 
found on the mucous membranes of the mouth, lips, conjunctiva, and 
vagina. On the lips the discoloration takes the form of a dark streak, 
running lengthwi se, near the junction of the skin and mucous membrane; 
or brownish patches or streaks corresponding to points of pressure by 
the teeth ma~r be noticed. Irregular stains with ilJ.defincd borders may 
also be sho" n on the skin. corresponding to the lines of pressure ex
erted by garments, strings, suspenders, garters, etc. (Grcenhow). White 
patches of leukoderma may be seen here and there in marked contrast 
to the pigment-deposits. 

The constitutional symptoms may exist in a slight degree before the 
pigmentation first attracts the patient's attention. 'l'here is gradual and 
progressive astltenia without apparent cause, great lassitude and loss of 
physictd aud mental energy, breathlessness, palpitation, headache, dizzi
ness, tinnitis aurium, sighing and fatigue, and the functionaJ murmurs 
that arc observed in the anemias. rl1he blood·examination, however, 
rarely shows any marked reduction of the erythrocytes or hemoglobin; 
nor is there any leukocytosis. '!'he heart's action is weak and tl1e pulse 
small and feeble; attacks of fa.intness on exertion a.re common1 and 
coldness and clalllminess of the extremities a.re often complained of. 
rl'he general nutrition may suffer considerably, though often the fat, 
pa.rticula.rly of the abdomen, is well preserved. 

Gastro-intestinal s,11mptoms are usually prominent. There is a loss 
of appetite, and nausea and rnmiting may occur early and either be 
paroxysmal or persistent. 'rhe tongue ma.y be c:lean, an<l the gastric 
disturbances <lo not seem to fo11ow errors in diet. Diarrhea. mav be 
troublesome in the latter stage, and is often associated with intraciable 
vomiting. Neuralgic attacks of either sharp or dull, aching pain are 
referred to the epigastric, hypochondriac, and lumbar regions in about 
one-thir<l of the ca!o;es. The mind is usually clear until near the last, 
but mental wearine:::s is constant, and, as the later stages of the disease 
come on, the patient often lies in a. somnolent, semi·comatose state. 'I1he 
physiognomy expresses fatigue, dejection, and apathy; the speech be
comes slow and incoherent, and in many cases the patient passes into 
delirium. Prostration is profound, the weakness being disproportionate 
to the general condition. 

Polyuria is sometimes evident1 but albumin is seldom present. The 
amount of in<lican is increased, as it is in the urine of all of the 
cnchectic diseases associated with destruction of albuminoids. 'fhere 
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is usually a diminished excretion of urea, but urobilin and uromclanin 
may be inescnt in abnormal quantity. Tubercle bacilli may be found 
in the s.putum. 

Diagnosis.-'.l'he principal error in diagnosis is in the assumption 
that the case is one of Addison's disease, simply from the presence of 
patches of pigmented skin. Other conditions in which the discoloration 
may simulate that of Addison's disease are the following: (1) Carcinom
atous and tuberculous disease, particularly when seated in the abdomen 
and when invoking the peritoneum; (2) Hepa.tic disease, such as the 
cirrhosis of diabetes, protracted jaundice, chronic congestion, and lith
cmia ("liver-spots"); (3) Pregnancy, and uterine disease, in which the 
patchy discolorations (chloasmata) appear principal ly upon the face; 
(-1) Irritation of lice and dirt n,nd exposure, as in the case of tramps and 
vagrants (" ,·agaboncrs disease"); (5) 'J'inca ,·crsicolor; (6) Melanotic 
sarcoma; (7) Exophthalmic goiter; (8) Post-ernptive staining of 
syphilitic eruptions; (9) 'rhe administration of silver nitrate for a 
long time (argyria); (10) ;\larked brunette complexions and racial 
admixture. 

When the pigmentation is scanty, of course the diagnosis is more 
difficult; but in all cases of pigmentation in which other causes may be 
excluded the progressi,·e asthenia, unaccountable vomiting and diarrhea, 
ca~ily compressible pulse, great bodily weakness, mental hebetude, and 
lumbar and cpigastric pain render the diagnosis of morbus Adclisonii, 
or melasma suprarenale, justifiable. It is to be remembered that the 
bronzing of the skin may precede as well as follow the constitutional 
symptoms. 

In the negro the diagnosis of this affection is extremely difficult, 
both on account of the naturally dark skin and because of the dark dis
colorations of the ornl mucous membrane, found even in health in many 
individuals. 

Prognosis.- Thc course of Addison's disease is a.lmost always 
chronic, though cases have been reported occasioimlly in '\ hich the on
set has been sudden, with febrile phenomena :rnd :1 comparatively acute 
course of a few months, or weeks even. Usually the disease lasts about 
one year, although some cases may continue over five or even ten years. 
1-'emporary remissions may be observed, but death is inevitable in by 
far the majority of instances. The termination is gradual, and by 
profound asthenia, or sometimes by coma, delirium, or convulsions 
(epilcptiforrn). 

Treatment.-The hygienic and medicinal treatment must barn vir
tually the same objects in view as in the other grave cachectic diseases, 
and is both sustentative and symptomatic. As quiet a life as possible 
should be strictly enjoined, owing to the dangers of a su<lden an<l fatal syn
copal attack. Hest in bed is necessary in Il!Oderate and advanced cases 
during a part of the day for the former and constantly for the latter. 
'l1 he diet should be restricted to light nutritive, concentrated, and easily 
assimilable food 1 and pttrticularly to the nitrogenous or proteicl sub
stances. An a.bsolute milk diet may be necessary in some cases. 

Iron antl nrscnic may be administered in the anemic cases, and 
strychnin 1 guaiacol carbona.te1 phosphorus, and the nuclcin preparations 
may also be given, along with bitter tonics. Bismuth and salol may be 
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of great sCr\'ice in controlling the diarrhea that often occurs. The 
nausea. and vomiting may be relieYecl by unfermente<l grape-juice, 
a.lbumin-water1 champagne, cracked ice, cerium oxalate, creasotc, and 
the like. Electricity is often a "aluable adjunct in the treatment of 
the mu:-;cular weakness and nen'ous exhaustion, and even in reducing 
the pigmentation. Loss of sexual desire and power were also restored 
in a cltsc reported hy Flint. 

It seems quite probable that the administration of the extract of 
supra.renal capsules will pro,·c to be of considerable value in en.using 
marked imprO\'Cmcnt, if not a permanent cure, in a. certain percentage 
of cases. The thcr11pcutic efficiency of this more or less physiologic 
remedy is still to be prO\'ed, but se,·eral c~ses lrnve bcc1~ reported in 
which distinctly good results hM·e been obta.mccl. In one mstancc men
tioned by o~lcr, in which n. glycerin extract o.f a pig's supra.renal was 
gi,·en at first in doses of half a glass three times a. da.y 1 improvement 
was noted in the temperature, pulse, weight, and physical and mental 

;~~~~ 1~:i~h:haernf :si1:irk E~~~~:i~~~~~~'tef~!;. ~~~ct~·e:~~~e~~n,:.~:ui~g~~ 
the patient appeared to be well and strong1 and_ attended to busmess; 
the pigmentation, however, was not remO\·ed. In a recent case of my 
own this remedy produced like results. For the present, however, ~oo 
positive a rnluc should not be attributed to the suprarcnal extract, owrng 
to the meager data at hand. 

DISEASES OF THE THYROID GLAND. 

Definition.-Acute inflammation of the thyroid gland. The gland 
may either have been previously healthy or the seat of a goitrous en
largement; when inflammation attacks previously diseased or en larged 
thyroid tissue the term strwnitis is often used. 

Pathology.-'l'he gland is swollen, boggy, and the scat either of a 
single large or of multiple small abscesses; the numerous large bloocl
vessels are engorged: and hemorrhages, thrombi, and areas of tissue
necrosis are fre<1uently found. Sometimes e,·idences arc seen of the 
burrowing of the abscess around the trachea and esophaguf', and erosion 
of the laryngeal cartilages and perforation of the respiratory and digc!St
ive tubes have also been noted. Gangrene of the ccn·ical tissues may 
follow au intense inHammatiou. 

Etiology.-Thyroiditis is seldom primary in origin. It may be 
causc<l by traumatism, but usually it is secondary to one of the infectious 
diseaseg, such as small-pox, typhus, typhoid fever, or malaria.. Rheu
matism has also been gi,·eu as a cause. Hemorrhages into the substance 
of a. goiter1 whether apoplectic or trauma.tic, may predispose to a strum
itis that m:Ly be excited by the introduction of streptococci by an unclean 
needle, etc. Hcpc(Ltcd congestions of the thyroid or a simple acute 

~~nt1c:t:~n::Ya:~~0s:~~,:~zs:x!?te;1~~~·~i~~~~ - ca~~~~u~i'u a~~:~r: ~~rt1~:.0(~~~1~ 
gestion); the gland is also foun~ engorged in many pregnant women, 
and is at such time!\ more susceptible to inflammatiom. 

Symptoms.-'l'here are fever, pain, swelling, and suppuration in 
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one or the other lobe of the gland. Y enous obstruction may be serious 
an<l give rise to vertigo, headache, cyanosis, and epi:-staxis; and compres
sion of the windpipe by the great swelling may cause death before the 
abscess bursts. Hcsolution occurs infrequently, cspccia11y in the'' strum
ous It caRcs. Indee<l1 the symptoms of a. strumitis arc usually more 
sCYere, owing to thC' greater size of the thyroid1 a. tendency to metas
tasis, and to the burrowing of pus into adjacent tissues leading to per
foration and rupture of the abscess into the trachea. or esophagus. 

Diagnosis .-Thyroiditis must be different iated from the laryngeal 
periclwndritis tha.t is also seen in the course of infectious. disease~, as 
typhoid fever and small-pox. 1'he higher an<l more median pos1tjon 
and the smaller swell ing of' laryngo-chondritis arc distinctive points. 

Prognosis .-rl'he outcome is usually favorab le in all cases in which 
spontaneous rupture occurs externally or when evacuation of the pus is 
effected. Strmnitis runs a less favorable course for the reasons men
tioned abO\'C, and from the fact that the constitutional vitality in such 
cases is less resistant and the probability of cure is to that degree dimin
ished. Extension of the suppuration into the deeper tissues of the neck 
is of gra rn import. 

Trea tment.-This is antipblogistic and surgical. 'J'he pus must be 
evacuated freely , and sometimes tracheotomy or thyroidectomy may Le 
necessary in order to save life. 

(Bronclwrele.) 

Definition.-A chronic hypertrophy and hyperplas ia of a portion 
or the whole of the thyroid gland. It is of obscure origin, involving 
one or more of the structural tissues, and is subject to various degen
erative changes. 

Pathology.-Several different rnr ieties arc described. In the 8imple 
hypei-trophic or parenchymatous form there is a hyperplasia of all the 
original tissue-elements. The follicular form shows an increase of the 
true glandular elements alone. 

Fibrous ,qoiter is that variety in which the interstitial ti~suc or stroma 
is increased out of all proportion to the bypcrpla!'iia. of the follicles, 
which are also invoh·ed in a much slighter degree. This variety of goiter 
may ha\"C an inflammatory origin (tbyroiditis). In ol<l cases marked 
sclerosis may be assumed. There is also a vascular variety, in which the 
bloo<l-\·esselg are enormouslv dilated. )Jore commonlv the veins are 
affected; but in the so-calleci aneurysmal variety the ari.erics arc chiefly 
involved. The intense venous variety of rnscular goiter has been de
nominated "cancerous tumor of the thyroid," and the \'hole gland may 
in such cases be quite elastic and like spongy erectile tif'suc. Follicular 
hyperplasia is often associated with vascular enlargement. 

The special varieties of goiter clue to degenerative changes arc the 
e.lJstic, amyloid, colloid, and calcareous, and of tlJCse the first nn.mccl is 
the most common. It consists in the development in a large goiter of 
one or more la rge or small cysts fil1ecl with different kinds of fluid of 
varying consistency. Sometime::; the liquid is colloid or mucinous in 
nature, and it ma.y be chocolate-colored and contain the residue of hemor-
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rhages (cholesterin, fatty products. and albumin). Amyloid changes 
affect principally the ''csscls; colloid changes are also frc11ucnt, while 
calcareous infiltration is seen in very old fibrous goiters. Inflammation 
and suppuration of the goitrous gland may emme. 

Etiology.-Goitcr may occur anywhere sporadically. Endemically 
and in its worst forms it occurs in the mountainous districts of Europe, 
Asia, ~Iexico, and :-louth America, particularly in the Alps, J>yrcnccs, 
and Andes. It bas also appeared in certain limestone regions, such as 
New England nnd Ontario, Canada, where the lwbitu,al use of limt'slonc
wate1· for drinking purposes seems to induce the disease. lleredity 
undoubtedly phiys a part in its causation, certain children having been 
born with goiter. Occasionally it has become epidemic in certain sec
tions of the goitrous <lisrricts in Europe where military gnrrhmns barn 
been stationc<l, thus indicating the possibility of sotue infectious influ
ence. "'omen arc more liable to goiter than men, and it i.s more com
mon to find 1t after ten or twenty years of age. It has been alleged 
that pregnancy also influences the development of this condition. 

Symptoms.-'l'he enlarged thyroid is readily recognized and felt. 
though the patient may complain of nothing but the disfigurement, ex
cept when the tumor is of sufficient size to cause symptoms of compres
sion. The goiter develops very gradually, and may vary in dimensions 
from the merest perceptible enlargement to a growth that overhangs 
the chest and greatly hinders the movements of the head. It may or 
may not be uniform in its development, and is often more enlarged on 
the right side aud in front than on the left side. It is not infrequently 
observed to increase in size with ea.ch succeeding pregna.ncy and during 
or after each menstrual flux. 

The tumor is painless, is not adherent to the overlying skin or to 
any of tbe neighboring bones, and rises and falls during the act of 
swallowing, moving with the larynx. '!'he veins covering it are Rwollen 
and prominent. lt interferes with respiration oftener than with deglu
tition, causing clyspnca; alteration or loss of the \'Oice may also ensue. 
Displacement and distortion of the trachea, the vessels, ancl other cer
vical tissues may be proclucecl. Large pendulous growths usually cause 
Jess serious discomfort than the small encircling tumors that extend 
downward into the thorax. Ilcaclache, somnolence, and marked cere
bral symptoms, such as tetany and convulsions, have been described as 
due to compression of the carotids. 

The general health or nutrition seldom fails unless inflammation and 
suppuration (strumitis) attack the goiter during the course of some in
fectious disease, as not infre(1uently happens, or in cases in which the 
thyroid function is abolished, leading to the profound nutritional and 
cerebml disorders of cretinism in children or myxedcma in adults. 

Dettrich and Osler have each reported an instance of a goitrous 
growth affecting aberrant portions of thyroid found in the upper region 
of the pleural c;-wity, one on the right and one on the left side. 

Sudden death ma' ensue in a. few cases, either from pressure on the 
va.gi, from a. severe 111traglandular hemorrbage1 or from a hemorrhage 
into the adjacent cellular tissues. 

Auscultation often re\·eals a loud blowing murmur, especially marked 
in the vascular bronchoceles. Pa.lpa.tion oYer the tumor often shows 
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the bos~ellated surface present in cystic goiter; fluctuation may also 
be detected in such casl's, as well as over the ab~;cess of a. strumitis. 

Diagnosis.-Goiter is easily ditferentiate<l from other enlargements. 
The constant location and the character and course of growth of the 
bronchocele are distinctive. If both lobes of the thyroid arc affected, 
making a symmetric swelling, the diagnosis is almost assured. Brou
choccle is not easily confounded with other cervical tumors, such as 
lympbadcnoma, glandular tuberculosis, carcinoma or abscess of the thy
roid, or sebaceous cysts. A characteristic feature of tumors of the thy
roiJ is their vertical movement during the act of dcglutition. 

Prognosis.-Tbis hi guardedly favorable as to life, but unfavorable 
as to cure. The course is chronic, but the possibility of a sudden fatal 
termination should be borne in mind. 

Treatment.-Prophy laxis should be practised in goitrous districts 
by the drinking of boiled water only, and rcmo\'al to a non-goitrous region 
is advisable. The majority of drugs recommended for internal and ex
ternal use have been proved valueless, though in the parencbymatous 
and follicular forms potassium iodid by the mouth and the vigorous and 
methodic use of iodin O\'er the tumor haxe been much lauded. Mer
curial ointment-the red or biniodid especially-has also been recom
mended for local application. Ergot or belladonna in progressively 
increasing doses may do good in vascular goiters. ~I1he younger and 
softer goiters may also be benefited by electrolysis, needles attached to 
the negative pole being inserted into the substance of the tumor while a 
large sponge or clay positive electrode is placed in the vicinity. 

In the older, fibrous, and degenerated goiters surgical treatmrnt 
alone may be of service. Inj ections of iodin, tapping of cysts, incisions 
of the isthmus, and ligature of the thyroid arteries have been practised 
among the lesser operations. Thyroidectomy, or a partial extirpation 
of the thyroid, is the radical and final operation. 

Recently, the fresh, chopped thymus gland of the sheep, spread on 
bread, was given in 20 cases of follicular and parenchyma.tous goiter 
with gratifying results. 'fhe pressure-symptoms were relieved and a 
perceptible diminution in the size of the goiter was demonstrated by 
actual measurements. Complete recovery, in an anatomical sense, how· 
ever, was realized in two cases only. 

EXOPHTHALMIC GOITER. 

(Graves's Disease; BllSedow's Disease.) 

Definition and Nature.-Although the view cannot be unreservedly 

~~~det:~l,u:~~P!~h:~~~~~m~~i~~1~i~~ r:;b~~b~~a~~i~~)':~dth~riri~;r:i~d g\:ndde~ 
it is characterized clinica.lly by tachycardia, tremors, enlarged thyroid, 
and cxopbthalmos. Among other leading theories the following may 
be briefly stated: (1) that it is due to disturbed innervation (Busch an); 
(2) that the scat of the disease resides in the medulla oblongata; (3) that 
it is an affection of the sympathetic nerves; and (4) th:~t it is a disease of 
the central nervous system associated with a chronic intoxication. 

'fhe theory held by Mobius, that exophthalmic goiter is attributable 
primarily to a disturbance of the function of the thyroid(" hyperthyroid-
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ation "), a condition directly opposed to the lack of thyroid function, as 
in myxe<lema, is amply supported by clinical evidence, the complex symp
tom-group of the former being directly a~tagonistic t? that of the latter 
disease. r11hyroitl-fceding1 moreover, while it sometimes causes paren
chymatous goiters to disappear .rapidly, usually aggravates the symptoms 
of n:~scdow's clisen.sc. Reganlmg the pathologic changes in the thyroid 
little is known. Brissau<l 1 found in 25 cases of various chronic <li.!icases 
changes in the thyroid, a.n<l, althougl~ the glands in ~xo~hthalmic g~itcr 
showed no changes peculiar to that disease, yet quant1tat1vely the lesions 
wern always such as to make "hyperthyroidation" possible. 

Etiology.-1t is more common in women than men, and, although it 
has been met with at both extremes of life, it is seen usually in adults. 
The influence of heredity is undoubted, and several members of a family 
may suffer, persons that possess a sensitive nervous organization being 
especially prone to the disease. 

Among direct causes are emotional disturbance, worry, severe acute 
disease (noted in a recent case of my own), and prolonged mental or phys
ical strain. 

rrhe disease may also occur as a secondary complication in the course 
of simple goiter, affections of the nose, and pregnancy; this variety, 
however, is to be distinguished from the primary or essential form. 

Symptoms.-The development of the characteristic symptoms is 

fi:~e~~;~ ~:~~~·p:~,~~g~-i~e ~~;,,:~~~[ ,~;,i~t1but 1:."t~e s~b~f1:.d abor-
ln acute Basedow's disease the symptoms consist of an excessively 

rapid action of the heart, incessant vomiting, purging, and marked 
exophtha.lmos, with or without pronounced cerebral symptoms. J. II. 
Lloyd's case proved fatal after an illness of three days. 

In the chronic form heart-hurry is almost constantly a conspicuou~ 
early symptom, and not seldom have I found that it precedes for a long 
period of time the appearance of the remaining characteristic features. 
1.'he pulse remains a.t or over 100 beats per minute, and upon unusual ex
ertion or excitement the heart's action becomes violent and irregular, the 
pulse even reaching 160 or over. Palpitation, often with breathlessness, 
is a distressing symptom. 

Cardiac Physical Signs .-Inspection reveals a forcible impulse that is 
not displaced, though late in the affection it may be much extended in 
superficial area.. ~l1he carotids and the abdominal aorta beat more or less 
violently, and the capillaries and veins of the han<ls may also pulsate 
visibly. Palpation rletects an increased force of the cardiac impulse. 
The area of percussion dulness may be somewhat increased, as hyper
trophy and secondary dilatation supervene. On auscultation, blowing 
murmurs over the heart and the great vessels, as well as an increased 
accentuation of the valvular sounds, may be audible. 

Protrusion of the eyeballs (exophthalmos) is usually present, and with 
rare exceptions follows the tachycardia.. 1.1he degree of cxophthalmos 
varil's greatly from time to time in the same case-a. fact that points to 
an increased a.mount of blood or lymph in the orbit as its cause. In ad
vanced cases permanent prominence of the balls may be attributable to 
augmentation of the orbital adipose tissue. On closing the eyes a rim of 

1 Nercredi med., Xo. 3.J, 1895. 
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white is visible above and below the cornea, and Graefc's sign, immobility 
of the upper lid when the eye is turned downward, are two symptoms of 
great diagnostic importance. )fo~ius has called attention to the inaLiliLy 
to com·crgc the eyes upon near objects, and Stell wag to an apparent sep
aration of the eyelids, clue to spasm or retraction of the upper lid. The 
pupils and the vision are unaffected. Abnormalities are rarely presented 
by the optic nen·cs, and ulceration of the cornea may supcrrenc. The 
retinal arteries pulsate. 

The thyroidcan enlargement either accompanies or follmrs the cxoph
thalmos, and has for its cause the great dilatation of the ycsscls, and par
ticularly of the arteries. 'fhe enla.rgement is usually moderate and may 
be general or partial, the size of the gland exhibiting sudden Yariations, 
since it is dependent upon the circulatory disturbance. Inspection may 
also show Yisible pulsation ; palpation feels a thrill, and auscultation 
renders audible a double systolic murmur. The latter sign is probably 
present in most instances, though not constantly . 

.Jiuseular tremors form an e;uly symptom; they :ue involuntary, and 
fine in character, numbering about eight to the second (Osler). ~'he cha
racteristic features of neurasthenia appear and gradually increase in 
inten"ity. .Mental disturbances, particularly marked depression or great 
excitability, are common, and even mania (which may prove speedily 
fatal) or melancholia may be observed. :Muscular weakness, either local 
or general, is pronounced ; the patient becomes anemic and is at last ex
tremely emaciated. '.11he temperature may at intervals be moderately ele
vated, and this symptom may be associated with profuse swcatings. 
Among other cutaneous phenomena, though these are for the greater part 
occasional, arc pigmentation (which, in the case of a physician whom I 
recently saw suffering from Basedow's disease, was as pronounced as in 
typical Addison's disease), sclcroderma, urticaria, and circumscribed solid 
edema. In the advanced stage malleolar edema sets in and may become 
general. A marked diminution in the cutaneous resistance to the elec
tric current has been noted by Cbarcot. Vomiting and purging may 
appear at different times and assume great gravity, and in some cases 
hemorrhages (epistaxis, bemoptysis, hematemesis) tend to supervene. 
Albuminuria. and an increased amount of urine, with glycosuria, are 
among the commoner complications. Louise Bryson has maintained that 
diminution in the chest-expansion is a characteristic sign of exophthalmic 
goiter, and Patrick,1 who examined 40 cases, found that there was an 
average diminution, but believed it to be proportionate to the amount of 
general muscular weakness. Rarely a myxedematous condition is associ
ated; probably the disease is also remotely related to scleroderma. 

D iagnosis.-The diagnosis of Graves's disease may be made when 
tachycardia or delirium cordis and fine, general muscular tremors are 
present. Exophthalmos and enlargement of the thyroid arc often late
appearing symptoms, and are as often temporarily lacking even in fully
clevcloped cases. Rarely, either or both of these signs may be permanently 
absent. On the othC'l' hand, in a few cases exophtha1mos is the sole cha
racteristic feature for a long time, though it is eventually followed by an 
unmistakable symptom-group. Parencliymatous goiter presents a non
pulsating tumor, ant.I hence is easily distinguishable from the thyroid 

1 Deu.lstl1e med. Wocl1., Dec. 20, 1894. 
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enla.rgement of Basedow's disease with its additional unequivocal i:;yrup
torns. 

Course and Prognosis.-The chronic form of the di,casc endure•, 
as a rule, for a few years. A gradual subsidence of the cardinal symp
toms for a long period has been noted, and in such cases complete rccor
ery may be claimed. In fully-dernloped cases the prognosis formerly was 
almost hopeless, but since the lntroduction of the opcmtive treatment 
many cases have been greatly benefited, an<l others, though constituting 
a small er number, have been entirely cured. 

Treatment.-'rhis is (a) Hygienie, (b) 11ledieinal, and (e) Operative. 
(a) Hygienic.-The environment, both physical and mental, should be 

made as favorable as possible. A change of clima.tc, and espcciaJly mod
erate elevation, in cases not too far advanced, bring about beneficial re
sults. Such clcrnlion (3250 feet) produces a sedative effect upon the 
nervous state tha.t reacts most favorably upon the circulaLOry organs, 
while the purity and tonic quality of the air have a general strengthening 
ancl restorative effect (Y co) . Among other promising measures may be 
mentioned the wet-pa.ck, methodical hydrotherapy with massage, and a. 
continuous galvanic current. ·The electric treatment should be given a 
thorough trial over three or four months (Osler). The local use of an ice
br.g to the prccor<lium has acted admirably in reducing the heart-hurry in 
a few cases of my own. I have also observed favorable results from care
fully graduated physical exercise. Rest in bed for a few weeks at a time, 
at intervals, is often followed by improvement, though I h:we never seen 
complete cure follow this plan of treatment. 

(b) Medicinal Treatment.-This is probably secondary to the hygenic 
and operative measnres. In two cases of my own, however, recovery fol
lowed the persistent use, for about six months, of the following prescri}J
tion: 

IJ.. Extr. digitalis, gr. iv (0.259); 
Extr. cr_gotro (Sq uibb), 3,. (~ . 0); 
Strychmme sulph., gr. ss (0.032); 
Ferri arsenias, gr. ij (0.129). 

iii. et ft . capsulre No. xxiv. 
Sig. One t. i. d. after meals. 

In 2 other cases (one, a trained nurse) the use of socl imn salicyla.te (gr. x-
0.648-four times a day) was followed by almost total relief. L. Web,ter 
Fox also warmly advocates the latter remedy in this affection . Trachewsky, 
in Kocher's clinic, found that sodium glycerophosphate (gr. xx-1.296-
threc or four ~iines a day), had the effect of diminishing the size of the 
enlarged thyroid glands, and Starr 1 has also found this remedy of great 
s~rvice in severa.1 case~ . Other therapeutic agents that have been c~~en
Sl\'cly employed, but with doubtful advantage, are aconite, veratrum vmdei 
and belladonna. From all of the clinical testimony at hand I feel con
vinced that thyroid-feeding is contraindicated in the treatment of Bnsedow's 
disease, unless a myxcdematous condition be associated, when it may proYe 
efficient. From persona.I observation thyroid extract increases the circu-
latory disturbance a.nd excites unpleasant headache. . 

(c) Operative Treatment.-Starr' has collected 190 cases in which 
1 .MedicalNeu.:s, .\prillS,1896. 2 Loc,cit. 
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some form of operation was performed. Of these, 74 are reported as com
pletely cured, many of them having been wa.tchcd two to four years 
before the result was published; -15 of the cases were improved, and 
23 die<l immediately after operation. The symptoms preceding the 
fatal result arc sudden hyperpyrexia, with rapid pulse, ucrvous dis
tress, sweating, cardiac failure, and collaps.e. 'l1he st:itistics of Kinni
cutt a.nd of Abram 1 (particularly the latter) show less encouraging re
sults from operation, though they warrant the opinion that if cure is not 
obtained by medical measures, an operation should be undertaken. It is 
to be remembered that under the most favorable circumstances a com
plete cure will not be a.ttained immediately, and frequently not for several 
years. I am convinced that removal of the entire gland is not to be ad
vjsed, since myxedcma will likely result. ·whether part ial removal-onc
half to three-fourths of the gla.ml-is to be effected, or mere ligation of 
the thyroid a1teries, must be decided by the surgeon . 

(Sporadic Cretinism.) 

Definition.-..\. general nutritional disorder, consequent upon atro
phy and loss of function of the thyroid gland . and characterized b.Y a 
myxedematous infiltration of the subcutaneous tissue and a cretiuoid 
cachexia. 

~rhree varieties occur, as fol1ows: (1) True myxedema; (2) Cretinism 
(the absence of thyroid function- congenital, or lost during chilclhood); 
(3) Operative myxedema, due to total remornl of the glands for surgical 
reasons or in experiments upon lower animals. 

Nature of Myxedema Proper of Adults.-Charcot, who gave the name 
of cachexie pachydennigue to this disease, believed it to be of tropho
neurotic origin. Atrophy of the thyroid is pretty constantly present, 
and the gland may either be converted into a small fibrous mass or be 
entirely absent, so that the causal relation between myxedcmtt and 
functional and structural alterations of the thnoid seems to be conclu
sive. l\loreovcr, the therapeutic test of imprOvement under the admin
istration of thvroid extract sustains this view. It is probable that the 
actiYe thyroid 'supplies some essential secretion which maintains normal 
metabolism, though this product has not been isolated. Its existence 
being inferred,.howe,·er, it has been called tltyroidin.' Others suggest 
that a substance called tltyro-proteid is formed in excess in myxe<lema 
owing to a. disturbance of glandular function, and this accumulating in 
the body produces the disease by a toxic action upon the metabolism. 

Etiology.-rl'he thyroid was destroyed by actinomycosi.'i in a case 
of myxedema reported recently. i\Iyxedema may also be secondary to 
exnplttl1almic goiter, but it is then, as in the case of a simple acute goiter, 
only a transient condition. Women are much more frequently affected 
than men, and a neurot ic condition may precede some cases. The (~is
ease may afiect several members of a fam ily, and hereditary transmiss10n 

:4;;~r~~~~u t;e~;h~:~f~1f{, ,{lf}~~;i:is~11~~~rg;r~~.~S~~· a substnnce po~sessing specific 
therapeutic activities that has been obtained from the thyroid glnnd of the sheep by 
Baumann. 
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through the mother has been observed. Pregnancy ma.y cause a disap
pearance of the myxe<lematous symptoms (Osler). 

Symptoms.-'J1he myxedematous condition is mo~t plainly note<l in 
the face, the skin being swollen, but inelastic, rough, dr_r, anti firm. 
The lines of facial expression are obliterated, and the features are 
broad, coarse, immobile, and bulky. The physiognom~· is stupid, dull, 
and phlegmatic, and simulates imbecility. 'l'he hair fulls out, owing to 
deficient nutrition, and the general bulk of the body is markedly in
creased. J>rcssure does not produce pitting, as in true edema. Acconl
ing to Ord, the local tumefaction of the skin and subcutaneous tissue is 
most frequently prominent in the supraclinicular regions. ~-'he mucous 
membranes arc a.lso infiltrated, and the teeth may become loosened. The 
tongue, lips, and nose are thickened, a~<l the \·oice is monotonous, slow, 
and has n. '' lettthery tone,"" with cunous nasal explosions at short iu
tenrals during speaking." Bodily mo,·ements n.re slow, and the gait is 
heavy and uncertn.in on account of disturbed co-ordination. Mental 
perception and thought are also slow, and the memory is 1lefcctive and 
slow to respond. Not infrequently there may be c:ousidcral>le irrita
bility, or hebetude altemating with sudden excitability. 'l'he patient 
may become suspicious, and later is subject to delusions and halluci
nations; or the apathy may pass into a melancholia, ending at last in 
dementia. Ord mentions "the aggravation of all symptoms during low 
climatic temperatures;" and '·among the minor or accessory signs may 
be quoted abnormal subjective sensation, belonging p~trticularly to taste 
and smell; occipital headache: marked alterations of temper; and a 
curious persistence of thought and action, overriding all attempts at 
intcnuption by friends or observers." 

The temperature in myxedema is usually either normal or subnormal. 
Albumin and sugar arc occas ionalJy found in the urine, but the quantity 
of nitrogen excreted is sma11 , owing to the diminished metabo li~m of 
proteids. Hemorrhages from the nose, gums, and bowels sometimes 
occur. Ascites also ma,y be present in some cases, and may simuhttc 
ovarian tumor. '..L'he thyroid is not palpable, partly because of its 
atrophy, and par~ly because of the thickened myxedematous tissues of 
the neck. 

'The diagnosis is not difficult if one bears in mind the character
istic manifestations described above. Mxedema could hardly be mistaken 
for acute or chronic nephritis in the absence of pitting, etc., as some hare 
supposed. 

The prognosis is guardedly favorable in a majority of the cases 
since the introduction in the treatment of thyroid-feeding. The 
course of the disease is slow and progressive, however, often la~ting: 
from five to fifteen years, and death from intercurrent disease is not 
uncommon. · 

Treatment.-l'ntil the advent of thyroid-fec<ling the treatment of 
myxedema, was palliatiYe, and usually unsuccessful. 

A warm and equable clin:iate is very. desirable, owing to the sub
normal temperature from which the patients frequently suffer. The 
various warm ba,ths-as the 'furkish, Russian, and elcctric-shoul<l be 
employed for the same reason. Pilocarpin has been recommended, and 

.stryclrnin and arsenic have been administered for their tonic effect. 
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Since the brilliant results obtained by ~lurray, howC\'Cl', the internal 
use of the thyroid gland of sheep or cah·es has come into a wcll
desened favor in the treatment of all cases of myxc<lcma, whether of 
the so-called true form, of sporadic cretinism, or of the cachcxia. 
strumipriva. 'l111c gland may be gi,·eu ra.w or cooked, in the form of 
the glycerin extract, or in the <lrie<l and powdered extract; the last 
named is sometimes put into tabloid form . If cooked, the gland should 
be only partially '·clone." The fresh thyroid is minced and often 
spread on bread, and from one quarter to half a gland may be taken 
daily. 

'i'he glycerin extra.ct is readi ly ma.de. "Several dozens of thyroids 
of young sheep or calves are carefully separated from the connective 
tissue, cut into small pieces about the size of a bean, and then put into 
a jar and co,·ercd with glycerin of the best quality, allowing 2 c.cm. 
of glycerin for each lobe of the thyroid used. 'l'he mixture is permitted 
to stand for twenty-four or thirty-six hours, and is then squeezed through 
a cloth, so ~s to get out as much liquid as possible. Of this, 2 c.cm., 
corresponding to about half a gland, may be given at a dose. If used 
for hypodermic injection, to a dram (4.0) of the glycerin extract is added 
half a dram (2.0) of' a 1 per cent. solution of carbolic acid in distilled 
water, of which mixture from 10 to 15 minims (0.66-1.0) may be iu
jecte<l three or four times a week." 1 

It is safest-for reasons that will be pointed out below-to begin . 
with quite small closes, and gradually increase, especially if there is 
much gastric irritation . Not more than 5 minims (0.333) of the glycerin 
extract should be given at the start. 'rhis dose may be increased gracl
uall)- unti l 15 or 20 minims (1.0-1.33) arc taken three times daily. 
From 3 to 5 grains (0.19+-0.324) of the powdered gland or tabloid form 
will be a safe commencing dose in adult myxeclema.: a. caution, however, 
is necessary regarding the various manufactured preparations of the 
thyroid gland, some of which arc impure and even dangerous, owing to 
the careless handling or fraudulent substitution in order to meet the 
demand for thyroid extracts on trial in other affections (as obesity :rnd 
psoriasis). 

The toleration of th)'roid-feeding does not depend upon the volume, 
but upon the functional activity, of the gland, and this fact, together 
with the evidences of toxic action reported in some instances of the 
arlministration of thyroid~ to a maximum degree, make it important to 
urge again-as intimated abo,·e-the necessity of small dosage at the 
beginning of treatment, the most careful and judicious increase in the 
quantity µ:i,·cn. and the closest obserrntion of symptoms indicative of 
hypcrthyroidization. ~l1Le additional fact of an occasional cumulative 
action should also be emphasized. Should vomiting, renal pain, tachy
cardia, suffusion of the face, syncope, vertigo, or marked headache 
supervene, the remedy should be stopped at once. Epileptiform cou
vulsi.ons have also occurred. The treatment may be resumed again 
cautiously, alternating with intervals of cessation. Good results are 
obtained usually within a month, though it is probable that even after 
all the symptoms ha.vc subsided the treatment ma~' ha.ve to be continued 
off ancl on if the thyroid gland seems to be permanently atrophied. 

1 Osler ill the A111e1\ Tat·book of 'I.'herapeutics, pp. 926, 92i. 
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Cretinism, Sporadic and Endemic.-Ilere there is a congenital atrophy 

or absence of the thyroid gland, or an enlargement by the growth of 

fibrous tissue a.t the expense of the glandular elements. Crctinif.l.m may 

also de,·clop in early infancy. 11he patients are often the children oi' 
parents noted for violent emotion and ha.\·ing various neuroses auJ 

goiter, and syphilis has also been supposed to have a causative influence. 

Congenital myxedema. is r1uite common only in regions where goiter is 

endemic, and hence it is rare in .America. ..\. marked sporadic ca.se has, 

however, been in the Philadelphia Hospital for many years. 
Symptoms.-Cretins are dwarfs with large beads and faces, thick 

lips, thick protruding tongues, broad bodies and members, and promi· 

nent abdomens. The subcutaneous tissues are myxcdematous. Umbili. 

cal hernia has been noted. The mental condition is that of idiocy, and 

physical growth is retarded and slow. Speech is unintelligible or nearly 

so, an.cl the voice harsh. Walking may never be accomplished, and is 

always slowly developed. There is anemia, the blood being of a fetal 

type. Rheumatic symptoms sometimes occur. 
Prognosis.-rrhe disease is progressive until about the fifteenth 

year in those cases developing during early childhoo(l. Congenital 

cases usually die sho1·tly after birth . At the twentieth or thirtieth 

year "the mental and physical characters arc those of childhood." 

:l'reatmenl.-'Thyroid.feeding has been followed by beneficial results, 

the checked growth having recommenced and the cretinic aspect having 

been largely lost. 
Operative Myxedema., or Ca.chexia. Strumipriva..-Extirpation of the 

thyroid for surgical reasons has given rise to the gradual production of 

symptoms and conditions identical either with true myxe<lema or with 

the cretiuoid state. Partial removal of the gland is not followed by 
cachexia strumipriva, nor is complete thyroiclectomy when accessory 

glands arc present elsewhere. 
The administration of raw or broiled thyroids, or of their various 

extracts or preparations, must also be employed in this form of myx

edema, and should be continued throughout the rest of the patient's 

life, perhaps with intervals of withdrawal of the feeding until the im· 

provement gained begins to lapse. · 



PART IV. 

DISEASES OF THE RESPIRATORY SYSTEM. 

DISEASES OF TH E NOSE. 

ACUTE RHINITIS. 

(.tcute Sasal Catarrh: Acute Coi·yza.) 

D efinition .-An acute catarrh of the Schneidcrian membrane, some
times tending to im·oh·e the adjacent sinuses and passages. It is known 
to the laity as "'cold in the head." 

Etiology.-Its most conspicuous cause is exposure to draughts of 
air and to the influence of the atmospheric vicissitudes that are espe
cially prevalent during the winter and spring seasons. It often results 
from the inhalation of irritants (physical, chemical, or biological). It 
ma..v also disp lay epidemic behavior, and this fact seems to point strongly 
to its microbic origin. Hence local disturb:tnces of the circu lation clue 
to exposure arc to be regarded as the accidental means of preparing the 
soil for bacterial invasion. Acute rhinitis may be also seconditry to, or 
propagated from, inflammations of the fauc ial mucosa. by contiguity. 

Symptoms.-Sensations of chilliness, succeeded by feverishness 
(the temperature reaching 100° to 101° F.; 37.7°-38.3° C.), frequent 
sneezing, headache, and a feeling of general ill-health are among the 
prominent features that attend the derelopment of coryza.. Pains in 
the extremities and back tend to appear onl_v in severe cases. The pulse 
is frequent. the skin dry and unduly warm, thirst is increased, while the 
appetite is impaired, and constipation often attends. 1'bc nasal mucoi:;a 
is swollen, and thus interferes both with the nasal respiration and the 
senses of sme11 and taste; its color is deepened, its surface covered at first 
with opaque mucus, and later with a muco-purulent secretion. Among 
early symptoms is the discharge of a watery, irritating secretion from the 
narcs and a. ma.ceration of the epidermis, with resu lting abrasions. On 
account of the swelling of the mucosa of the lacrymal ducts the tears 
flow down over the cheeks. Adjacent mucous surfaces then become in
volved, givin~ rise to conjuncth•itis, catarrha.1 pharyngitis, laryngitis, 
and finally, in the severer types, bronch itis. Naso-labial herpes is not 
uncommon. As the affection progresses the secretion becomes more 
abundant a.nd turbid aml more or less pyoifl. 'l1110 symptoms due to 
extension of the catarrlial inflammation vary with the organs or struc
tures inrnlved. The disease runs its course within five or six days, but 
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the nasal discharge, which gradually <liminisbcs, usually persists for a. 
few <la.ys longer. 

Diagnosis.-In the presence of the above-mentioned symptoms the 
disease is readily recognized. In well-marked ca~es, howeyer, the po~
sibility th:tt an infectious disease may be <lcvcloping, the beginning of 
which is characterized by nasal catarrh (measles, influenza. etc.), is to 
be recollected. 

Prognosis.-:Exccpt in neglected cases, which result in bronchitis, 
and occur at one or other extreme of life, the disease is free from dan
ger. The nursi ng infant may have to be fed with a spoon tcmporaril;·. 

Treatment.-At the outset a purge, consisting of calomcl (g r. ij-
0.129), or a pill of blue mass (gr. v-0.32~) at night, followed by a 
Sci<llitr. powder in the morning, is advisable. 11

0 children a dose of 
castor oil may be g i\'Cn. The earl.v administration of' a. diaphorcfa:, 
such as Dover's powder (gr. v- x-0.32-1--0.648) at night may arrest the 
compl:tint, and r1uinin in a large dose (gr. xij-xv-0.777-0.972) at night 
ma.y cut short the course of the disease. When the above-mentioned 
abortive measures fail, the following tablet produces good results : 

J:l.. Quinin. sulphat., gr._ ij ss (0. 162); 
Extr. belladonnre fl. , 111J ss (0.099) ; 
Sodii snlicylatis, gr. xxx (1.9H ); 
Camphorre, gr. ijss (0.162). 

M. ct ft. tablet No. x. 
Sig. One tablet every hour or two. 

For the fever aconite may be employed, and, if the throat be inrolved, 
bryonia may be g iven in conjunct ion . 

Local Trea.tment.-l'bis aims a.t soothing as "ell as at reducing the 
swelling of the Schneider ian membrane. The compound tincture of 
benzoin forms a soothing inhalation (3 ij to a pint-8. 0 per half liter
of water) when raised nea,rly to the boi ling-point ; tli c vapor is inhaled 
for ten or fifteen minutes at a time. With a view tQ reducing the swell
ing a soluti on of coca.in (strength 2 to -l per cent.) ma.y be temporarily 
used; Mackenzie recommends this admirable combination: 

Menthol, 
Pino! 
B cnzoinol, 

gr. v [0.324); mv 0.324); 
C:5j 32.0). 

In severe cases the patient should be kept in-doors and in an atmosphere 
of even temperature. 

CHRONIC RHINITIS. 
(C!tronic Nasal Catarrh.) 

Two forms are recognized, the hypertrophic and atrophic, and these, 
though, as a rule, occurring separately, may be found in combination .. 

P a tho logy.-'J1he morbid changes in hypertrophic rhinitis consist 
in an enlargement of the lower turbinated processes, together with red
n ess and swelling of the nasal mucosa, that may be general or limited 
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either to the anterior or posterior narcs. As the disease progresses the 
thickening of the membrane increases, until it finally encroaches upon 
the na~al chambers at c\·ery point. In addition to the na~a.l obstruction 
there is a b_,·pcrsccretion of mucus. Opposite changes occur in atrophic 
rhinitis. suclt as thinning or atrophy of all the structu res, with enlarge
ment of the nasal ca.vi tics. The nasal mucosa is coated with thick, yel
lowish-green, decomposing Cl'USts, which emit a characteristically rCtid 
odor. and the frontal, ethmoid, or other accessory sinuses may, by an 
e.xtcnsion of the inflamrna.tion from the nasa l chambers, be invaded by 
mucopurulcnt inflammation. The atrophic process does not affect the 
glarnlubr structures of the upper third of the nose, and this fact ex
plains the most unpleasant feature of the affection-namely, the hor
ri ble secretion. 

Etiology.-Frequcntly occurring attacks of acute rhinitis may pro
duce the chronic form, and syphilis and, less commonly, tuberculosis 
arc also among its cau~es. Abel 1 regards atrophic rhinitis as infectious, 
claiming that the cause is the bacillus nwcosis ozenre, which resembles 
closely the pneumobacillus, but is distinguishable from it. 

Symptoms.-(a) In the h.11pei·trop/iic form nasal respiration is im
pe<le<l, owing to the hypertrophy of the turbinated bodies. The sense 
of smell is impaired, and there is a discharge of secretion from the 
nares. particularly the posterior, 
in ducing'' hawking.·· The diag
nosis is set at rest by a rhino
scopic inspection of ~the parts. 
While this is a common affec
tion C\'erywhcre, it is \1 ell nigh 
unh•ersal in this country . 

(b) In chronic atrophic ca
tarrh there is some degree of 
nasal obstruction, occasioned by 
the presence of the thick crust, 
but the most consp icuous symp
tom is the disgusting odor, 
which makes the patient re
pe1lent in societ\'. 'The sense Fm. 41.-Appara!us for clcnnsi!1¥ .the nasal passages 
of smell is Iaciking. After m chronic rhlmtis. 

cleansing the membrane the rhinoscope will show the nasal chambers 
to be uuclulv capacious. 

Treatment,-(1) Chronic Hypertrophic Rhinitis.-The treatment is 
divisible into ,general and local. The physician should procure an envi
ronment for his charge most faxorable for promoting the geneml nutrition, 
which is often below the health-standard. The selection of a suitable 
climate, then, forms an importa.nt part of the management, and a resi
dence in a. locality that possesses a mild, eq uabl e, comparatively dry 
and pure atmosphere is to be advised and encouraged. Various tonics 
may then be dem:tnded by the general condition of the patient, and 
stryclrnin and electricity arc useful in restoring the loss of power in the 
contra.ctile clements of the intercell ular walls. 

Local measures are employed to facilitate thorough cleanliness and 
1 Zeil. /. llyg. u. bifektio11.8krank., Bd. xxi. 11 . 1. 
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disinfection of the affected parts, though in incipient and mild ca:-;es 
energetic treatment is scarcely needful. The best method of cleansing 
the nasal passages is by means of the coarse spray (:E'ig. -1-1). The 
apparatus of Lefferts is also to be employed when the secretion is in-
spissated or tightly adherent. An excellent combination for · 
this manner is the following: 

~- Sod ii biborat., 
Sodii bicarb., act.. 3j (4.0); 
Acid. carbolici, gr. viij (0 . .518); 
Listcrin. , 3j (32.0); 
Aqure dcstillat., q. s. ad 3iv (128.0).-M. 

Sig. U•e as a spray three times dai ly. 

It is often desirable to use warm or even hot liquids, in which case 
th e application is made by the use of the anterior and posterior nasal 
syringe. :Powders are harmful, and, as the nasal douche is dangerous 
in unskilled hands, these should both be abandoned. 

In hypertropl1ic rhinitis the obstruction to nasal breathing is to be 
removed, and to accomplish this caustics (chromic, glacial acetic, and 
nitric acids) arc used, of which the most efficacious is chromic acid. 
'l1his shou ld be applied by means of a pointed glass rod, the application 
being followed by a sloughmg away of the diseased tissues. Among 
other modes of remo\·ing the nasal obstruction that may be mentioned 
a.re the galvano-cautery, the thcrmo·cautery, and the cold-wire snare; 
these mo<les, however, are practised chiefly by the specialist. 

(2) In atrophic rhinitis a. cure is to be despaired of, but the patient 
can be rendered free from the offensive discharge, and hence to a great 
degree comfortable. As this is often but an advanced stage of hyper
trophic nasal ca.tarrh , the general treatment is simi larly <lir<'cted: it is 
therefore well to overcome, as far as possible, by a. mental stimulus, the 
depressed mental state due to the fetor. If the diathesis be tubcrculou , 
cod-li ver oi l, iron, a.rsenic, and str.\•chnin, together with a generous tlict, 
are to be advised. If syphilis is associated, appropriate measures must 
be instituted. l\Ioreover, since a subj ect of atrophic rhinitis is a fertile 
source of atmospheric contamination, his li ving and sleepi ng apartments 
must be highly ventilated. 

Locctl Measura.-An antiseptic spray of Seiler·s or Dobell's solu· 
tion, and oiling the nasal cavities, are measures to be first tried 
If they prove non.efficacious, the crusts may then be removed with a 
cotton applicator coated with a solution of hydrogen peroxid. \Ye may 
then use a spra.y of liquid 3Jbolene and menthol; this servC's not onl.v 
to lubri cate, but to supply moisture, both of which are important thera· 
peutic indications. Small ulcerations occur in this affection and induce 
oft-repeated cpistax is; consequently, an attempt should be ma<lc to heal 
the latter and to obtain an even, moist surface. To uccomplish this the 
method or Clarence C. Rice may be followcd-i. e. to rub the ulcer· 
ations thoroughly by means of a cotton-carrier with a. small barrl 
p ledget of cotton moistened with listerin or borolyptol for a few i:;ec· 
onds at a time. These antiseptic frictions are made at intervals of two 
or three days for two or three weeks. 



A l'1'l'JINAL OATARRJJ. 469 

AUTUMNAL CATARRH. 
(Hay Asthma; Hayl'ei:er.) 

BY this term is meant a form of asthma that seems to be dependent 
upon an idiosyncrasy. It occurs exclusively during the warm season, 
and is ca.used by the odorous principles given off from certain plants 
(the pollen of the An.ll10:ra11tlmm odoratum, of the rose, etc.), by inor
ganic dusts of var ious sorts, and, occasionally, by psychical inHuenccs. 
In some instances it appears to arise without obv ious exposure to a spe
ci~tl irritant. 

Predisposing Factors.-'L'he male se.r suffers more frequently than 
the female. Age has a. sl ight though decisive influence, more than 33 
per cent. of the cases occurring before the twentieth year. The inhab
itants of cities are more liable than those in rural clis~ricts, though the 
air of agricultural regions intensifies the condition. Perfect immunity 
is enjoyed by the dwellers in certain climates-chiefly mountainous 
and marine. 

Symptoms.-'l'he symptoms are (a) local and (b) general. 
(a) Local.-Hay fever has an abrupt onset, and the attacks return 

annually at or about the same time. The invasion is marked by pro
nounced coryzal symptoms, with much sneezing, stoppage of the nasal 
passages, copious rhinorrhea, the discharge being thin and watery as a 
rule, and rarely mucopurulent. Suffusion of the eyes, with itching of 
the lids and free lacryrua.tion are constant features; the decided itch
ing sensation of the palate and pharynx is also at times a very distress
ing symptom. The sense of smell may be lost, and taste and hearing 
are often impaired. 

'l'hc course as regards the local symptoms is marked by altenmte 
amelioration and aggrava,tion of ~be symptoms, the exacerbations being 
due to exposure to the open a.ff, especially in changeable weather. 
Later the catarrbal process invades the bronchi, and cough and 
asthmatic seizures appear, these often becoming very distressing. 

(b) General disturbances arc rnried, and comprise subjective sensa
tions, such as anorexia, insomnia, lassitude, and chilliness alternating 
with slight feverishness. 

~rhe course is usually run in from four to six weeks, and cases that 
occur in the early autumn are usually terminated speedi ly by the occur
rence of a decided frost. 

Diagnosis.-Tbe recognition of hay asthma is unattended with 
difficulty, provided that such facts as the time of their occurrence and 
their annual periodicity are carefully noted. 

Prognosis.-'l'his is favorable both as to li fe and length of days, 
though a permanent cure is among the rarest events in medicine unless 
permanent removal from the influence of tl1c specific causes Cl.ln be 
effected. 

Treatment.-WLenever possible the patient should travel till be 
finds a locality in which he ceases to suffer, and subsequently he should 
there spend the period of annual attack, and by these means escape the 
exciting causes. The Adirondacks and White 1\Iountains usually bestow 
immunity. If the patient cannot make the necessary change, the gen-
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eral nutrition is to be improved by the use of such measures as phos
phorus, strychnin, qtJ.inin, and arsenic. :Much is to be gained, more
over, by hygienic means, especially avoidance of physical and mental 
overwork and the adoption of a proper mode of lifo. 

The local symptoms demand the topical application of various a~ents 
to the nasal chambers. A solution of cocain hy<lrochlorate (1 per cent.), 
applied directly to the nasal passages by means of a. probe, around the 
end of which is loosely wrapped a little absorbent cotton, affords tem
porary relief, and the period of palJ iation may be very much prolonged 
by using a -l per cent. solution of antipyri n immediately after the cocain 
solution (Gleason). These applications should be made two or three 
times daily, according to the severity of the individual case. 'J'he local 
symptoms are a lso greatly benefited by the internal use of atropin, 
which allays the irritability of the mucous membrane i1wolvell and 
diminishes the rhinorrhea, thus indirectly mitigating the constitutional 
disturbances and sometimes directly relieving the asthmatic paroxysms. 
When given internalJy the close should not exceed gr. ;n,1u (0.0002), to 
be repeated every hour till dryness of the throat appears. 

~Iy own best results have been derived from the hypodermic use of 
this drug (gr. "fh-0.0003) at intervals of three to four hours tilJ the 
desired. effect Is produced. Thorough destruction of the vessels and 
sinuses is also advised (Osler). 

EPISTAXIS. 
(J\osc-bleed.) 

E tiology.-The ca.uses of nose-bleed are various, and 11 convenient 
grouping is the following: (a) Affect ions of the nasal mucos:t (e .g. ulcer, 
polypi, intense hyperemia). (b) Injuries, either external, as from a. 
blow, or internal, as from plugging with a foreign bo<ly, nose-picking, 
etc. In this category may a lso be included epistaxis due to fracture at 
the base of the skull. (c) Acute infectious fevers, particularl,Y typhoid 
(at the onset) and influenza. (cl) Chronic affections, such as pernicious 
anemia, leukemia, arteriosclerosis (with which cardiac hypertroph~' is 
associated); also the hemorrhagic diathesis or hemophilia.. (e) \'1ca
rious menstruation. (.f) Rarefaction of the air. (.9) Plethora; here 
ma.y be mentioned cercbro-congestion with intense headache. (11) ge\'ere 
oYcr-exertion. 

Symptoms.-Except when due to traurnatism the blood usualJy 
drops slowly from one and occasionally from both nostrils. Rarely, the 
blood may flow as a continuous stream or the nares may present a pro· 
jecting coagulum. The blood may also gravitate into the pharynx a°:cl 
be coughed up, 01· it may be swallowed and vomited. A rhinoscop1c 
examination often reveals the source in cases in which a previous diag
nosis of hemoptysis or hcmatemesis bas been made. 

The immedi:tte results of nose-bleed are weakness and a moderate 
anemia, but these arc not prolonged unless the epistaxis be oft re
peated. Cases aris ing from fracture at the base of the skull will gen
erally prove fatal. 
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Treatment.-A c:ireful search for a loeal cause is especially de
manded in cases in which there are frequently recurring attacks. In 
most cases a. spontaneous arrest occurs, but if not, a. resort to simple 
household measures, such as the application of ice to the nose or to the 
back of the neck, holding the bands up, or the injection of very cold or 
very hot water into the narcs, are to be encouraged. Various astrin
gents (tannic acid, acetate of lead, alum, zinc) may be employed, and 
a saturated solution of antipyrin is also highly praised. \\'hen an 
ulcerated bleeding point can be reached, there may be applied to it a 
solution of chromic acid or it may be cauterized by solid silver nitrate. 
l)rolonge<l pressure applied upon the facia l artery as it passes over the 
inff'r ior maxilla. may be efficacious. The la.tc D. H ayes Agriew success
fully employed a bougic made of a long strip of the rind of bacon, 
"passing it through the nostri l and allowing it to stay there some time." 
I ha,·e little confidence in internal astringent remedies, such as ergot, 
acetate of lead, or g:illic acid, as a means of arresting nose-bleed. 'l1he 
oil of origanum, administered in large doses, has seemed to <lo good 
in a few of my own cases, but when the epistaxis tends to prove obsti
nate, the posterior narcs should be plugged. 

II. DISEASES OF THE LARYNX. 

ACUTE CATARRHAL LARYNGITIS. 
(Acute Endolaryngitis.) 

D efinition.-An acute catarrhal inflammation of the larynx, cha
racterized by cough, hoarseness, and painful dcglutition. 

P a thology.-The anatomic changes present during life arc all 
lacking post mortem. The laryngoscopic appearances will be given 
among the Clinical Symptoms. 

F;tiology.-Acute laryngitis may be a primary affection-and par
ticularly laryngitis si<'ca (:\lolinie}-but oftener it is associated with and 
secondary to catarrh of the nose and nasopharynx. Wrjght attributes 
laryngitis sicca to the coccus of LOwenburg. 

Catarrhal laryngitis has for its chief direct causes traumatism, ex
posure to cold and dampness, the inhalation of irritating vapors or 
gases. rheumatism (rarely), and the corrosive effect of certain poisons 
and hot fluids. A certain degree of predisposition is engendered by 
immo<lcrate smoking, particularly by the cigaret-habit1 and by the use 
of concentrated alcoholic drinks. These agencies induce hyperemia of 
the laryngeal mucosa, which is easily converted into active inflammation. 
Acute laryngitis is often associated with acute infectious diseases. 

Symptoms.-Thcre are two conspicuous symptoms-alte1·ation in 
the 11oiee (hoarseness) and eouglt. At first there is merely a. huskiness 
of the voice, but later there may be pronounced hoarseness or even com
plete aphonia. 'l'he cough is dry and characteristically painful until 
secretion is free. Jo the early stages the patient complains of sensa-
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tions of tickling or the presence of some small object in the larynx, 
causing a frequent desire to clear the throat. In sevcrt! in~tancc~ de~
lutition is painful. Edema of the larynx may tend to supcn-enc and 
cause intense dyspnea, with a feeling of distressing opprci;sion. There 
is. as a rule, a slightly clernted temperature. 

'l1he laryngeal mirror brings to view a characteristic picture-a 

~~,~~~e~~r~~1 0~1~~~; p~~~l;-~~ii~:e~Pl:~1~~:~~ isr1:~o0,~·0Ia~~~nn~e~n<l~~~: a~~~ 
cpiglottidean folds. It is usual to note a.180 redness and swelling of the 
epiglottis abO\'C and of the trachea below. After secretion has occurred 
a mucoid covering in streaks or patches is noticeable. 
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Diagnosis.-This is easy in the presence of marked hoarseness. 
dry cough, and the image afforded by the laryngeal mirror (Fig. 42). In 
very early life the larynx cannot be successfully examined ; still, laryngix
ums stridu.lus (owing tO the absence of fe\·er, coryza, etc.) could hardly 
be ruistaken, as has been supposed, for acute catarrhal laryngitis. The 
same is true of membranous laryngiti.r;, if we bear in mind the charac
teristic local features and the more intense constitutional disturbances 
of the affection. 

Treatment.-The physician must enjoin against the use oftbe voice. 
The verJ young and the aged should, in sernre or even moderate cases, be 
kept in bed, and should occupy a single apartment in which the at
mosphere is uniform ly moist and warm 1 the temperatu re ranging from 
75° to 80° F. (23.8°-26.6° C.). Inhalations of moist air or steam are 
of great service, and I haNe long been in the habit of recommending 
the following simple apparatus and method of carrying out this mode 
of treatment : An ordinary tin cup, small pitcher, or other vessel is 
filled with boi ling water to which 1 or 2 drams (4.0-8.0) of the com
pound tincture of benzoin have been added; the steam is then collected 
by inverting over the vessel an ordinary funnel. The patient is 
allowed to inhale the steam by placing the mouth over the narrow neck 
of the funnel above, or a piece of rubber tubing may be attached to the 
end of the funnel that is uppermost. 

Steam atomizers admirably meet the necessities of the case; and in 
the case of children the mpor of benzoin, eucalyptol, and other equally 
sedative and stimulating substances may be diffused in the air of the 
sick-room. Concentrated solutions or insufHations of powders are not 
'1 ithout harmful influence, a.nd neither the cotton-carrier nor the mop 
should be allowed to enter the larynx in this affection. 'l1hc external 
application of the ice-bag or cold compress teuds to mitigate the inflam
matory process and to obviate spasm. 

'l'he general tr eatment differs with the special stages of the com
plaint. If the case is seen ea.rly, a full close of quinin (gr. xij-X\'j-
0.777-1.036) may serve to ~uccessfully abort the attack, and, in con
junction Dover's powder (gr. v-x- 0.324-0.648) may be prescribed. 
Codein sulphate may be ginn at prolonged intervals during the attack, 
ond frequently at night, to allay cough; this remedy may be combined 
with ipecac, aconite, and liquor ammonii acetatis to facilitate secretion 
and render the cough humid . If we except the abortive measures, the 
constitutional is who1ly inferior to the topical treatment of this variety, 
though the existence of any particular diathesis may require special in
ternal remedies. 

CHRONIC LARYNGITIS. 
(Ch1·onicE11dolaryngitis.) 

P a thology.-Tbe laryngeal mucosa is thickened and somewhat 
recldenecl, and erosions amou nt ing to superficial ulcerations are sometimes 
seen, though they are infre11uent. A prominence of the mucous glands, 
especially of the ventricles and epiglottis, is noticeable. Fine villous 
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projections from, and nodular swellings in, the vocal cords arc among 
the rarer morbid changes. 

Etiology.-Oft-rcpeatecl acute attacks frequently cause chronic 
laryngitis, and the long-continued use of the voice (as in public speak
ing or singing), the inhal::ition of an atmosphere laden with mildly irri
tating impurities (tobacco smoke, etc.), and an immoderate indulgence 
in alcoholic stimulants, respectively or unitedly, predispose to 1 if they 
do not excite, the disorder. 

Symptoms.-As in the acute form, hoarseness and cough arc the 
two especially prominent symptoms. The former may be so slif!:bt as to 
present merely a rough tone, or it may involve an almost total loss of 
voice. The cou{J'h shows similar variations in severity, sometimes con
sisting of a sho1~ hack, and again occurring in spasmodic and ringing 
paroxysms, due to a. sense of tickling in the larynx. There may Uc a. 
small amount of mucous or muco-purulent expectoration, but for pro
longed periods the cough may be dry and ineffectual. Local pain and 
discomfort sometimes supen·cne, an<l are excited generally by attempts 
at speaking or singing-events that aggravate all the other symptom~. 
To complete the diagnosis, the laryngeal mirror is required to show a 
swollen and slightly reel membrane, with a distention of the mucous 
glands in the immediate vicinity of the epiglottis and ventricles, and 
occasionally superficial erosions. 

Prognosis.-This is unpromising as to complete recovery, although 
it presents no gra.ve dangers. It is incurable in those instances in 
which the causal influences cannot be removed, and in all cases in 
which the patient fails to lend hearty co-operation. 

Treatment.-This is (a) hygienic and (6) medicinal. (a) The sani
tary measures embrace preventi\•es that are directed to the removal of 
all the etiologic factors, whether merely predisposing or exciting. The 
voice derna.nds rest and the prohibition of smoking and the use of alco
holics in excess, and the patient must also avoid the close, contaminated 
air of the crowded hall, theatre, and like places. In addition, a. tonic 
regimen, with a view to energizing the nutritive processes, is to be en
couraged. In many instances the environment is best arranged wilh 
reference to the commonly associated conditions-cspeciaJly the morbid 
processes in the nasal and naso-phar_vngeal cavities. "A sea-rnyage or 
residence at the sea-shore is, in the large majority of instances, pro
ductive of good, and the effects of surf-bathing are often magic., 
(:Mackenzie). ~Iy own practice bas been to send subject-; of chronic 
laryngitis to pine-forest resorts at low elevations that afford a pure, 
e11uable, and somewhat stimulating atmosphere, and I have found that 
in many cases the selection of a proper climate constitutes the most im
port;rnt part of the treatment. (b) ~rhe medicinal treatment is both 
local and general. The latter should include creasotc, cod-liver oil. and 
other tonics. Expectorants are of little if any value. The local meas
ures, however, are important. 'Moderate exposure of the neck and daily 
ablution with cold water arc to be advised. and attention to the nose and 
naso-pLaryngeal cavity is of prime importance. 1 

A long list of applications to the larynx from within, including local 
astringents, disinfectants, and alcoholics, might be enumerated. Of 

1 J.C. Wilson's Ameriean Text-book of Applied Thera~i.cs, p. 791. 
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astringent solutions, however, the best are tannic acid (1-2 per cent.) 
or alum (.5-1 per cent.) and zinc sulphate (3-5 per cent.). These may 
be sprayed into the larynx by means of a. cornpressed·air machine with 
spraying-tubes, although all of the different kinds of inhaling apparatus 
more commonly used will answer the purpose. If the orcliDary hand
atomizer be used, the patient should be taught to draw the vapor into 
the larynx by gentle and frequent acts of respiration. Disinfectants, 
such as creasote, potassium chlorate (the latter if ulcerations be present) 
in solutions of suitable st rength, may be used in lik e manner. I can 
confidently advise as useful alteratives both iodin and si lver nitrate, 
commencing with a weak solution of the lotter (gr. v-3j-0.324-4.0), 
and the strength being gradually increased until the maximum strength 
that can be endured without distress is reached (gr. xx-.;ij-1.296-8.0). 
These topical applications should be made directly with a cotton·carrier 
or brush at intervals of three or four days, preceded by the u~e of a 
cleansing spray. l\Iany astringent and scdatiYe lozenges are to be found 
in the market, but they are only slightly palliative in their effects, and 
their prolonged use tern.ls to excite gastric disturbance. I am unalter· 
ably opposed to the insufllation of po" ders, believing that they are 

f:~::~i~n°~n a~~j~~~!~11ga1~~~ ;:1~.l~~1::\/~:it~~:~l':~1deo~~r~\~~~~~1 t~'.::~ 

SPASMODIC LARYNGITIS. 
(Laryngismiis Stridulus; False CroUJJ.) 

De:finition.-An affection peculiar to children, chiefly of nervous 
origin, though also, according to Stri.impell and others, often associated 
with acute catarrbal laryngitis. 

Etiology.-The affection is almost solely limited to ch ildren be
tween six months and five or more years of age. lt is sometimes ex
cited by strong passion or emotion, and it may be associated with tetany. 
Hachitic subjects arc peculiarly liable. The causes of spasmodic croup 
are in great part those of acute laryngitis. 

'l'he mode of action of the direct causes is unknown, but the spasm of 
the adcluctors that causes the urgent dyspnca is probably reflex and due 
to peripheral irritation. 

Symptoms.-'l'wo clinical varieties are to be distinguished: (1) 
that in which the larynx is free from catarrhal iuftammation, or the 
purely nen•ous type. This is especially characterized by sudden brief 
attacks of dyspnea, either by clay or night (often on a"akening), that 
terminate in a high-pitched crowing inspiration (11 child-crowing"). 
'l'hc face during the spasm is cyanotic. General convulsions have been 
noted, but there is neither cough, fever, nor hoarseness. The attacks 
may be frequently repeated within a single day. 

(2) Spasm of the larynx, associated with mild calartlwl lai·.~ngitis. 
'Phc attacks generally begin suddenly, about midnight or toward morn
ing on a.wakening from a sound sleep. Positive evidence of the affection 

~81oa::~~:~t~la~~e ~~ur~'p1~~:~~ngg c~;~s~ c:~t~:c~1~~~~;~1ec}b;c~ ~~;~~h 
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cough and slig htly stridu lous breathing in the sleeping child. During 
the attack the countenance ma.y be cyauotic aucl the bre:Lthing most <liis
tressing, but these and the abo,·e-mentioned seHrer symptoms generally 
cease abruptly in an hour or two, and the child resumes its slumber. lu 
my experience the a.tta.cks ha.ve been re1lCated for two or three nights in 
succession

1 
and rarely oftener except iu the severest cases. Not iufre

qucntly the child manifests the sywptows of mil<l catarrh:tl laryngitis 
between the attacks. A brassy, croupy cough may also attend. 

Diagnosis.-Jll,mbranous laryngitis may be rnisiaken for spasmodic 
croup. The development of the dyspnea, ho,,·e,·cr, is more gnttlual, is 
without interm ission, and without relation to tl1c period of the day. 
Alburninuria and a false membrane in the throat or narcs arc usually 
present i11 laryngeal diphtheria . 

Prognosis.-Although the appearance of a paroxysm is a.larmiug, 
the disease is practically free from danger. 

Treatment.-1. The treatment of laryngisw us str idulus is quite 
similar to that of infantile convulsions. A warm ha.th at a temperature 

FIG. 13.- Croll)J.-ktmle in U!:'C. 

~~~!~if ;]~J~f.gl~1If ~f~~~'.~ff~~:~~~il{r~~~11JY.~~~rt~!~,t~~;J:~~~f 
of 98° to 105° F. (36.4°-40.5° C.) is the best means of hrcaki11g up the 
spasm. While in the bath cold sponging of the back and chest is ser
viceable. The finger may be passed into the fauccs, and should the 
epiglottis "become wedged in the chink of the glottis, it must be re· 
leased by the finger ." After the atta.ck acti\'C treatment should be di· 
rected at the discovera.blc causes, and I ha.,·e been in tlie habit of giving 
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small <loses of the bromids thrice daily, together with warm cod-liver 
oil inunctions, with striking rffect. 

2. In spasmodic croup an "emetic is to be gi,·en at once, the best be
ing a mixture of alum an<l syrup of ipecac, of which the close is 3j 
(.+.O), to be followed by irritation of the fauccs with the finger in order 
to facilita.tc emesis. In severe paroxysms :L hot bnth may be given to 
aid the emetic. In case the dyspnea is not checked by the aboYe meas
ures, cblornl hydrntc may be exhibited by enema (gr. ij-v: 0.12a-
0.32-I) or a whiff of ch loroform may be g i1·en. The local application of 
cold (ice-col lar, ice-miter cloths) is useful, and sinapisms placed around 
the throat and over the chest also tend to arrest the spa!'tn. I am con
vinced that the use of steam-inhalations from the so-call ed croup-kettle 
(Fig. 43) is of signal service, and should be more widely employed, 
particularly when it is incom·enitmt to use the bot-bath. 

Between the paroxysms the patient should receive a mild laxative, 
such as calomel or castor oil, and, in addition, the treatment appro
priate in acute catarrhal laryngitis. To preveut recurrences au envi· 
ronment calculated to increase the nervous tone of the ch ild is to be pro
cured, and it is especiall_v ad,·isable to accustom him to the outer air, 
though protected by suitable dress and without undue exposure to 
draughts. 

TUMORS OF THE LARYNX. 

TnESE may be either benign (fibroma, myxoma, lipoma, chondroma, 
adenoma, angioma, cyst) or malignant (sarcoma, carcinoma). Of these, 
fibroma occurs most frequently, and with an especia,l frequency in in
fancy. Navratil 1 records 42 cases of multiple laryngeal papilloma in 
cbildreu whose larynges were extensively filled. These gro" tbs may a lso 
occur in chron ic laryngitis, aud, like other tumors of the larynx, they 
commonly spring from the vocal cords. Their shape, size, and tendency 
to pedunculation do not differ from their characterjstics when noted else
where in the body. 

Symptoms.-Small tumors may occupy the larynx without produ
cing symptoms. The first foature then noted is hoarsenes~, which gradu
ally grows worse and may end in complete aphonia. If situated in the 
upper larynx, cough is common, and when the tumor causes obstruction 
of the larynx clyspnea supcnenes and teuds to increase in severity. A 
mobile gro'' th may cause sudden occlusion of the glottis, exci~ing 
orthopnea and threatening asphyxiation. To confirm the diagnosis a 
lar.vngoscopic examination is required. 

The prognosis is fornrable in the benign, but unfavorable in the 
malignant forms. 

Treatment.-This is altogether surgical, though Dcla\•an states 
that 3 cases of papilloma. ha.ve been cured by frequently rrpea.ted spra1s 
of absolute alcohol. Curetting i ~ often followed by a recurrence, wlnle 
laryngo-fissurc and thorough removal of the growths restore 8pecch and 
preveut recurrence. 

1 Berl.kli11., ll'och.,Mar.9,1896. 
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EDEMA OF THE LARYNX. 
Definition.-An infiltration of the mucous membrane of the larynx 

with serum, affecting mainly the region of the epiglott is and of the ary
epiglottic folds . 

Etiology.-Two chief classes of causes are operative : (1) Tho~e 
that excite inflammation. The condition may complic:ttc acute laryn
g itis, though oftener it appears in chronic affections of the larynx, aIHl 
pa.rticuhu·ly if ulceration be associated (e. 9. tubcrculosifl, syphilis); it 
may also a.ppca.r in connection with certain infectious diseases, such as 
erysipelas or diphtheria. 'l 1he inflammation inducing the edema. may 
extend from adjacent par ts, as the necl5, pharynx, and other organs. 
(2) Factors that tend to excite dropsical effusion. i:rhese ma.y be gen
eral, as Bl'ight's disease, "·hich may cause a quickly rl eveloping edema 
of the lungs, heart-affections, etc.; 01: tbey may be. l oc~l. Among ~he 
latter are enlargements of the cer vical and med1ast111al lymphatics, 
aneurysm of t he arch of the aorta, thyroid tumors, etc.-i. e. conditions 
that exercise pressure upon the jugular veins. 

Symptoms.-In :icute cases the initial disturbance is both sudden 
and severe. Th ere is clyspnea .. that tends to increase rapid ly. accompa,. 
ni ed b.'? a husky, suppresse<I voice, with augmenting obstruction. The 
respiration may become stridulous, but there is no cough. The laryn
goscope reveals marked swelling of the epiglottis and of the ary-epi
glottic folds, and rarely the swelling occurs in or e\·en wholly below the 
vocal cords. The inserted finger may detect the swollen epiglott is, 
which m:ty also be seen if the tongue-depressor be used. 

Diagnosis.-This ca n be made with ease from the rap idly develop
ing dyspnea soon reach ing the climax, the absence of cough and hoarse
ness, and by the use of the lary ngoscope. In cases in which the epi
glottis can be fe lt or seen a lary ngoscopic exam in ation is superfluous. 

'l'he prognosis is decidedly unfavorable except in the event of early 
operative interference. 

Treatment.-lf of inflammatory origin, the ice-bag sl10uld be ap
plied to the larynx. and ice shou ld be allowed to constantly dissolve in 
the patient's mouth. Local depletion, preferably by leech ing the front 
of the neck, is also to be tried, and L evy and Laurens 1 record a. case in 
which a cure followed this measure. If intense clyspnea. tends to per· 
sist, scarificat ion of the edematous parts with a curved bistoury, the 
point of which is covered with adhesiYe plaster, must be promptly insti
tutecl. and, if asphyx ia threatens, tracheotomy must immediately be lJCf
formed. Dropsical edema demands scarification, and, if relief does not 
follow, tracheotomy. 

Ill. DISEASES OF THE BRONCHI. 

CATARRHAL BRONCIDTIS. 
(Prnclteo-broncltilis.) 

Definition.-A catarrhal inflammation of a part or the whole of 
the mucous membrane of the bronchial tubes. The mucosa of the 

1 Arch. gen.. de. JICd., Dec., 1895. 



ACUTE BROXCRI7'IS. 479 

trachea is also involved to a greater or lesser extent, and hence the term 
trachco-bronchitis is quite appropriate, being descriptive of the scat and 
character of the disease. Involvement of the bronchioles may also take 
place, but this does not occur "ithout an iiwoh·ement of the corre~pond
ing alveolar structure, the _condition being then 1 with propriety, termed 
"broncho-pneumonia." Hence the term "capillary bronchitis," which 
is still often employed to describe the latter condition 1 is not pertinent. 
A certain cl:tss of cases is met with. howe,·e1-, in which the catarrhal 
inflammation, as the resu lt of downward extension, implicates the smaller 
bronchial tubes without itl\'ohing the bronchioles; to such the term 
((capillary bronchitis" might be appropriately giYen. 

The disease may be acute or chronic, both of these forms occurring 
either as a primary or secondary affection. 

ACUTE BRONCHITIS. 

P a thology.- The portions of the mucous membrane of the trachea 
and bronchi that are implicated become reddened and swollen; they are 
co\·ered with mucus and mingled with epithelial cells, and later muco
pus. Some of the smaller bronchial tubes are dilated. The mucous 
glands are swollen. 

The histological changes may be briefly stated as follows: desquama
tion of the ciliated epithelium, edema and swelling of the submucosa, 
and, in the severer grades, infiltration of the latter with leukocytes. 

E t iology.-With rare exceptions tracheo-bronchitis is produced by 
the direct extension of a catanhal inflammation from tl1e nares. phar
ynx, and larynx. Harely the bronchi are the seat of primary acute 
catarrh, and in some of the latter instances the upper air-passages are 
implicated secondarily, constituting a reveraal of the usual direction of 
extension a.hove referred to. 

The immediate causes arc mechanical, chemical, and biological irri
tants. which act directly upon the tracbeo-bronchial mucosa; and tba.t 
bronchitis is frequently due to infection at a time when the resisting 
power of the system is reduced there can be little doubt. 'The circum
stanc<>s disposing to bronchitis are numerous, those pertaining to the in
dividual being-(1) Age, the old and very young being most liable; (2) 
Debility; (3) Occupation, as in certain trades that expose to irritating 
vapors. Among the external conditions are-(1) Climatic factors, par
ticularly variability of temperature aud humidity; (2) Sea!-l-ons of the 
year. ((Catching cold" often results from exposure during t11e spring 
and autumn months, when the meteoro1ogica1 elements, humidity and 
temperature, exhibit greatest variability. These two conditions depend 
substantially upon the same factors. 

Acute tracheo-bronchitis arises as a secondary condition in a great 
rnriety of diseases, as, for example, the exanthemata and other acute 
infectious diseases. As shown elsewhere, in certain instances among 
this large class of diseases the bronchi tis is dependent upon the primary 
infectious process, but in many others it is due either to the inhalation 
of pathogenic irritants from the throat and h igher air-passages or to the 
retention of bronchial secretions that are apt to accumulate and decom
pose with resulting bronchitis. 'fhe accidental inha lation of pn.rticles 
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of food and saliva may also lead to secon<la.ry bronchitis, or the condi
tion ma.y be secondary to chron ic affections (e. !J· Bright's disease, chronic 
valvular disease of the heart). 

Symptoms.-Bronchitis of the larger tubes, which extends down 
to about the second division of the bronchi, is spoken of usually as a 
"cold." In such cases the onset is marked by recurring sensations of 
chilliness and _by coryza, s lig~t sore throat. and hoarsene~s, whil~ in young 
and feeble children conrnls1ons may occur early . ~Iild fcbnle symp
toms may appear, the temperature ranging from 101° to 103° F. (38.3° 
-39.4° C.), with slight acceleration of the pulsei and there m:L.r be 
aching in the limbs and lumbar region. With the fully-devclopccl 
attack substernal soreness, sometimes amounting to pain, is experienced, 
especiaJly on coughing, and the pain may be referred to the intercostal 
muscles and the line of insertion of the diaphragm. The respirations 
arc increased in frequency, but there is no dyspnea. There may he 
thoracic oppression and discomfort until the bronchial secretions become 
free, and there is a cough which is at first dry and hard. It often man
ifests itself in longer or shorter paroxysms, pa.rticul:irly on lying down 
and on rising after a. full night's sleep. At the end of one, two, or 
more days the cough is moist and attended with an expectoration which 
is at first mucoid and scant_v, then muco-purulent and free; later still 
it is sometimes distinctl.v purulent. With free expectoration comes 
relief to the patient. Histologically, the sputum consists mainly of 
pus-corpuscles with large cells, in which ma.y be seen the so-called my
elin droplets of Virchow and carbon pitrticles. 

Physica.l Signs.-Upon laryngoscopic examination the mucous mem
brane of the larynx and trachea may be seen to be reddened and CO\'

erc<l by more or less secretion. 
lnspection and paJpation of the chest are negative, except wlrnn the 

finer tubes become implicated or fever is present, in which case the res
pirntions ma.y be obscncd to be sl ightly accelerated. In children the 
increased rapidity of the respi rations is more common ancl reaches a. 
higher degree. Bronchial fremitus may sometimes be felt. Percu~::sion 
yields negative results, save in very rare instances, in which there 
occurs :t clecided accumulation of secretion in the tubes, when there 
may be found impairment of resonance posteriorly below the scapulre. 
Auscultation usua.ll_y renders audible a harsh respiratory murmur, a1ul 
less frequently piping, sibi lant, and sonorous rtLles. In the advanced 
stage large and medium-sized mucous rtLles a.re frequentl_v present, but 
arc by no means always discernible. The rtLles appear in different seats 
from time to time, and after coughing may altogether di~appcar, but 
only to reappear later. 

'l'he prognosis varies with the previous constitutional state of the 
indivi<lual. In healthy adults, after a period ranging from a few cla,vs 
to two weeks, the fever subsides, but the cough, though less trn.ir~c<l, 
and the expectoration usually continue for a variable length of tnne. 
In old persons and in those greatly debilitated, as well as in those of a 
gouty or tuberculous diathesisi the cases pursue a more protracted 
course. There is also in these subjects a tendency on the part of th_e 
catarrlml process to extend downward until the finer tubes are impli
cated. Under these circumstances lifo may be endangered, and even, 
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rarely, terminated. In the oltl and very young the bronchial secretions 
arc imperfectly expectorated, hence they gra\·itatc to the mo!:lt depend
ent parts, and tcn<l to induce bronchiectasis. In young cLildrcn this 
downward extension of the affection, with resulting broncbo-pncumonia. 
and areas of collapse in consequence of dilata,tion and occlusion of the 
bronchioles by muco-pu~, is a not uncommon and serious eYcnt. 

The diagnosis is reached without difficulty through the symptoms 
(slight fever, cough, aml expectoration), the acute course, and the physi
cal signs (harsh rcspira.tory murmur, dry follo,\ed by moist rilles, beard 
on both sides of the chest). The recognition of the long list of cases 
that constitntc the second"ry forms will be maue easi ly possible by 
noting the circumstances under which they arise. 

Different ial Diagnosis.-Bronchitis can readily be separated from 
pneumonia and from pleurisy witli e.tfusion by its bistor.v, by its lighter 
course, and by the different character and general tfo;tribution of the 
physica l ~igns, cspccia11y by the absence of the signs of effusion and 
con~oliU.ation. 

\rbcn bronc/to-pneumonia develops in the course of bronchitis, cl,rs
pnea and fever are increased and the general condition becomes much 
more gra\·c. There arc small patches that yield dulness on percussion, 
anll broncho-vesicular breathing with moist rUles can be detected on 
auscultation. 

Bronchitis cannot be separated from the early stage of whoopin9-
cou9lt, but when the characteristic cough of the latter is heard all doubt 
vanishes. 

The bronchitis of measles before the cbantcteristic eruption appears 
is distinguished by the red spots upon tbe anterior balf-arcbes of tbe 
soft palate. 

Localized tuberculosis of the lun.c; and acute miUary tuberculo,r;is are 
apt to be confounded with bronchitis. 'l1lrn points of difference have 
been given in the d iscussion of the former diseases. 

Treatment.-Not infrequently a "cold" pa~scs through its several 
stages without renderi ng the patient ill enough to cause him to seek the 
advice of a physician, and there are many iustauces in which but little 
treatment is required, apart from the usual household mca~ures and pro
tection against cold and clamp. If seen early, while the coryza, is pres
ent, the attack may often be aborted by the use at bedtime of a Dover's 
powder in combination with quinin (gr. i\·-Yiij-0.259-0.!}1 ) ; this 
may be seconded by a glass of bot lemonade. with or without a. portion 
of whi:;key. and either a hot bath or a mustard foot-bath. The follow
ing morning a saline laxative shoulcl be taken. 'l'o children a mild 
calomel purge followed by a dose of castor oil may be administered 
l'he patient should be kept in a warm, moist, e<1uablc utmospbcre
preferably in-doors-and during this period he should take di\'i<lcd 
doses of 11ui nin for a day or two. If the above mode of treatment fail 
or if the patient does not come un<lcr observation early, the main 
objects of treatment should be (a) to render the secretions free, an<l (b) 
to hasten the expulsion of the sputum after it has been loosened. rrhc 
firi-lt lea.ding ind ication is to be met by the use of cliaphoretics, diuretics, 
and relaxi:tnts. The subjoined formula combines tbcse cla!-lscs of agents, 
and will be found to be highly serviceable: 

31 
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~· Potassii citrat., 3vj (23.3); 
Liq. ammonii acetat., ~' (~48 0), 
Spt. >eth. nit., 3J (30 0), 
Vini ipecac., 3•J (2 0), 
Syr. pruni virg., q s ad 3, llJ (23ti 0) -)J 

Sig. 3ss (2.0) in water eYery two hours until the secretions 
arc loosened. 

If the temperature in any gi,·en case be maintainc<l at a consid
erable elevation , such as 102°-103° F. (38.8°- 30. ,1° C.) or over, tinc
ture of aconite (mxvj-1.065) may be added to the above mixture; and 
if there be present much tickling with distressing cougb 1 due to irrita
bility of the affected mucosa, codein (gr. ij-iij-0.129-0.104) may be 
added to the same. For the incessant irritative cough which is present 
in severe forms of catarrh opium alone is rea lly effective. When the 
abo,,.e prescription is not productive of free secretion and troublesome 
cough continues, I employ the following: 

R. Ammon. muriat., 5v (20.0); 
Codeinre, gr. i,·-vj (0.259-0.388); 
Spt. junip. co., ~ss (16.0); 
Mist. glycyrrh. comp., 311ss (80.0); 
Syr. pruni virg., q. s. acl 3i,· (120.0).-'l. 

Sig. 3j (~.O) every two hours. 

n ~rS;(0~~~3 ~~ o~i0o~)x~~1~~;\~.~ a.h~~~:s~i n~I~~~a:~~l~lt~~·- i~~~t:~ti~~ i~~ 
means of mustard-paste, followed by the npplication of iodin once daily, 
is also helpful. '11be patient shoul d keep to his room, in which the at
mosphere should be kept moi~t and of even temperature. The expul
sio n of the sputum may demand stimu lating cxpcctornnts1 tbouµ;h rarely. 
It is to be recollected tha.t when the tracheal secretion becomes copious 
the period of conva.lcscencc is usually reached, and stimulating expec
torants are then entirely unnecessary. When, on the other hand, the 
cough is no longer dry, and on auscultation the ralcs are found to be 
moist. and whilst, at the same time, the expectoration is expelled with 
difficulty, or if the bronchitis tends to become chronic, then such stim
ulating expectorants as senega, squills, and ammonium muriatc are to 
be employed. In cases in which expectoration continues to he too 
abundant tcrebcne, tar syrup, and oil of sandal are to be re~orte(l to. the 
choice of the special remedy being governed by the re<1uirements of the 
indivirlual instance. 

Debility anrl secondary anemia mu~t be speedily overcome by exhib
iting quinin, bitter tonics, iron, and ar~enic, and a suitable change of 
air often yicl<ls prompt and excel lent results in protracted cases. The 
treatment of the various forms of secondary bronchitis will be con~i1l
ercd in their appropriate connections in this work. 

Apart from the method above given, of attempting to abort the 
attack in child ren, acute bronchitis is in the main to he treated in the 
same manner a~ when it occurs in the adult. Opium, however, is to he 
u~cd ''cry sparingly, and generally in the form of paregoric. If the 
secretion is abundant and imperfectly raised, it is well to administer an 
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emetic, such as the wine of ipecac (:;ss-j-2.0-4.0), and repeat in ten 
minutes if necessary. If dyspnea be urgent and cyanosis be marked 
in the lips and finger-tips, a prompt emetic is tben imperatiYc in order 
to save lifo. A child suffering from acute bronchitis should be kept in 
bed until the foyer subsides. 

The diet during the dry stage should consist of liquid forms of nour
ishment, which should, for the greater part, be taken hot. After the 
"cold" has been loosenecl solicl foocl should be resumed. 

CHRONIC BRONCHITIS. 

Pathology.-r.l'hc lesions of chronic bronchitis manifest considerable 
variety both as regards their nature and extent. rl'hc epithelial layer 
is. in great part, missing, and sometimes the mucous membrane is quite 
thin. In conSCltucnce the longitudinal elastic fibers appear unduly 
prominent. The mucous glands and the muscular coat undergo atro
phy in long-standing cases, and the bronchial tubes arc <lilatetl (bron 
cliiN'lasis) . 

. In another large group of cases the mucosa. is irregularly thickened 
or mfiltrated and granular. Small ulcers corresponding to the mucous 
fnllitles arc common, and almost constantly ernphj'Sema develops in 
con~criucnce of secondary changes in the vesicular structure. 

Etiology.-Chronic bronchitis may either be primary or secondary. 
The affection is, howeYet-, almost always a secondar.v one, and, though 
sometimes the result of repeated attacks of acute bronchitis, it is much 
more frequently caused by certain chronic complaints and certain diath
c;:;es, such as chronic alcoholism, rh eumatism, gout, syphilis, pulmonary 
tuberculosis, pulmonary emphysema, organic valvular affections of the 
heart, and chronic Bright's disease. 'l1 be primary form, which is rare, 
is the r esult of exposure to wet or cold or to the daily inhalation of 
~ome irritant that produces and maintains a low grade of catanhal in
flammation (du~t, ,·npors). When chronic bronchitis follows the acute 
form, we n11c often able to detect the opcrntion of some favoring cause, 
:is age. clinrntc, and senson. It is most common in the aged, though 
youngrr per~ons occasionally suffer, and it occurs by prt'fercncc <luring 
the cold sea;:;on, often recurring regularly in the cold and variable 
weather of autumn, winter, a.nd spring, and disappearing in summer. 

Symptoms.-Tbe symptoms arc similar to those of acute bron
chitis, though rather less ;:;cvere. Pain is rarely present, the patient 
complaining merely of a feeling of substernal constriction. There may 
be soreness at the base of the chest if the cough be frequent :rn<l SC'\'crc, 
anrl occasionally in the epigastriurn as a result of traction of the dia~ 
phragm on the ribs. Cough is not a constant accompaniment, howeYer, 
hut is paroxpmal and Yaries in se,·erity and frequency. ~11be degree 
of the ,·iolcncc of the paroxysm d<'pends upon two factors-the charac
ter of the bronchial SC'cretion and the seat of the catarrhal inflammation. 
Thus 'dJCn the expectoration is tenacious and small in quantity, and 
when the small-sized tubes :ire :Lffoctcd, cough is mo~t violent. ]t also 
rnrics both with the wea.ther and the season, as i ~ evident from the fact 
th.at there is often an absence of cough in summer, while it returns un
failingly with each winter. 
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The expectoration differs widely in different cases. It is sometimes 
abundant and scro-mucous in character. On the other han<l, there are 
cases of dry cough in which there is little or no expectoration. As a. 
rule, however, it is rather copious, and either muco-purulent or dis
tinctly purulent in chamcter. Fever is usually absent, though there 
may rarely occur a slight exacerbation at night. The appetite remains 
good as a. rule; the bodily weight is also well m:tintaincd, and the 
nutrition ma.y manifest little or no impairment. 

Physical Signs.-On inspection we usually note undue enlargement 
of the thorax, with a decrease in expansile movements that is due to 
the associated emphysema.. ' l~hc dyspnea observed is due either to the 
same cause or to associated asthma. 

Percussion yields a clear or hypcrresonant note. Dulness or im
paired resonance is sometimes met with, however, during ttcute exaccr
ba.tions, and espccia.lly over the bases, and is clue to conge8tion and edema. 
(Fox). On auscultation rhonchi of various forms and moist r!Ues are 
heard, their number and size being in proportion to the extent of the 
swelling of the mucous membrane an<l the amount and fluidity of the 
secretory product . 'rhe respiratory murmur is somewhat enfeebled, 
though roughened, and the expiratory sound is prolonged and wheezy. 

Clinical Varieties.-Special forms, depending largely upon ~pe
cific causal factors, remain to be described: 

1. 'l1he commonest variety of chronic bronchitis has been called the 
"winter cough of the agc<l," and, as before intima.t('d, is usually aecom· 
panied by emphysema and cardiac disease. .For this form the gouty 
diathesis is often responsible. 'l1he cough occurs in paroxysms that are 
most severe at night, and during the early morn ing hours it is attended 
with free expectoration of the secretion that has accumu lated during 
the night. 

2. B1·onchorrhea.-In this form there may be an abundant bronchial 
secretion, composed largely of serum (bronalwrrlima 11erosa), but more 
frequently perhaps the expectoration is purulent and thi11 1 containing 
greenish or greenish-yellow masses. It may at times be thick and puru
lent. Dilatation of the tubes and resulting fetid bronchitis may be de
veloped as secondary conditions. 

3. Fetid Broncliitis.-In this variety the expectoration emits the 
characteristic odor of decomposing animal substances. 'rhe fctor may 
indicate gangrene of the lungs, abscesses, bronchicctasis, decompo~itioo 
of ma.tter within pbthisical ca\'ities, or cmpyema \\ ith perforation ~f the 
lung. It may, however, occur independently of the a.hove-mentioned 
conditions, and hence these must be carefully excluded before the diag
nosis of true fetid bronchitis is made. In the latter disease the expec
toration is usually copious, and on standing sepa.rates into three layers, 
of which the uppermost is composed of frothy mucus, the intermediate 
of a. serous liquid, and the lowest of a thick sediment, tb:Lt presents a 
granular appearance and is made up chiefly of small yellow masses-the 
so-called Dittrich's plugs. 'l1hese plugs a.re characteristic of fetid bron
chitis, and arc the cause of the fetor. On microscopic examination the 
Dittrich's plugs are seen to be composed of micro-organisms, chief 
among which is the Leptotlirix pulmonalis: they may also contain pus
corpuscles, fat-granules, and crystals of margarin. 
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The condition ma.v be a grase one. and associated with it may be 
observed ulceration of the bronchial tubes, with dila.tation 1 pneumonia, 
abscess, gangrene, and rarely metastatic cerebral abscesses. "\Yhen 
putrefactive changes take place in the bronchial secretion in the course 
of' chronic bronchitis a. new group of symptoms, as a rule, immediately 
appears. 'fhis comprises rigors that occur at irregular intervals and are 
associated with high fever and in creased prostration. Cough and pain in 
the chest also become aggr<tvated, but these acute symptoms may shortly 
subside anrl the usual course of chronic bronchitis be resumed. Even 
under ~he latter conditions fctor of the breath and sputum m:ty persist. 

4. JJry Oatarrh.-The cough is both severe and paroxysmal, and 
there is little or no ex pectoration. When expectora tion is present the 
sputum is very tenacious and is expe1led with great difficulty. An 
asthmatic disposition is sometimes noticeable in this variety, nnd emphys
ema is commonly associated. The dry condition of the bronchia.1 mu
cosa. is evidenced by sibi lant and sonorous riiles This form occurs in 
old persons, as a rule. 

5. Osler has described a form of chronic bronchitis that occur.r-' 
most fre11uently in women, and dates its onset from a comparatirely 
early period of li fe. It does not undermine the general health. The 
cough is most pronounced in the morning. and is accompa nied by a rela
tively small amount of muco-purulent expectoration (5iv-\"j-120.0-
li8.0 daily). An examination of the chest yie lds negati1·e results. The 
etiology is as yet uncertain, although the condition seems to proceed 
from a gouty or tuberculous diathesis in some instances. I have had 
under observation for se,·eral years a you ng woman, now aged twenty
eight, who has from time to time during th e last five years suffered from 
eczema of th e face, a,nd in the intervals, when not afHicted with this dis
ease, h3s manifested the symptom s of the form of chronic bronchitis under 
di scui;1sio n. She comes of arthritic stock. 

Diagnosis.-The diagnosis of chron ic bron chit is is rarely difficult. 
Since it is usually a. secondary condition, it is of the utm ost importance 
to determine the nature of the primary affection. An exami nation of 
the heart and of the urine should not be overlooked. 

Pulmonary tuberculosis is to be discriminated from chronic bronchi
tis, and the distineti1•e points are-(1) A clear tuberculous history. In 
phthisis there a.re fe,·cr and lo::.s of flesh and st rength, while in chronic 
bronchitis feyer is absent ant! the general health is not impaired. (2) 
In pulmonary tuberculosis the signs of locali zed consolidation (usually 
at one or other apex) appear early, while in chronic bronchitis the vesic
ular structure is not invoh·ed. (3) In pbtbisis the sputum, whC'n 
examined microscopically, shows the presence of the tubercle bacillus. 

In acute pulmonary tuberculosis the fever, dyspnea, cyanosis, and in
creased prostration constitute a group of features that shou ld serve to 
a\'ert the d:rnger of its being confounded with chron ic brouchitis. Co
existi ng 7ndmonary ernpliysema is to be recogni zed by the characteristic 
symptoms and signs of this complaint. Primm·y feticl bronchitis must 
beclifferenti<tted, as must also tLe other conditions previously mentioned, 
in which the breath as well as the sputum may emit the charactcriFtic 
fetor. In alnwess of the lung the sputum contains shreds of lung
tissue, including elastic fibers, crystals of hematoidin, cholesterin, and 
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amorphous blood-pigment; usually localized dulncss and broncho-cav
ernous breathing coexist. In gangl'cne there arc contained in the !>]JU
tum shreds of lung-tiS6UC, but separate elastic fibers arc often ab~t·nt, 011 

account of the presence of a ferment that causes a solutio11 of tlu_· 
elastic tissue (v. Jaksch). Brone!tiectasis is usually unilateral. a111l 
gi\·cs rise to areas of dulness and other physical signs that arc confin~1l 
to limited areas, while in chronic bronchitis the signs a.re general. 

Prognosis.-H eeO\'cry is the exception, though improvement may 
frequently be obsen•c<.l. The course of chronic bronchitis is exceedi11gly 
protra.ctcd, and the dangf'r from the late development of' certain compli
cations and scr1ucls, such as emphysema or right-sitle<l cardiac disca:sc, 
must be consta,n tly borne in mind. S ince the disease is generally a 
sccon<la.r,v affection, the prognos is in wost instances depends upon the 
outlook in the primary disease. . 

Treatment.-Thc treatment falls naturally under two main heads 
-(1) Hygienic, and (2) ~Iedicinal. 

1. llygienic.-Tbis has reference, frequently, to the removal of 
various noxious influences. When the patient cannot make a suitable 
change of a.ir during the cold season, he must keep Lis room during in
clement weather: he should, however, be allowed to spend as much time 
as possible in the open air during clea.r and pleasant weather. The 
vitiated atmosphere of saloons or public halls is to be avoided. The 
patient should be carefully clad; he should wear flannels next the skin 
during all seasons of the yea.r, but bis outer clothing need not be unu
sually cumbersome. If the case be of an aggravated type and the cir
cumstances of the patient permit, he should be sent to a. warm latitude 
in the autumn, in order thus to escape the effects of a severe northern 
winter. It is an excellent rule to send patients in whom the bronchial 
secretions are abunda.nt to a dry, warm climate or to a region whose 
atmosphere is impregnated with the balsamic vapors of the pine. On 
the other hand, patients with dry bronchial catarrh arc most relieved by 
an equable, moist, warm climate. Among suitable resorts, those tLat 
should be mentioned arc the Riviera, Cannes, San Remo, Sicily, anti. 
Algiers abroad, an<l Florida, Southern Georgia, and Southern California. 
at home. Change of air becomes not only a means of relief, but abo an 
effective means of pre\•ention if resorted to at the proper time. 

Prophy1a.xis a.lso includes the removal of any diseased condition:; 
that arc causally related. The coexistence of cardiac disease, the gouty 
diathesis, albuminuria., etc. ·call for the primary treatment of theoe 
cornlitions. 

'l1he diet should be generous, but not stimulating, and articles c:ati~' 
of digestion should be selected. Wines and liquors arc to be aYoitleJ. 
unless special indications for their use exist. Special condition!>, !Jo,\
e\·er (e. ,q. albuminuria), may render necessary a special dietary. 

2. Jlfedicinal.-ln this disease medicines arc palliative in their effects 
rather tha,n curative. Relaxing expectorants arc to be a.voided, O\\ing 
to their depressing action, and the stimu la.ting expectorants arc, in a 
majority of cases, not only valueless, but hurtful, since they are liable 
to lessen the 11ppetite and disorder the digestion. When, howC\'Cr, the 
sputum is muco-purulent in character and is dislodged with difficulty, 
expectorants of this class (squills, senega, ammonium muri::ite) may be 
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tried. I have obtained good results from the use of the followin(T in 
cases attended with senre paroxysms of cough: ~ 

:q.. 01. eucalypti, 5jss-5iij (6.0-12.0); 
Codein,.,, gr. 'j (0.388). 
){. et ft. capsulre Xo. xviij. 

Sig. Oue C\'Cry four hours, as required. 

Occasionally potai-:sium iodid exerts a curatiYe influence, but its use 
rna.y be limited to cases that are due to the syphilitic, rheumatic, and 
gouty Ilia.theses. Five or ten grains of the iodicl four times cl::Lily may 
be exhibited, and shoulcl ther~ be present a syphilitic taint the remedy 
should be pushed to the lim1~ of' tolerance. 'l'h(' balsam of cop:liba is 
s~metimcs cffica~ious,.sevcra.I 1 ~sta_nces in my own experience b:-wing 
y1el<led to the followmg comb111at1on : 

:q.. Balsami copaib:e, 5j:-5ij (-1.0-8.0); 
Ammon. munat., 31J (8.0); 
Extr. glycyrrh. pulv., ;j (·!.O). 
)list. ammoniaci, q. s. ad f,5iij (96.0).-~l. 

Sig. ;ij (8 .0) every four hours. 
Other remedies that possess great value in certain cases are crcasote 

(in ascending doses), turpentine, tcrebene, tar, the balsams of tolu nnd 
l)eru, and sandal-wood. 11. C. '\'ood praises sulphuretted hydrogen in 
cases in which there is profuse expectoration: "From two to four ounces 
of the saturated watery solution may be administered by thf' mouth four 
or five times a day or until the breath has a. perceptible odor." 

If the vital powers are poor, bitter tonics, as iron, quinin, and 
strychnin, and other mcasnres calculated to invigorate the system, are 
indica.tecl. When the sputum is excessive in amount, astringents (zinc 
sulphate an<l oxicl) are sometimes useful. Astringents may al:-;o be used 
with advantage in the form of a spray when the expectorat ion is too free. 
On the other hand, sprays from properly selected solut ions (e.g . am
monium muriate, gr. v-x ad .5j-0.324-0.6~8 ad 32.0) are rnluable in 
a-ssisting expectoration. In fetid bronchitis sprays of antiseptic solu
tions are tQ be used, and the following will .be found serviceable: 

:q.. Acjdi carbolici, gr. ij-iv (0.129-0.259); 
Olei eucalypti, mij-iv (0.133-0.266); 
A't""" .5j (32.0). 

Rig. To be inhaled from a steam- or hand-atotaizer three or four 
times daily. 

Pneumato-therapy has given brilliant results in certain instances, and 
more particularly in those of asthma. and emphysema. 

BRONCIDECTASIS. 
D e finition .-Tbe universal or circumscribed dilatation of the bron

chial tubes . 
. P ath o logy.-Two main forms are recognized-the. cyl_inclrical or 
~1mple, and tLe saccular, and both of the~e may be met with 1n the same 
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Jung. Rarely the condition is congenital. It may be general or par
tial, the former variety being ah\ays unilateral, the latter !-IOmctiwes 
bila.tcra.l. In universal bronchieetasis the bronchial tubes, throughout 
their extent, are the scat of numerous sacculi communicating with one 
another. These present smooth, shining walls, except in the mo:-;t clc
pcn<leut parts, where ulcers arc sometimes seen. Extreme conditions 
of dilatation may take the form of huge cysts, "hi ch may extend to the 
periphery of the lung; the lung-tissue lying between the sacculi then 
becomes cirrhotic as a. rule. In vartial dilatation the brouchial mucous 
membranr is implicated, with an occasional narrowing of' the lumen. 
Most commo nly these na.rrowings are cylindrical, though they may be 
saccular, a.n<l rarely fusiform. The partial is much more commou than 
the general v:iriety. 

Histology.-\Vhen the walls of the larger dilatations a.re examined 
microscopically, the cylindrical epithelium is seen to be replaced by a 
pavement epithelium. rrhe elastic a.nd muscular la.yers ~re thin, and 
the fibers are u:ma.lly sep<mtted. Contained in these dilatations arc 
frequently found secretions that may be fetid. 

Etiology.-The manner in which bronchiectasis is produced may 
vary, though in the m•~jority of instances the condition doubtless arises 
from an involvement of the bronchial mucosa that extends to the sub
mucous tissues and leads to mu~rnular1 fibrous, and cartilaginous atrophy. 
'l1hcse changes render the wall of the tube unable to resist the pressure 
of the air in violent paroxyms of cough, and, once the process of dila
tation is commenced, the accumulated secretions tend by their weight 
to further distend the already weakened walls. Thus the elasticity of 
the latter is impa.ired, and finally destroyed. 'l'h e etiological factors 
show the affection to be secondary as a. rule, and are-(1) Chronic 
bronchitis and emphysema, ch roni c phthisis (usually when the scat of 
the dilat:~tion is at the apex), broncho-pncumonia (i n children), an(l 
compression of a bronchus by a solid tumor or aneurysm. (2) Great 
thickening of the pleura, especially when associ:1tcJ with bronchitis or 
interstitial pneumonia., with contraction of the lung . (3) Rarely it is a 
congenital lesion, and is then usually unilateral. 

Among predisposing conditions are-(a) A,ge, bronchiectasis being 
most common in adult or middle life; and (b) S'ex, it being more com
mon in males than females . 

Symptoms.-There is always cough, and this usually occurs in 
prolonged and severe paroxysms. The attacks take place most gener
ally after the dilated tubes fill in the morning. and a change of posture 
may excite them. Accompanying the cough there is profuse expectora
tion , which may amount to a pint or more in twenty-four hours. The 
sputum is gray ish-brown in color and muco-purulent, emitting a sour or1 

more frequently , a horribly fotid odor. On standing, the expectoration 
separa.tes into three strata-the uppermost, of brownish froth ; the mid
dle, of a thin, sero-mucous fluid; and a thick sediment. of cells and 
granular cl<!bris. Examined microscopically, the sputum is seen to be 
composed chiefly of pus-corpuscles, with which are intermingled Char
cot-Leyden and fatty-acid crystals, the latter being anangcd in the 
form of bundles; also Jeptothrices, vibrios, and bacteria are found. 
Elastic fibers may be observed if ulcers be present. 
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Dyspnca is noted, but is not a. prominent symptom, unless some 
other cl.ironic affcctiorns of the chest already cocxi~t or some compli
cation arises. Ilcmoptysis occcurs rarely, and may he due to the brun
chiectatic lesion. 

Physical Signs.-Tbcse differ in character according to the size, situ
ation, and nature of the dilatation, and also according to the condition 
of the surrounding lung-tissue. 

Un inspection retraction of the chest-wall may be noted when chronic 
pleurisy and interstitial pneumonia are associated. The tactile frcmitus 
is usua.lly increased, but may rarely be diminished. rrhc perrussion 
resonance is impaired or CYC D fl.at, and on auscultation bronchial breath
ing is heard, with occa~ional rfiles that have a metallic quality. A sac
culm· dilatation imm cd1a.tely beneath the pleura may give a tympan itic 
note, and may also gh·e typical cavemous or amphoric respiration. 'l1hese 
signs are generally discoverable at the base of one or other lung. 

Diagnosis.-Simplc dilatation of slight degree may exist without 
appreciable signs, and in other instances the breathing is broncho-vesic
ular O\'er localized areas, with rllles displaying increased metallic quality. 

SACt'L"L.\R BRONCUIECTASIS. 

History of chronic bronchitis, chronic 
pleurio;;y, nnd interstitial pneumonia, or 
of foreig:n bo<ly. 

Couirh is \>nroxyimrnl, and sputum cha
ractcrisuc and copious. 

Tubercle bacillus absent. 
Course longer, with little impairment of 

the general health. · 

Pn. llO:SAR\" TunERCl'LOs1s. 

llistory of couii;h, hcmoptysis, with pro
~:c:1;;;.e hli~:~r;f flesh and strcngih. 

Cough Jess paroxysm:i.I. Sputum num
mular in the stage of cavity. 

~~1~;~1~e~~?!.~1l~'i sY1~r8t~1;~· powers of the 
system progressi,•ely undermined. 

Pli!Jsical Signs. 
The cond ition is persistent, but non-pro- Generally progressive, more frequently at 

gres!'live. Usually located near base one or othl'r apex. 
posteriorly. 

CircumscribPd empyem.a with a fistulous connection with the lung 
may simulate hroncbiectasis. There is often in such ca~;es a. clear his
tory of an acute illness with a sudden onset, the symptoms pointing to 
pleura] inAammation; or there is a period of gradually increasing ill
health with thoracic oppression and dyspnea, especially on exertion. 
In either event the patient suddenly expectorates, at irregular intervals, 
large 11uantities of purulent matter. Actinomycosis may also cause 
conditions that simulate bronchiectasis. The diagnosis may be made by 
finding granular particles containing the actinomyces in the sputum. 

Prognosis.-Apart from certain remote dangers (e. _q. abscess, gan
grene), these cases pursue a favorable but exceedingly protracted course. 

Treatment.-'l1he lesion being a permanent one, there is no known 
remedy that will either abridge or influence the cou rse of the affection. 
Agnin, since the cough is protracted and attended witb profuse expec
toration, sedatives and ordinary expectorants arc contraindicated. For 
the fctor, antiseptics are to be employed both topically and internally, 
and a solution of carbolic acid (1-3 per cent.) or tbymol (1 : 1000) is 
to be used by inhalation. Internally. terebene (111. v-x-0.333-0.666) 
in capsules every four hours is valuable; also creasotc in increasing 
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doses (1l)j-O. OG6, increasing by 1l)j each day, till mvj-0.399-are 
taken three times daily) is to be persistently employed. 

Should the above methods prove unavailing, intrathoracic injections 
of disinfectants are often resorted to with gratifying results. 

In instances in which the dilatation ~s situated superficially and is 
not amenable to therapeutic measures, 1t may be freely opened and 
thoroughly drained. 

BRONCHIAL STENOSIS. 
Definition.-Narrowing of the bronchus, due either to constriction 

or to compression. 
Pathology and Etiology.-(a) Stenosis due to Constriction.

This form is most frequently occasioned by the presence of foreign 
bodies; by new growths (polypoid) within the bronchi, or by growths 
without, extending from the lung to the bronchi, and in the case of the 
sma11er bronchi by swelling of the mucosa. 'l1he bronchial walls also 
sometimes become thickened by inflammatory exuda.tes in certain acute 
and ch ronic affections, such as syphilis, tuberculosis, and glanders. 

(b) Stenosis due to Gompression.-Compression of one or more bron
chi may be met with in a variety of enlargements involving the organs 
within the thorax, among which are aneurysm, ech inococcus cyst, solid 
tumors, enlarged glands, mediastinal and pulmonary abscesses, and ex
tensive pleural effusion. 

Symptoms.-'l'be symptoms clo not depend upon tho cause of 
the obstruction, but their extent and character arc in proportion to 

~l~:asi;~e t~fc t!~s~1~~~~~~1~u~::c!;~,~~~,t~~/~~·:: ~iissti~n:~~:kecfD~~ 
accessory muscles of respiration are brought into active play, and sti ll 
the proper filling of the lungs with air is not accomplished. l:ncler 
these circumstances the air in the lungs becomes rarefied, and instead 
of normal expansion everywhere the lower part of the sternum and the 
lower ribs are retracted on inspiration, and expiration is accomplished 
only with difficulty. Obstruction of the primary bronchus on either 
side of the chest would naturally be followed by inspiratory retraction 
of the inferior pa.rt of the chest-wall and iutercostal spaces upon tbe 
affected side. It is to be recollected that the movements of the larynx 
arc slight in bronchial stenosis, while they arc marked in lnryngeal ob
struction. Cough and expectoration are somC'times present, and febrile 
development of moderate severity is often note<l. 

Physical Signs.-Inspectinn shows defective respiratory movement 
upon the side involved. 'rhe local ta.ctile fremitus is diminished or 
absent upon the affected side. owing to the obstruction to the passage 
of the vibrations of the voice to the pulmonary periphery. 'rho per
cussion-note rema.ins unaltered, though less influenced by forced respira
tion, and pnrticularly expi ration, than in health . Pulmonary atclcctasis 
may occur as a. scconda.r.v event, a.nd is shown by dulness on percussion. 
'l'he auscultator,11 signs consist of a. greatly diminished vesicular murmur 
on inspiration, due to the diminished a.mount of air entering the air~ 
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cells during inspiration, and the presence of riles, sibilant and sonor
ous in character, at the scat of obstruction. Obstmction of a small 
bronchuf.l may, however, be present without appreciable physical s igns, 
owing to the fact that the surrounding lung-tissue may take on com
pemmtory emphysema. 

Diagnosis.-'J'Lc nature and site of the affection may be determined 
by au::;cultation, and sibilant and sonorous rates "ill be conspicuous at 
the point of constriction. A clear history, together with a careful in
Ye8tigation of antecedent affections of the thoracic organs IC'acling up 
to the stenosis, arc factors that must furnish the ctiologicnl data in indi
vidual cases after the exclusion of foreign bodies as the poss ible cause. 
Tracheal or laryngeal stenosis may be eliminated by careful l:nyngo
scopic examination. 

Prognosis .-The duration is indefinite, though usually protracted, 
and most cases yield an unfiworable prognosis. In tLose instances, 
however, in which the narrowing is due to foreign bodies the latter 
may rarely be dislodged and fortunately ejected, thus arcrting clanger 
to life. 

Treatment.- The treatment must be addressed to the cause in in
dh·iclual cases. Obviously, the question of the removal of foreign 
bodies from the bronchi falls "ithin the domain of surgery, though the 
administration of an emetic has been followed by complete success in 
certain instances. Obstruction clue to stenosis of a m::tin bronchus 
ma..y be treated by dilatation with bougies, the treatment of course being 
carried out by a. specialist. 

ASTHMA. 
(Bronchial .Asthma.) 

Definition.-A chronic affection, characterized mainly by paroxys
mal dyspnca, due to contraction of the muscles of the smaller bronchi. 
The paroxysmal clyspnca. produced by arterial contraction is also termed 
asthma by many writers. 

P a thology.-rrrue asthma is a neurnpathic disease. In a majority 
of the cases, howeYcr, there is more or less hyperemia of the bronchial 
mucosa, due to pncumogastric or vasomotor functional disturbances, 
anil also a characteristic exudate of mucin. In a smaller number there 
may be no lesions whatsoever, and the condition is a pure neurosis, often 
of rcHex origin. Instances that come to autops.v present the morbid 
changes peculiar to chronic bronchitis, pulmonary emphysema, and ~·ight
Yentricular hypertrophy with di latation. 

Etiology.-Tbcre is present either a constitutional peculiarity or a 
singula.r susceptibili ty of the local muscular fibers to spasmodic con
traction, both of which arc of unknown nature. 'J'he exciting factors 
are very various, but may be grouped under four heads : 

(1) Acute Bronchitis.-It must not be forgotten, however, that a, 
bronchitis may be set up by the paroxysms. Curschma.nn has obsencd 
also a local croupous mHammation of the smaller bronchioles in some 



492 DJ.m.ISES OF 1°/lE RESPIRATOR)' SJ'STE.1( 

of Lis cases, which he describes as broncltiulitift r.rfoliatt.. v, and lf"hich 
seems to have given rise to the seizures in grnvc cases. 

(2) 'The inhalation of numerous an1l widely rnriou~ irritant~. :is 

chemical vapors, smoke, fog, dust, and emanations from plants or cer· 
tain animals. 

(3) Reflex Causes.-The causal connection between chronic inftnm· 
mations, nasal polypi, and other obstructi\·e affections of the nasal 
chambers a.nd asthma. is a subject that is appreciated by the spctialist. 
In the same way, gastric disturbances and, as l lia.\'C observed in a few 
instances, intestinal irrita.tion are pl'oducti\'C of' this complttint. 

(4) Asthma may be secondary to, and most prob>Lbly cxcitc1l by, 
cardiac disease, emphysema,, gout, rheumatism, syphi lis, Bright's di~· 
case. emotional excitement, and irritating lesions in the region of the 
medulla. Possibly, some of the latter affections merely constitute pre
disposing factors . In this connection it is to be pointed ~ut that indi
vidual liability to the disease depends upon the special etiologic factor. 

Predisposing Ca.uses.-lferedity takes first place, and is, when discoY
erable, well marked; it is noted in about 50 per cent. of all cases. The 
complaint is about twice as frequent in male:.; as in females, and, if we 
except hay asthma, it is more prevalent in winter and early spring than 
during the warm season. 

Clinical H istory.-Hyde Salter·s collecti,·e statistics show that 
prodromal symptoms appeared in about one-half the instances (in 111 
out of :226 Ca!Ses). They differ widely, but arc chieHy nervous in a 
great proportion of cases, and appear as irritabi lity of tem 1~cr, either 
depression or unusual buoyancy of spirits, headache, neuralgia, drowsi
ness, a.nd vertigo. Abundant diuresis and digestive disturbances tend 
to appear. 

The attack usually comes on in the night during sleep, and at a 
definite time. It may develop, however, while a.wake or, again, though 
rarely, during the day. The onset may be sudden, but perhaps more 
frequently the patient first experiences a moderate grade of dyspnea 
a.ncl thoracic constriction. This augments with unwonted rapidity, and 
often attains to an inordinate degree, until the patient feels smothered, 
sits up, grasps his knees with his hands, or places the palms upon the 
bed so as to ra.isc the shoulders and thus reinforce the accessory mus· 
cles of respiration. If the attack be severe, he rushes to an open win
dow when able to leave his bed, or sits on a chair and places his arms 
on the back of another chair, so as to fix the shoulders and thus gi,,e 
purchase to the auxiliary muscles of respiration while frantically en
deavoring to maintain the act of breathing. The face is pale, anxiou<>. 
and soon is bedewed with cold perspiration, while the lips, eyelids, and 
finger-tips are livid, owing to defectirn oxygenation of the blood. 'l1he 
temperature becomes subnormal and the pulse feeble and rapid. The 
clinical picture wears an alarming aspect, but in uncomplicated cases 
death never supervenes. 

Physical Signs.-In."!pection shows enlargement of the chest, which in 
the advanced stage becomes barrel-shaped. 'l'he reason for this is the 
presence of an increased amount of air in the thorax with a total inabil
ity to expel it. The respirations a.re dimi11ishe1l in frequency to 12 .or 
10 per minute. The natural rhythm is also greatl,V disturbed, and in-
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spiration is seen to be short and gasping. and followed immediately by 
expiration, whi('h is greatly prolonged. 'J1he cxpansile mo\·cment of the 
chest is very limited, and in itwrrse ratio to the patient's efforts at 
breathing. There is lowering of the diaphragm. Palpation is negative 
in its practical results. Percussion yields a. hyper-resonance; in ad
vancecl cases with associated emphysema semi-t~·mpanitic resonance is 
common. On auscultation the inspiration is found to be short and 
feeble, and the expiration much prolonged an<l accompanied by a low
toned wheezing sound that may a lso be audible to onlookNs. A great 
variety of dry r!tlcs arc heard, chiefly high-pitched, sibi la.nt, and sonor
ous, that arc more marked on expiration than inspiration . rJ1hey also 
change their clrnractcr and situation frequently. At the close of the 
attack moist r!llcs may be heard, and occasionally, when bronchitis 
complicates asthma., the moist rfi.les may be combined throughout the 
paroxysms. 

'J'he d1uation of the attack is Yarious, ranging from a few minutes 
to seYcral hours. though rarely it may endure a week or two, with 
spontaneous rcmi~~ions during the clay (e. 9. when chronic bronchitis 
coexists). Csually it subsides abruptly, with the expectoration of 
rounded gelatinous masses and, later still, of muco-purulent material. 
The former, when floated in water, are found to be composed of the so
callcd Curschmann's spirals (mucous moulds of the sma11cr tubes), and 
the spiral character of these small, ball-like pellets may C\'Cn be detect
able with the naked eye. When examined microscopically their spiral 
structure is evident. Two forms are recognized : (1) Composed of 
muein, arranged spirally; in its meshes may be observed alveolar cells, 
many of which have undergone fatty degeneration. (2) A perfectly 
clear and trans lucent filament that is most probably composed of trans
formed mucin and occupies the center of the coiled spiral of mucin. In 
the early stage of the Mtack Curschmann's spirals (Fig. H) arc invariably 

FJ0.11.-Curschmann'sspirals. 

present in the expectoration, and in many instances Leyden's octahedral 
crystals are also visible. For a time the latter were supposed, though erro
neously, to excite the paroxysms by means of their irritating character. 
Similar crystals are found in the semen, as well as in the blood in cer
tain conditions (e. fl · leukemia). Mii ll er, Fiuk 1 Leyden, and others haYc 
demonstrated extremely large numbers of eosinophile leukocytes in the 
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sputum. Fink an<l Gabritchewski likewise ha"e foun1l a. large excess, 
up to 15 per cent., of eosinophile leukocytes in the blood. Y. Xoorden 
and Swcrchcwski found the same incrrasc, but only at the times of the 
attacks. 

Diagnosis.-A clear history, together with the ph.vl"ical signs and 
a microscopic examination of the sputum, shou ld lead to correct results. 
'l

1
he history alone is ina~lequate. to p~1t the; physician upon the right 

track. Lar!J119eal affectzons, which give rise to spasm of the glottis 
and <lyspnea, are to be eliminated by the alteration of the voice an1l the 
aphonia. which arc usually present, "hi le the characterist ic physical 
s igns of asthma are absent. Again, the dyspnca is inspiratory1 not 
exp irntory as in asthm~~. 

Emphysema ma.y be confounderl with asthma. The presence of recog
ni zed causes, of typical physical s igns, and the paroxysmal clyRpnca in 
asthma arc the chief' points of disti nction from emphysema. The spu
tum should be exam ined microscopically if doubt rema in. 

Course and Prognosis.-In mild cases of asthma there may be but 
one or two nocturnal paroxysms, with entire freedom from cougL and clys
pnea during the following da.y. On the other hand, in severe cases there 
is a repetition of the paroxysms from three to five or six nights. 'Cnder 
these circumstances in the intenals (usually corresponding to the period of 
day) there a.re slight wheezing and some cough . In l ong-standi~g cases 
asiJ1ma leads consta.ntly to the development of chronic bronchitis and 
emphysema, and in such these affections a.re invaria.bly combined. 'l'he 
paroxysmal character of the affection is often partly or wholly lost, the 
patient rarely being entirely free from asthmatic dyspnca, combined with 
cough anJ muco-purulcnt expectoration. The periodicity of the attacks 
varirs greatly; in some it recurs monthly or at even shorter intervals, and 
in others only annually. 

There is rarely any clanger to life, except when the secondary affection 
is emphysema. and its remote conseq uence is dila.tation of the right ven
tricle; but the percentage of cases in which recovery actually takes place 
is comparat ively small, since the affection may reappear long after the 
paroxysm~ have ceased to recur in the usua.l manner. 

Treatment.-'.rlie irnlications for treatment arc-(1) to cut short the 
paroxysms, and (2) to prevent a recurrence of subsequent attacks. 

(1) To bring relief during the paroxysms we should ascertain the <'X
citing cause, and remove it promptly if possible to do so. Jn one of my 
own cases a prolonged paroxysm was cut short by a calomel purge fol
lowed by an enema. An overloaded stomach ra ils for an emetic. an(l 
other causal factors are sometimes removable (r. g. congestion of t~e 
nasal mucosa, dust, animal and vegetable emanations). Tf the ca~~e 1s 
irremovable, the patient should be kept in a large and freely ventilated 
apartment. ;md everything that tends to impede respiration must be re
moved. ~rhe choice of posture as affording the greatest relief ma.y usually 
be left to the patient. 

'11
0 cut shor t the paroxysms: The particular mode of treatment that 

will afford most speedy relief differs widely in different cases. and not 
infrequently the patient, as the result of experience, is aware of the re.m
edics that arc most efficacious for good. As a rule, howc\'Cr, sedative 
antispasmodics, rehixants, and stimulants :ire the classes of medicinal 
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agents from which a careful selection is to be ma.de; and whilst a great 
variety of these ha\'e been employed, I shall content myself by adt!ucing 
here only the most valuable and their mode of administration. In the 
bands of some observers a. few whiffs of chloroform base proved highly 
efficacious, but in my own they have produced only momentary good 
effects; ether is the safer remedy and may be tried in like manner. In 
a certain proportion of the cases from four to six drops of amyl nitrite 
thrown upon cotton-wool or a ha.ndkerchief, and inhaled, bring speedy 
and permn.ncnt relief. Of stimulants, coffee is the best: immediately 

~t°~e t~:ka.~:c~~~n0~i~l~o~~~e ~-~:~:?~~ s~~~~·), ~~1~1 ~~1 ~l~i~ ~'~~~0~rn°~~czcm~! 
may sometimes be arrested. Alcohol when given hot and in sufficiently 
large closes to induce mild intoxication may be foun<l very useful ; and 
by "dding to "hot toddy " a dose of spirits of chloroform an efficient 
combination is the result. 

rrhe inhalation of the fumes of niter-paper 1 often gives quick, tempo
rary, and. less frequently, permanent relief. When employed, the atmo
sphere of the room occupied by the patient must he well filled with the fumes. 

Among depressant antispasmodics are belladonna, hyoscyamus, stra.
monium, and lobelia 1 antl these seem to be of most nilue when used in 
the form of cigarets. l 1he lea,·es of the plant employed arc first steeped 
in a concentrated solution of potassium nitrate or chlora.tc, and a trial 
should be made of different sorts of cigarets or pnstillcs (which arc simi
larly prepared), since all cases are not benefited by the same brand. The 
inhalation of tobacco-smoke is equally beneficial in a limitetl number of 
instances. 

A la.rge num bcr of cases, despite the use of the measures a hove indi
cated, exhibit an obstinate tendency, and for their treatment no remedy 
bears favorab le comparison with morphin, administered bypodermically, 
for potency and permanency of its beneficial effects. It is best given in 
full doses (gr. t-t-0.0216-0.0324), and may be combined with atropin 
or cocain. Strychnin also has its warm advocates (Mays and otl1ers). 
The use of opium, oft repeated, has occasionally led to the establishment 
of the morphin-habit, as in a case that recently came under my obser
vation; hence it must not be used indiscriminately. I ha Ye for a mun
ber of years been in the habit of supplementing the action of the first 
dose of morph in with the following formula: 

J+. Tr. lobeli::e, 3j (-1.0); 
Tr. nitro-glycerini (1 %), mXYj (1.0u); 
Sodii bromid., 3v (20.0): 
Vini ipecac., 3v (20.0): 
Ext. hyoscyami, g1 ""J (0 518), 
Elix. simplicis, q. s. ad 3iv (128.0) -M 

Sig. 3j (4.0) every one or two hours in water. 

I n the protracted cases of old asthmatics, associated with chronic 
bronchitis and emphysema, the above mixture may be also employed, 
thou!(h sodium iodid (gr. v-0.324) should be suhstituted for the bromid, 
and the same dose should be given at intervals of three or four hours. 

1 Nitrr·papcr is prepared by dipping bibulous paper {filter- or blotting·paper) in a 
solutionofsaltpetcr. 
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(2) In order to prevent subsequent attacks: 'l'be history of each case 
should be carefully inquired into during the interrnls, with a. view to as
certaining whether any of the numerous causes (bronchitis, gastrio cli1ior
dcrs, <lust, emanations from plants) arc disco,·erab le; and ifso1 efforts to re
move them should be instituted. A methodical interrogation of the vari
ous organs of the body and their functions must be carried out, and the 
therapeutic or hygienic indications presented by them, if any, must be 
met judiciously . 'l1hc nasal passages should be examined by a specialist, 
and any causal conditions found therein arc to be promptly removed. If 
the affection be it pure neurosis or due to bronchitis, a suitable climate 
may often be found in which the patient will enjoy complete immunity 
from asthma. 'l 1he choice of the locality cannot, however, be determined 
by any known rules. The patient must travel from place to place until 
he finds the cli mate that possesses preventive properties in his particular 
case. 'l'o those who cannot adopt this plan potassium iodill offers the 
best hope of relief, though its use must be long continued (gr. x-xx-
0.6-!8-1.296, three times rlaily). 'l'he systematic use of compressed air 
in the pncum:itic cabinet, and also the inhalation of oxygen, arc worthy 
of trial. The presence of any conditions of ill-health calls for treatment 
directed to their removal. 

There arc also certain means of prophylaxis for impending attacks. 
'..L1hus, if there be premonitory symptoms, the use of such measures as 
strong coffee or the ''hot toddy" above mentioned, Hoffman's anodyne, 
stramonium or belladonna cigarets, the inhalat ion of the fumes of niter
paper or of a few drops of amyl nitrite, or the removal of the sources of 
irritation, may suffice to ward off the attack. 

FIBRINOUS BRONCHITIS. 
(Plastic Bronchitis; Croupous Bnmdtitia.) 

Definition.-A rare a.cute or chronic catarrhal affection of the bron
chial mucosa., attended with the production of fibrinous casts that are ex
pectorated in severe paroxysms of cough arnl <lyspnea. 'l1hesc casts1 

when unfolded, arc found to be solid moulds of the bronchial tubes from 
which they come, being shaped like the branches of a tree, and thus 
proving that a bronchial tube and its subdivisions had been blocked. 
When the moulds arc large or medium-sized they tire hollow, and when 
from the smaller bronchi thev are solid. 

P a thology.-'l'he path;logy is but little understood, but in my own 
studies I have found the composition of these casts to be identical with 
that of croupous exudates met with elsewhere, though more dense, pe:
haps, tha.n the latter. Croupous bronchitis is attended with loss of epi
thelium in the implicated bronchi, as is the case in croupou:-; inflamma
tion wherever it occurs, but the answers to the questions, " W"hy ~hould 
the a ffection be limited to a definite portion of the bronchial tree? .. and 
ti Why does it recur from ti rue to time?" arc obscure inder<l. In fot~l 
cases the lesions of associated or antecedent complaints, such as chronic 
pleurisy, pneumonia, and pulmonary tuberculosis, have been found. 
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Etiology.-Wh.t the irritant is that causes the condition is un
known, though streptococci have been found in the moulds an<l in the 
mucosa. Some of the predisposing causes, however, have been recog
nized, and are-(1) Sex: it being about twice as frequent in males as in 
females. (2) Age: though met with at all periods of life, it is relatively 

:f;~r~~e;~:n~~~~mc~~~~:e~~e~~etos~~i::o:~:~~;:ea(4) ~1i~:~;7;i i~,Jl:~ 
em:es: Pichini has described a group of instances that occurred in in<li
virluals in the same locality. (5) Hereditai·y £11fluence has been trace
able in a few ca.ses. (6) Other affections, as tuberculosis (quite fre
quently), chronic pleurisy, and certain skin-affections, as herpes, im
petigo, and pemphigus, form antecedent and coexistent conclit1ons. 

Symptoms.-(a) The acutcfonn is rare. It begins with rigors and 
fever that are soon followed by urgent dyspnea and severe paroxysms of 
cough, which are usually .attended, soon or hite, by the expulsion of 
fibriuous casts, and sometimes rather profuse hemorrhage. Abundant 
expectoration usually ca.uses amelioration of the severer symptoms. On 
the other hand, urgent dyspnea, oppressiveness, and severe cough, with 
little expectoration, a_re grave symptoms, often leading to fatal asphyxia. 

(b) 'l'he Chronic Form.-'l111e paroxysms recur at irregular intervals 
and are less se,•erc than in the acute form, the interim varying from one 
week to a year or more. In a. case observed by myself the patient has 
experienced a recurrence once annually (on or about ~lay 1st), commen
cing three years ago. Other instances are on recorrl in which the parox
ysms have occurred at regular though much briefer intervals. 1'he cases 
usually manifest ordinary bronchitic symptoms, with or without fever at the 
onset. ~I.1he cough soon becomes troublesome and is paroxysmal in cha
racter. There is expectoration in the form of rounded masses, which, 
when unravelled, ;ne found to be true moulds of the a.tfcctcd tubes tha,t 
exhibit a laminated structure. 'l'he larger casts (which are of the size 
of a goose-quill or even larger) may be hollow, while the smaller ones 
a.re tluite solid. They are of whitish or grayish-white color. When ex
amined micl'oscopically tbey are seen to consist of a fibri11atcd base, a. few 
scattered leukocytes and mucous corpuscles, and, rarely, gland- a.nil bloo<l
cells. Occasionally Leyden's crystals anrl Curschmann's spirals have 
been found. Not infrequently the sputum is blood-stained, and occasion
ally there is profuse hemorrhage. 

Physical Signs.-Owing to the obstruction offered by the casts, there 
is a diminished a.mount of air entering the corresponding part of the lung. 
As a. necessary result the tactile fremitus, local expansion, and respira
tory murmur arc diminished over the affected a.rca. 'l1he note on percus
sion over the uninvolved portions of the lung is clear or hyper-resonant, 
though if the portions of the lung supplied by the "ffected lubes collapse, 
there is dulncss on percussion. Dislodgement of tbe casts is followed by 
a. return of tbe normal respiratory murmur. 

Diagnosis.-From ordinary bronchitis it is to be distinguished by 
the presence of the fibrinous casts, which alone arc sufficient for a positive 
diagnosis. ~I.1he fibrinous moulds met with in diphtlieria. and pseudo-mem
branous croup, with extension into the bronchi, must also be climina.ted. 
The history and course of the latter will, as a rule. suffice to make a 
positive discrimination, but if doubt remain a bacteriological examination 

" 
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of the membranous casts should be made. If the Klcbs-L<ifficr bacilli 
a.re then found, all doubts as to its <liphtheritic nature nre set at rest. 

Prognosis .-Thc progno~is in the acute form is quite ~ra,·c; the 
chronic variety, though pursumg an .excec<lingly long cour:;c thnt ranges 
from fi,•e to fifteen years, rarely termmatcs fatally. 

Treatment.-'11his is lO be conducted on the ~amc principlrs as those 
in simple acute bronchitis. In the acute form an attempt ~houhl be made 
to soften anrl separate the casts by the topical application of steam, by 
inhalation, a,n<l alkaline sprays (e.g. lime-water). Pilocarpin was em
ployed in one instance under my own observat ion with apparent good 
results i it tends to excite free bronchial secretion. Emetics should be 
resorted to without dcl<ty when the signs of cyanosis show themseh1cs. 

In the chronic form nothing can be accomplished by treatment, dur· 
ing tLe inter vals between the acute exacerbations, that will tend to obviate 
a recurrence of the attacks or to mitigate their severity. 

I V. DISEASES OF THE LUNGS. 

CIRCULATORY DISTURBANCES IN THE LUNGS. 

CONGESTION OF THE LUNGS. 

(Hyperemia of lite Lullgs.) 

Definitio n.-The surcharge of the pulmonary vessels with blood. 
Two forms are recognized : (1) Active hyperem ia, a.nd (2) Pnssive by· 
perem1:i. 

P a thology.-The blood.vessels in tllC bronchial mucosa often appear 
intensely injected, a.nil the capillaries in the alveolar walls arc prominent, 
while on section a sca.rlet·colored, frothy liquid flows. The alveolar epi· 
tbelium may become swollen and granular. 

Etiology.-.\ ctive hyperemia is usua.ll:v a symptomatic conclition, 
though rarely it may arise as a distinct primary nffection. ,\ctive con· 
gestion of the lungs exists as an associate<l condition in many pulmonary 
affections, as pneumonia, pleurisy. bronchiti~. an<l tuberculosis. On 
the other harnl, active conge.;;:.tion of the lungR may be Cll!!Cndcrecl as an 
in<lepcn1lcnt :Lffcction by the inhalation of hot air, highly irritative suh· 
sta.nccs, as well as by violent physical cxerciRe, the ingestion of large 
amounts of alcohol, an<l strong mental emotion . Active hyperemia has, 
however, little C'linical significance. 

Symptom s.-'111 ie capacity of the air-cells is diminiRhed; hence the 
oxygenation of the blood is markedly interfered with. '!'his embarra(;.S
ment of the function of respiration is compensated for in par t by acccl
era.tccl breathing. there being a degree of dyRpnea. propor t ionate to the 
extent and intensity of the congestion. There is some cougli, accompanied 
by frothy. blood)' expectoration. 

The physical signs arc bi hiteral, as a rule. and arc generally confined 
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to tl1e bases. Palpa.Lion shows increased tactile frcmitus. The percussion
notc i:?i impaired or, rarely, dull, and it is generally exceedingly diflicult 
to determine the pitch of the note, owing to the fact that both sides arc 
usuallv involved. On the other hand, when the condition is unilateral 
and nOt associated with diseases of the opposite side, the impairment i~ 
readily :q1preciatcd. The vesicular element of the respiratory sounds is 
diminished, and the bronchial element relati\·ely increased (broncho-i1esic
ulr1r brNtlliing). J~ess frequently there is bronchial breathing. 

Diagnosis.-lu the presence of the etiologic factors the sudden 
development of <lyspnea, cough, and a frothy, bloody expectoration. and 
in tho absence of fever and the physical signs before enumerated, the 
<liap:nosis is easy. 

Prognosis.- Actirn hyperemia is frequently followed by collateral 
edema. Its course is brief, and terminates either fatally in a few hours, 
in perfect recovery in a few days, Qr in pneumonia. The condition is 
therefore ominous. 

Treatment.-Prompt measures must be instituted in order to arrest 
the acti\'C Auxion. 'l'he special causal factors must be actively treated, 
so as to dilflinish the quantity of blood in the pulmonary vessels; cir~· 
anfl wet cups over the entire scat of conµ;estion must be tried : and in the 
worst cases vencsection is dcm:rn<led. Following the application of the 
cups, turpentine stupes, sina,pisms, and linseed poultices may be em
ployed. I have obsened excellent results from the use of vcratrum 
viridc combined with saline purgati\'CS. Other cardiac sedatives may also 
be employed, including nitroglycerin in full <loses. 

PASSl\"E HYPERIDlfA. 

Passive, unlike active, hyperemia .is always a second:Lry _condition, and 
is quite common. Two forms arc distinguishable: (a) l\lechanical, and 
(h) llyposlatic. 

(,1) Mechanical Hyperemia (Brown lndumtim1).-Pathology.-Thc 
pulmonary \'Cssels are distended, the luugs as a. "hole enlarged, aud the 
air-cells crepita.te but little, owing in great part to the encroachment upon 
the air-spaces by the dark \'Cnous blood. 'L1he lungs are of a reddish-brown 
color and afford increa~cd re!'istancc to efforts at cutting or tearing. On 
section lhe reddish-brown tint rapidly changes to a vi,·id red, from oxi
<.lation of the hemoglobin ''hen exposed to the atniosphcre. 'J1he process 
commcnce8 a.t the extreme base, extends upward, an(l may finally become 
general. 'J1he interstitial connective tissue is increased, and is often edem
atou~. while the epithelial cells of the alveoli show altered blood-pigment, 
;~::::~lly in the form of hemosidcrin and responding to the usual tests for 

Etiology.-)Icchanical hyperemia results from the obstruction of the 
return of blood to the left heart, and among 8pceinl ca.usative conditions 
are mitml constriction, mitra.l regurgitation, <lilata.tion of the right ven
trick•, :rnd certain cerehral injuries a.nd diseases. It ma.y also be a symp
tom of a.sphyxia., and rnrcly it arises from pres~uro of tumors. 

Symptoms.-'l'he most marked feature is dyspnea. particularly when 
secondary to organic cardiac <liseases with failure of the right \"entriclc. 
Cough is common, and an expectoration of frothy serum or blood (hem op-
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tysis) containing pigmented alveolar epithelial cells, is the most cha
racteristic clinical feature. 

Diagnosis.-With a clear history, in addition to the dyspnca, cough, 
and the characteristic expectoration, the recognition of passive hyper
em ia of the lungs is a simple matter. ~'he prognosis and treatment will 
be considered in connection with the causative affections. 

(b) Hypostatic Hyperernia.-Pathology.-'l'he parts of the lung that 
are affected are dark in color and the vesicles distended with a trarnmdatc 
of blood and scrum. Jn this way the air-cells may become emptied of 
air (splenizalion, 11ypostatic pneumonia), and the resulting condition is 
in most instances to be regarded as a, mi ld grade of lobular pneumoniit. 
This virw is confirmed by the fact tha.t the same etiologic conditions that 
favor the development of hypostatic congestion also favor to an equal 
extent the development of hypostatic pneumonia. 

Etiology.-Feeble cardiac action, as in long-continued fevers, debili
tating chronic affections, and in old persons, combines with a prolonged 
dorsal position of the body (gra.vitat ion thus favoring its development) in 
producing the condition . 'l1bis expl~ins why the condition i.s found us~
ally a.t the bases of the lungs, and 1s most marked posterwrly. It 1s 

common for the same reason in carcinoma, tuberculosis, paralysis, chronic 
rheumatism, typhoid fever, etc. 

Symptoms.-The symptoms are wholly indefinite; indeed, none ma.v 
be present. Priory has pointe<l out that old persons in the incipiency of 
the disease begin to sleep with the mouth open, so as to effect the entrance 
of more air. Commencing cyanosis may indicate the development of h_v
postasis, :tnd a careful physical examina.tion of the Jower lobes of the 
lungs will show increased fremitus, slight dulness, diminished \'esicular 
murmur, and, in the higher grades, bronchial brea.thing, with liquid bub
bling rftles. 

The prognosis is based upon the character of the unrlerlying affection. 
Treatment.-This is an affection in wLich the treatment of causes 

alone will suffice, sa.Ye in in:;tances that arC' secondary to organic heart
a.ffections, in which prompt bleedings arc to be a<lrncatcd . ~'rom a. pint. 
to a qua.rt of blooJ should be taken, arnl I ha\•e seen happy results from 
the employment of this measure in extreme cases. rl'apping the right 
auricle when the bloo<l refuses to flow from an arm vein has also been 
successfully accomplished by competent surgeons. The patient's po~tun• 
must be chanµ:ed from the dorsal to the lateral, and e\'Cll ,·entral, and as 
soon as possible he should be gotten out of bed. 

PULMONARY EDEMA 

( Bdema of lli e Lungs.) 

Definition.-An effusion of serous fluid into the air-vesicles an<l in
terstitial lung-tissue. Pulmonary edema is scarcely to be regarded as .an 
independent affection, but as a. secondary condition, being in moist m
stances as~fJciated with pulmonary congestion. 

Pathology.-lt consists of a tmmmchttion of serum into the alveolar 
walls. interstitial connective ti~sue, and air-cells. and rarely the process is 
limited to the interstitial tissue. 'fwo forms may, for the sake of con
venience, be recognized: 
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(a) Collateral Edema (h~flaminatory Edema).-This is usually local in 
character, circuruscribing an area of the lung that is affected by pneu
monia, abscess, or pulmonary infarction, and is the result of a mild in
flammatory process affecting the vessel-walls. When the c·ondition follows 
hypostatic congestion the terms "bypostatic edema" and "splenization " 
h"'·c been appl ictl. 

(b) General Pulmonary Edema.-If congestion be not associ.ted, the 
portions of the lungs involved by this type look pale; when pulmonary 
congestion or pigmentation of the tissue is present, the lung appears 
da.rkcr than the normal and the serum is blood-tinged. '11hc weight of 
the lung-tissue, owing to the more or less airless condition of the al vcoli, 
is increased, and yet, though heavier than the normal lung, the affected 
tissue does not sink in water. '11

0 the feel it is boggy, and pits on pres
sure, while on section a serous or sero-sanguinolent (if congestion be pres-

~;0t/n fl~~~ o:u1t';us1~~~~~c fjf~~~;' i:n~~~01~~-:c!~e~\~;:~:::.1\7end ~~:s~:' ~I:;;: 
of the lungs, though it may become general, an<l as a rule the surface of 
the pleura is moist; hyclrothora.x may be present. 

1'he mode of production of pulmonary edema is not definitely known . 
Increased fluidity of the blood on the one hand, and increased tension in 
the pulmonary ve~scls on the other, seem to be influential factors in many 
cases. The heightened blood-pressure may be in great ptu·t due to a fail
ure of cardiac power, and particularly to failure of the left ventricle 
(Welch). When weakness of the left is out of proportion to the weak
ness of the right ventricle, we are apt to have the tension in the pulmo
nary capillaries greatly increased, at le3St until transudation of serum is 
induced. Edema also occurs as a result of weakness of tLe right ven
tricle alone, possibly in consequence of the resulting stagnation of the 
pulmonttry circulation. Obstruction to the outflow, such as occurs in 
weakening of the left ventricle, or even obstruction in the aorta, leads to 
heightened tension and, secondarily, to pamlysis of the right ventricle. 
The third and most important factor entering into the production of pul
monary edema. is the increased permeability of the vascular walls, due to 
morbid changes that are the result of impairment of their nutrition. This 
usually arises in connection with toxic aml infectious diseases, when the 
blood also exhibits more or less change, as in cachcctic states, uremia, gen
eral septicemia, or some of the infectious diseases. Local edema also 
occur8 in the neighborhood of inflammator.v foci, as in pneumonia. 

Etiology.-Pulmonary edema is secondary to pneumonia and acute 
and chronic affections, but not with any degree of constancy: nor is it 
especially liable to be associated with congestion or with low grades of 
inflammation of the lungs. Among the diseases of which it forms a ter
minal condition are-valvular affections of the heart, fatal forms of anC'min, 
acute and chronic Bright's disease, cerebral lesions (hemorrhage, trauma
tism), an<l acute infectious fevers with failure of cardiac power. 

Symptoms.-Tn edema of tbe lungs the air-space is lessenctl in di
rect proportion to the amount of serum occupying the aJveoli; hence 
dyspnea. is always present and is often a conspicuous symptom. 'l1hcre 
are cough and bronchorrhea.. ~l1he sputum is usually a.bundant and frothy, 
an1l is expectorated with difficulty. At times, ancl espccinll,Y in the a~ute 
forms, it is tenacious and may give rise to alarming laryngeal obstruct10n. 
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It is blood-stained if congestion be combine<l. The condition docs not 
give rise to clcva.tion of temperature, except in the inflammatory type, in 
which fever is . constantly present. The pulse 1s accelerated au<l feeble, 
and cyanosis, particularly in cases of colla.teral edema, usually appears. 
The extremities are cool and often livid. 

Physical Signs.- Thc reasons adduced to explain the dyspnea likewise 
render intelligible the physical signs encountered. There is <lulncss, though 
rarely complete, over the areas involved; the vesicular murmur is feeiJlc 
or tLbsent, or there may be broncho-vesicular breathi ng. 8incc the bron
chioles contain scrnm1 small rftles, having a liquid cha.meter, arc audible 
with inspiration and a.t the beginn ing of tho expiration over the scat of 
the edema. Vocal resonance and tacti le frcm itus may be present. 

The diagnosis, with a clear history, is based upon the incomplete 
dulness that is usuaJly bila.teral and most marked a,t the bases, upon the 
bubbling ra.Ies heard over the corresponding area, and upon the absence 
of any febrile movement, except the latter be due to some underlying 
affection . Hydrotlwra:r; bears some points of resemblance to edema of the 
lungs. but in this condition the upper level of dulness is movable in con
sequence of change of position of the patient, as is not the case in edema. 
of the lungs. On the other hand, in the latter affection moist rates are 
present, while they arc absent in hy<lrothorax . B1·onc!to-p1teumonia may 
be mistaken for pulmonary edema, though it bas a different mode of onset. 
It is also accompanied by fever, glairy, tenacious expectoration, and more 
shttrply-localized areas of dulness then appear in edema. 

The prognosis is governed by the pre-existing cond ition to which 
the edema is due. Thus, if scconda.ry to a general dropsy due to renal 
or cardiac disease, it often destroys life with g reat rapidity. Inflammatory 
edema, follow ing lobar pneumonia, is also gra.ve in the extreme. 

Treatme nt.-Thc treatment does not differ materially from that of 
the associated or causal affections. The conditions on which a pulmonary 
edema depends must, however, be sedulously treated, antl the limitation 
of the transudation and the direct removal of the serous effusion from the 
Jungs is of great importance. We should not fail to frequently change 
the position of the patient's body, so as to prevent the gravitation of bl00d 
to the dependent portions of the lungs. I have witnessed exce11cnt results 
from the use of dry cups placed over the thorax, particularly over its 
posterior and lateral aspects, and renewed at intervals of six to eight 
hours. The mnnbcr applied should ra.nge from one and a half dozen to 
thr('C dozen. In aggra.vatetl forms that develop quickly prompt venesec
tion is imperatively clema.mled. This is a measure which, if resorted to 
at the proper moment, will often rescue the patient from imminent clanger. 
Tbc condition of the heart a.nd kidneys must be carefully investigate1l, and 
any indications presented by them for treatment must not go unheeded. 

HEMOPTYSIS. 

(B1011clw-pulmonary llemorrltage.) 

Definition.-An expectoration of blood. Its source may be the 
bronchial mucous membrane (usually the small bronchi), a,n(l less fre
quently it comes from eroded vessels in lung-cavities or their wa.lls; 
rarely from the larynx, trachea, and larger bronchi . When from the 
bronchial tubes the term bronc!torrhagia should be applied. The source 
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of the hemorrhage, howe\·er, is not always easi ly demonstrable, even when 
it has resulted fatally and the lungs are minutely examined. 

Pathology.-'l'hc lesions are often microscopic, and.consist for the 
most p<fft of rupwre<l ca~illary blood-vessels, though larger veFsels may also 
become the scat of eroswn or rupture. After death the bronchial mucosa 
is sometimes found to be swollen, bleeds easi ly, and is of a dark-rc<l color 
- soon becoming decidc<lly pale. The lung-tissue proper ma.y look paler 
tlian in the sound lung. Wh en hcmoptysis occurs in advanced pulmo
na.ry tuberculosis the lung-cav ity nrn.y contain a ruptun·d ancury!"m, or 
mere ulceration of an exposed vessel may be observed. I ha.\'C witnessed 
small , dark-red, dense masses in the air-sacs scnttered throughout the lung 

· whence came the he 1~1 o rrhage. Doubtless these are blood-coagula, which 
result from the clottmg of the blood after the latter has been carried into 
the alveoli. Various associated lesions m:iy be obser ved. 

Etiology.-(1) Pulmonary Affections.-(a) Pulmonal'y congestion 
from wba.tever source nrny result in hemoptysis, though the a.mount of 
blood lost under these circum~tances is usually small. There arc many 
causes that excite congestion of the lungs, some of which reside in ad
jacent or~ans, it being common in organic disease of the heart, and par
ticularly m disease of the mitral segments. ~l1hat form of pulmonary 
congestion which is associated with other affections of the lungs, as well 
M primary active congestion due to inhalation of hot air, irritating 
substance~, a~d violent physical exercise, may also result in hemor
rhage. (b) H emorrlia.gie infarction may lead to slight hemorrhage (vide 
Pulmonary Embolism). (c) Croupous P neumonia.-In this disease 
hemorrhage is caused by the rupture of the capillaries, and the blood, 
when expectorated, has undergone a change, becoming rusty-colored . 
(d} Pulmonary Tubac1dosis.-Tbis is pre-eminently the most common 
cause. H emorrhage may take place early when it origi nates from a. 
slrnrply-lirnitccl and minute tuberculous focus, and it may also be itttr ib
utable to congestion. U ndoub tedly its exact source is the mucosa. of 
the small bronchi; later it is the direct consequence of the ulceration of 
an artery or of the rupture of an aneurysmal sac that has its seat in a 
branch of the pulmonary artery. After the tuberculous ca~·itics have 
healed or while quie~cent, calcareous masses are, from time, to time, expec
torated, togetl1er with more m· less blood. (e) 'Clcers of ilte Larynx, 
Tracltea, or Bronclli.-Harely ulcers in adjacent structures erode the 
larger branches of the pulmonary artery and cause copious and speedi ly 
fatal hemorrhages. Osler observed a fatal hemorrhage in a case of c:hronic 
bronchitis with emphysema. (/) Fibrinous broncltilis induces hemop
ty~is by rupturing the ca.pi11aries in the bronchial mucosa at the time of 
sepamtion of the bronchial casts. ( g) Carfinoma of tlte lung produces 
frequent expectoration of blood . (It) Gan,ql'ene q{ the lung. 

(~) Diseases of Other Organs than the Lung.-(a) .Affections of the 
lieart act as a. cause, ancl especially advanced mitr~ l disease when it is due 
to pulmonary congestion . It not infrequently develops during the stage 
of adeq uate compensation. In a prcpon<lerating proportion of tbc latter 
!n~tances tl1c hemorrhage is slight, but it may be profuse ::rnd recur at 
intcrrnls for many years. (b) A11e1trysm of the branches of the p1tlmo
nrrry artery and of the arch of the aorta (usually with rupture of its con.ts) 
is a. rare cause of hcmoptysis. 
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(3) Certain diseases, such as purpura luemorrlwgica, scurvy, anemia, 
hemophilia, and malignant forms of certain acute i1~fectious diseases 
(e. g. yellow fever), cause hemoptysis. In this class of cases the hemor
rhages arc due either to a. diseased condition of the vessel-walls or to 
bloo1l-cha.nges. 

(-1) Vicarious hemoptysis is not uncommon during menstruation or 
when amenorrhea. is present. Unless occurring at the time of the regular 
menses it is not to be regarded licrhtly, and is of the same significance as 
when taking place in the male. I cannot agree with those authors who 
contend that hemorrhage from the lungs in women is without the same 
dire significance as in the opposite sex. 

(5) Arthritic (Gouty) Endarteritis.-According to Sir Andrew Clarke 
and others, this is a common cause of recurring hemorrhages in aged per
sons (over fifty years). 

S ymptoms.-Ilemoptysis is so commonly a symptom of that most 
~requent an<l dread disease, phthisis, as to raise suspicions of the latter 
Ill the minds of the patient and physician as soon as it occurs. It is ap
propriate, therefore, to note, first, the features of hemoptysis when depend
ent upon pulmonary tuberculosis, and then to point out its clinical 
peculiarities when due to other conditions. 

In incipient pulmoury tuberculosis hemoptysis develops suddenly as a 
rule, a. wa.rm, saline taste, lasting but a. few moments, generally preced
ing tbe expector:ition of blood. The blood is coughed up, and the 
bleeding may last only a few minutes or may continue for days, the 
sputum being a.pt to remain blood-stained for a longer interval. The 
immediate effect of the hemorrhage, however slight, is to alarm the 
patient, inducing, besides mental agitation, cardiac p<tlpitation ancl other 
nervous concomitants. A small hemorrhage is not attended with any 
other results, but large ones give rise to the symptoms of shock, corn
binod with those of symptomatic anemia. When the hemorrhage is large1 
blood to the amount of a mouthful may be ejected with ench cough, and 
in these instances the effect of the profuse bleeding is evidenced by such 
symptoms as vcrtigo1 syncope, cold extremities, excessive pallor, perspi
ration, and a rapid, small, feeble pulse. This is followed, if the attack 
floes not prove speedily fatal, by considerable restlessness, and later not 
infrequently by mild delirium and more or less fc\•er. 

In comparatively rare instances the same patient has a single hemor
rhage; more freque~tly he has several at shorter or longer intervals. 
Large or small bleeclrngs may precede by weeks, months. or even years 
any rational symptoms or physical signs of pulmonary tuberculosis. In 
such instances latent foci of disease may be assumed to have pre-existed. 

In quantity the hemorrhage varies greatly: there may be less than 
one ounce ejected or it may amount to a pint or more before the bleeding 
ceases. In advanced cases in which cavities have formed large vessels 
may become eroded, fo11owcd by copious and dangerous hemorrhage. 
FtLtal hemorrhage may take place into a cavity without the occurrence of 
hemoptysis, as in a case dissected by Osler at the Phi ladelphia Hospital. 
'!'be distinctive characters of the blood discharged a.re ma.inly as follows : 
bright color, very frothy (being mixed with •ir), am! not clotted. A rare 
exception to the rule may be noted in tho case of hemorrhage proceeding 
from a large cavity, the bloocl pouring forth in a free, dark stream. 
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Pltgsical S(qns.-Tbese are, for the most part, negative~ Quite com
monly moist bronchial rates a.re audible on auscultation ; palpation and 
percussion should not be practised during nor immedia.tcly after the 
hemoptysis. 

Hemoptysis not Due to Pulmonary Tuberculosis.-(a) In a.ffections of 
the mitral and aortic iialves, especially in mitral stenosis, hemorrhage 
from the bronchi is not uncommon, and the way in which these lesions 
lead to pulmonary congestion is explainetl in the discussion of Organic 
Affections of the H eart. During the progress of these cases, hemorrhages 
often occur at considerable intervals; they may either be slight, lasting 
only a few minutes, or quite free, extending over pcriod:s of a few days 
0 1· a week. 

(b) As a rule, in the beginning small hemorrhages occur for several 
weeks from pressure of an aneurysmal dilatation upon the bl'onchial mu
cosa., or there may Le weeping of blood through the exposed layers of 
fibrin composing the walls of the sac. The bleeding point can be dis
covered witb the laryngscope, when an aneurysm of the innominate or of 
the aorta impinges upon the trachea. A large an<l often quickly fatal 
bernorrhagc occurs from rupture into the respiratory tract. 

(r) "Arthritic hemoptysis" is undoubtedly associated with gouty, 
degenerative changes in the terminal blood-vessels of the lung, though 
no coarse pulmonary lesions are induced by the recurring hemorrhages. 
Though the hemorrhages may occur at inten·als for years, as a. rule they 
finally become arrestedi and only rarely lead to a fatal issue. I have 
never observed this form of hemoptysis occurring independently of chronic 
bronchitis. In emphysema and chronic bronchitis small hemorrhages 
may occur, and occasionally coagula. in the form of casts are formed in 
the bronchi and afterward ejected . It is probable that the source of the 
large bleedings that occur under these circumstances is an ulcer in the 
bronchial mucosa. 

(cl) The hemoptysis that is connected with the menstrual .fimction is 
of frequent occurrence. I saw recently a patient in whom free bleeding 
bas occurred at intervals of four weeks for a couple of years, with an 
absence of the menses during the same period of time. In another in
stance, a patient of Dr. Byers, recurring hemorrhages of the lungs took 
place instead of the regular menstrual discha.rge for three successive 
months, and a. comparatively rapid form of phthisis was developed. This 
class of cases must be regarded as grave. 

(t'} 'rhe preceding group is to be distinguished from those cases in 
which trivial broncMal hemorrhages sometimes occur and in delicate, hys
terical females. Though these bleedings arc accompanied by cough, it is 
not uncommon to find, upon careful examination, that the blood comes 
from the upper air-passages. 

(.f) llemoptysis may result from severe injm·ies inflicted upon the 
thorox, and last for days together. 

(.q) A person may have a single or many recurring attacks of hernop
tysis without assignable cause, if we except severe muscular strain or in
tense rncn~al excitement. Although pulmonary tuberculosis does not 
supervene m instances of this sort, yet not a few may be excited by a 
permanently limited tuberculous focus which ma.y be indeterminable by 
the usual metho<ls of examination. I have more than once seen a cure 
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result from <1.n active course of treatment with crcasotc and a.ppropriate 
hygienic measures. In well-marked instances of the kind a. complete 
arrest of the troubl e resulted from a change of climate. 

Differential Diagnosis.-A reliable diagnosis necessitates the cer
tain exclusion of hemorrhage from the higher ai 1~passagcs, pharynx, 
esophagus, and stomach. In epistaxis the blood may directly enter the 
na~o-pha.rynx, exciting cough and being discharged as in hemopty~is. A 
careful examination of the nasal chambers should be made, however, in 
cases in which the symptoms are suggestive of epistax is. Bleeding may 
take place from the gums, from chinks in the pharynx, or from varicose 
veins. If the seat of the bleeding be the pharynx, the hemorrhage is 
not free, the blood being com mingled with a preponderating proportion 
of mucus; if from the g ums, it may be more cop10us (as in ptyalism or 
scurvy). and the hemorrhage thPn simulates that of pulmonary bemoptysis. 
An inspection of the mouth will disclose whether or not the gums are the 
source of the hemorrhage. 

The distinctive points between hemoptysis and hemateme is will be 
found in the discussion of the latter affection . 

Prognosis.-1'he gravest apprehensions are constantly entertained by 
sufferers from hemoptysis, but immediately fatal results are of rare occur
rence; and of this fact the patient should be repeatedly assured by the 
attending physician. Jn case, however, the ex istence of thoracic aueur
ysm is definitely known, the consequences of hemoptysis are certainly 
fatal. Wi th reference to the effect of hemoptysis upon tuberculous pulmo
na.ry disease opinions differ widely; I au1 of the belief, however, that prior 
to the existence of cavities it exerts a favorable rather than an unfrwor
able influence upon the course of the disease. On the other hand1 in 
cases in which cavities exist at the time of the occurrence of hemoptys is 
an opposite effect is observed. 'l 1be fact that hemoptysis often precedes 
by prolonged inter vals of time the dtH•elopment of pulmonary les ions is 
no argument in favor of Niemeyer's view, that phthisis is caused by hem
optysis. 'l1here can be no doubt, however, that some blood finds its way 
in to the bronchi below the point of bleeding and into the a.ir-cells, setting 
up in the latter places irritation and even lobular inflammation. 111 
this way hemonLagcs may aid in rendering tltc tissues more susceptible 
to tuberculous infect~on. In cases of profuse hemorrhage, due to aneur
ysm or to the erosion of large branches of the pulmonary artery in 
phtbisical cavities, death may be suddenly induced, and is caused largely 
by inundation of the lung and the consequent impossibili ty of respiration. 

of ;{!e~!:~f:i·~:~~~~~ (~) ~11~~i~~·~~g~h~ '~assc;~~:rb~:a1\~, ~1~cl ci~g~f~~~~ 
changes, obv10usly the treatment of in<livi<lual cases must be modified 
according to the character of the causal condition. 

In many instances of ltemoptysis due to congestion of the broneliial 
mucosa. the hen:orrhagcs are, comparatively speaking, slight; hence, 
apart from kecpmg the patient at absolute rest, little treatment is re
quired. If not excessive, they are often salutary in their effect. If 
free, the physician's aim should be to decrease the power of the heart's 
contraction, a.ncl to accomplish this end the patient should be placed in 
heel, ancl not allowed to change his position or to speak above a whisper. 
The diet should be light. nutritious, and non-stimulating, a.11 hot drinks 
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and alcoholics being probibitetl. Among cardiac sedatives to be em
ployed with a view to reducing the rapidity of the heart's action and low
ering the blood-pressure, if the patient be neither feeble nor anemic, the 
ice-bag to the prccordia is most valmible; if the pulse be full and strong, 
we may use aconite a.ncl other arterial sedatives. Arthur Foxwell 1 recom
mends venesection in cases in which venous c:on,qestion is present, and also 
lays stress upon measures that confine the blood to the systemic circula
tion-i. e. nutritious food, large doses of the nitrites, hot foot-baths, 
leeches to the anus, and ligatures applied to the thighs and arms. 1J1he 
pulmonary capillaries may also be effectually depleted by the use of 
salines, which should be given in full doses. In my own experience dry 
cupping over the chest has been of the greatest service in cases dependent 
upon pulmonary congestion. Eating ice and partakin~ freely of iced 
dnnks are also useful measures. If the attack tends to become prolonged 
and exhausting, we may increase the coagulability of the blood by the 
use of such remedies as gallic acid, acetate of lead, or calcium chlorid. 
Ilemoptysis is usually accompanied by cough, that constantly disturbs 
the vascular serenity and excites fresh bleeding. For this symptom 
opium, and in the worst cases morphin bypoclermically, should be freely 
administered. 

When hemoptysis is associated with organic disease of the /watt, the 
main indication is to strengthen that organ by bodily rest and quiet anrl 
by the use of cardiac tonics, especially digitalis. I have had under ob
servation and treatment for several years a young physician who has been 
suffering from frequent, marked hemoptysis, due to mitral regurgitation, 
and in whose case the bleedings are readily controlled by the free use of 
digitalis. 

When in thoracic aneurysrn or advanced pulmonary tuberculosi.'j the 
blood is ejected in mouthfuls, we may safely infer that erosion of <L ves
sel or rupture of the aneurysm has taken place. Herc the object is to 
bring about the formation of a thrombus that will arrest the hemorrhage. 
Perfect quiet in the horizontal position tends to a1lay the vascular excite
ment, and the induction of fainting by venesection is a measure worthy 
of •~ trial, though efforts a.t treatment are unpromising. Opium is contra
indicated in the latter class of cases, owing to the fact that if cough be 
checked inundMion of the bronchial system with the blood (the chief 

danp:rl1rii~~t~~c!:'~0/~~moptysis treatment should not cease with cessa
tion of the hemorrhage. A tendency to recurrence is manifested in many 
cases, and hence measures calculated to avoid this event must be brought 
into play. The patient should not be allowed to indulge in a stimulating 
diet; he should eschew tobacco and alcoholic stimulants, and avoid all 
physical and mental strain. E\·ery source of bronchial irritation should 
be carefully avoided, and attacks of bronchitis, however mild, should re
ceive the most careful attention. Moderate exercise is srrviceable, as 
well as a liberal amount of nutritious food. 

1 British Medical Journal, 1894, p. 194. 
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PNEUMORRHAGIA. 

(Pulmo1wry Apoplexy.) 

Definition.-An escape of blood into the air-cells and interstitial 
tissue, with or without laceration of the pulmonary pareochyma. 

P athology.-lt may be, though rarely, (a) diffuse, when tl1e lung
tissue is Ja.ceratcd, as in cerebra.I apoplexy; or it ma.y be (b) circum
scribed, as when the blood is effused into the air-cells and the interstitial 
tissue, with rupture of the pa.rcnchyma. 'l1he latter form will be comid
ercd in the discussion of Pulmonary Infarction. 

Etiology.-Diffuse pitlmonai·y apoplexy is caused by the rupture 
of a thoracic aneurysm that has become adherent to the surface of the 
lung. Its most common ca.use is trauma.tism, especially penetrating 
wounds of the lung, but adult life and the male sex a.re to be regarded as 
predisposing factors. ~I.1hc lung-tissue is sometimes the scat of diffuse 
hemorrhagic infiltration in septico-pycmia and cerebra.I disease. 

Symptoms.-1'hese are ill-defined. Profuse hemoptysis, urgent 
dyspnea, and cya.nosis, followed by increasing evidences of collapse, 
together with a clear history, should raise suspicions of the existence 
of diffuse pneumorrhagia.. 

The physical signs are indicative of extensive consolidation arising 
suddenly, and not of the nature of the lesion. 

'.rhe prognosis is practically hopeless, and abscess or gangrene may 
result if these cases recover from the immediate effects of the hemorrhage. 

Treatment.-Absolute rest of the body in the horizontal position is 
the one measure that offers a slight prospect of alleviation, for thus the 
formation of a clot, followed by arrest of the hemorrhage, is encouraged. 
It is unwise to use opium to allay the cough, since the action involved 
assists in ejecting the extravasated blood, wh ich wi ll , in consequence of 
gravitation and the effect of respiration, submerge speedily so much of 
the lung-tissue as to hasten the fa.ta.I termination. Ergot is not to be 
given hypodermically, since it raises the blood-pressure in the lesser cir
culation, but the interna1 and external use of cold has been highly recom
mended. With the onset of collapse cardiac stimulants become absolutely 
necessary, though many cases n.re so rapidly progressive as to re~ch a 
moribund sta.tc before remedial agents can be applied by the physician. 

PULMONARY EMBOLISM. 

(Henwrrlwgic Infarction; Embolis11i of tlte Lungs.) 

P athology.-Embolic infarctions arc firm, airless. brown or black, 
wc<lge·shapecl masses, with their bases usually at the pleura, which soon 
becomes lustreless ancl covered with a delicate la.yer of fibrin. '.l.1he in
farctions may be single or multiple. and sometimes occupy the greater 
portion of the lobe; in the majority of cases, however, their size equals 
that of n. walnut. l'heir most frequent seat is at the back of the 
lower lobe. '11110 microscope shows the presence of leukocytes and red 
blood-corpuscles in the air-cells and in the alveolar septa. Collateral 
congestion and edema. are frequent concomitants, a.nd, less frequently, 
pneumonic consolidation appears. 
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Etiology.-The condition is produced by the blocking of the pulmo
nary arteries by an embolus or thrombus. When the circulation in the 
pulmonary capillaries is feeble, hemorrhagic infarction may be the result 
of stasis, and this is probably the most frequent form . It is met with in 
connection with diseases of the lungs, and a.Isa with mitral stenosis or re
gurgitation . The plug that occludes the blood-vessel may be composed 
of leukocytes, as in leukocythemia, and the chief sources of the matter 
that enters into the emboli are the thrombi in the right side of the heart 
ancl in the systemic veins. Infectious embol i, resulting in abscess, will 
be considered in connection with Abscess of the Lungs. Occlusion of a. 
bra.nch of the pulmonary artery cuts off completely the circulation to the 
territory supplied by that branch, and hemorrhagic infarction occurs as a 
result, just as elsewhere. 

Sympto m s.-Not all infarctions give rise to symptoms; on the con
trary, occlusion of a main branch of the pulmonary a.rtcry usually ter
minates life speedily. 'l1he latter accident occurs not infrequently in con
nection with organic disease of the heart. and if death be not the imme
diate result or if a smaller branch be occluded, the most alarming symp
toms ensue, such as syncope, urgent dyspnea, and convulsions with un
consciousness. i:rhe first and most distressing symptom is dyspnea, which 
is attended by frantic efforts at breathing and by great mental anxiety. 
Occasionally hemoptysis is an early symptom, and of primar.v significance 
if it occur in a patient suffering from mitral disease. If, together 
with these symptoms, loss of consciousness with convulsions occurs, the 
diagnosis becomes wellnigh complete. Cough usually supervenes, accom
panied by the expectoration of dark, gelatinous, mucoid masses. Large 
lymph-cells t:ontaining blood-corpuscles are found in the sputum, these 
giant-cells being most commonly seen in instances of organic cardiac afl"ec
tions. They are supposed to transform the blood-corpuscles into pigment
matter. 

The physical signs lilay either be negative-as, for example, when the 
infarctions are small or deeply located-or they may give information as 
to the seat and extent of tlie affected part. When present they are the 
symptoms of sharply-localized consolidation (increased frcmitus, reso1.1ance, 
percussion-dulness, moist r!Lles, and bronchial breathing), and it 1s not 
improbable that in many cases the physical signs are due, in great part, 
to associated conditions, such as bronchitis, edema, or collateral consoli
dation. The appearance of the friction-sound in the course of suspected 
cases is a. great aid in diagnosis. 'I1he heart's action becomes enfeebled, 
the pulse is small and frequent, and the surface of the body is cool and 
frequently bedewecl with cold sweat. Fever may either be present at the 
onset or absent throughout. The signs of embolic abscesses in the lungs 
will be elsewhere detailed (vide Pulmonary Abscess). 

D iagnosis.-To establish the diagnosis of pulmonary embolism there 
must be a. clear history of some etiologic condition, and the sudden appear
a.nce of such symptoms as dyspnea., cough, bloody expectoration (in par
ticular), chest·pa. in, loss of consciousness, anrl convulsions, corroborated 
by the physic:tl signs of a sharply-defined spot or spots of consolitlation. 

Prognosis .-11he prognosis differs with the character of the primary 
condition . On the whole, it is exceedingly grave. though the a.bsorption 
of an embolism, followed by the disappearance of the urgent symptoms, 
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is not impossible. In case <leatb does not occur soon, infarcts may give 
rise to abscess or gangrene, the result either of the presence of bacteria 
in an original cmbolus or of their entrance through the air-passages. In 
other cases an infarct may undergo fibroid change and contraction, and 
may ernn calcify. 

Treatment.-Beyond procuring absolute rest of the body anrl a re
lief from tile distres~ing symptoms, the treatment should be aimed at the 
affections on which this form of embolism depends. Dyspnca and pain 
ma.y require tho hypoder mic use of atropin and morphin, preferably in 
combination . 

CHRONIC INTERSTITIAL PNEUMONIA. 
(.F'ibroicl Induralion; Cil'dwsis of lite Lung.) 

D efinit ion.-A chronic inflammation of the lungs, chara.ctcrizea 
by the formation of fibrnus or connective tissue. It may occur as a. 
primary or as a. secondary affection. 
Pathology.~Two leading . forms of cirrhosis of the lung may be 

recognized: (a) Loea_l, and (b) Dijfitse, though these do not demand sep
arate description. It is :i unilateral affection, anll the lung of the si<le 
involved is much shrunken, its dimensions in some cases being incred
ibly small. I ha.ve seen one instance in which the organ measured four 
inches in its longest a.n<l less than three in its shortest diameter. It lies 
tight ly against the spine, and bas frequently been overlooked, the heart 
occupying the affected side, being drawn in that direction during the 
progress of the disease. The heart is enlarged, chiefly <luc to hyper
trophy of the right ventricle, and the pulmonary artery is the scat of 
atheroma.tOUS change. rJ1he other lung is overdistemJecJ (compt'U8lli01'J/ 
empl1.1l~ema), an<l may encroach upon the mediastinum. Intrapleural ant.I 
pleuro-perica.nlial a.dhesions may be exceedingly firm and thick on the one 
hand, and only moderately so on the other. though rarely the pleurre arc 
intact. The cut surface of the affected lung is hard, dry, airless, shiny, 
an<l usually light-gray in color (rarely1 reddish-yellow). and the lunµ:
tis:-;ue cuts with great resistance. 'L'he mouths of the blood-vcs!-lcls and 
lironl.'hi, which arc often greatly dilated (bronchiectatic), may be ohserrc!l 
gaping in the cut section . Cavities ma.y be wholly or in part due to the 
!:iupcra<ltlition of a tuberculous process. though evC'n when the affection 
i:-; non-tuberculous they may be r1uite numerous. Phthi~ical cavities ma~7 

often be discriminated by their usual situation at the extreme apex. The 
lung that is unaffected by the fibroid proce~s is also quite often the scat 
of tuberculous change. 

Etiology.-The disease is almost invariably seco11cla.ry 1 awl very 
generally accompanies prolonged inflammatory and chiefly local chanµ:es 
in the lungs. It may also follow acute inflammatory proec~~cs: Ex
amples of locjl,.lized interstitial pneumonia. are seen in connection with pul
mona.ry tuberculosis, emphysema, syphilis, hydatids, and fibroid inllura.
tion seconda.ry to thickening of the pleura. 

Diffuse interstitial pneumonia. has a variety of causes: (a) Jt may fol
low acute lobar pne11monia in cases in which resolution is dcla.yecl, anll 
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here the fibrinous exudate filling the air-ceJls becomes organized into 
connective tissue. Fibrous tissue is also substituted for the alveolar walls. 
The condition is exceedingly rare, and no instance of the sort has fallen 
under mv own observation. 

(b) Pneumonia, appearing as a complication in influenza, is very liable 
to produce chronic interstitial pneumonia . 

(e) The disem:e may also result from atelectasis due to compression, :1s 
by aneurysms or neoplasms. 

(cl) It most frec1uently1 however, follows broncho-pneum.onia in either 
its a.cute or subacute form (Charcot). The process starts Ill the bronchi 
and extends to the surrounding lung-tissue, till finally an entire lobe, or 
even an entire lung, m:ty become involved. Tuberculous broncho·pneu
monia a lso leads to the production of new fibrous tissue, but here the pro
cess is a. conservative one (vide Pulmonary 'fuberculosis), and hence is 
not to be classed with chronic interstitial pneumonia. 

(e) The initial lesions may be located in the pleura, and the lung be
come iuvoh·cd as a sequel1 and tlie chief lesions ma.y be located in the 
ndhcrent pleural membrane. with bands of connective tissue extending 
into the lung. 'The bronchi are inflamed and sometimes dilated. 

Chronic interstitial pnC>umonia. may, howe\·er, exist without implication 
of the pleura, and in Yiew of this fact the primacy of pleural thickenings 
cannot be granted unqualifiedly when they form a part of the lesions of 
fibroid induration. 

The Yarious forms of the disease thus far describe<l arise secondarily. 
lt may also occas.ionally originate as a. primary affection (1) from the 
inlrnlntion of different forms of dust (vide Pneumonokonio•is). (2) 
Delafield describes "a special form of lobar pneumonia." l le contends 
that lobar pneumonia termina.tes only in resolution or in death, and 
that this speeial dil'case, with its production of newly.formed connective 
ti~~ue, is from the first a special fo rm of inflammation of the lung. This 
variety runs a subacute or eYen chronic cours~, and terminates by crisis. 
It i~ an exudati ve inflammation, with the formation of new tissue from the 
oni:;:ct; but the consolida.ted areas are not so large as in ordinary pneu
monia1 and cut sections lack the granular character of the latter. 

Symptom s .-The patient suffers from cough, which increases in in
ten~ity with the progre.:;s of the affection . There is a mucous, scro·mu
cous, or rarely bloody expectoration; dyspnca occurs early, and fre
qurntly is present only on ascending heights: an<l uncasine~s, or e,·en 
pain. O\·er the side of the chest involved may be experienced. In cases 
in which the br011clii become dilated the characteristic symptoms of bron
chiectasis a.re $uperinduced. The general symptoms consist merely in a 
loss of flesh an1l of strcngtll. Fe,·cr is altogether absent. 

Physical Signs.-Inifpection.-The chest· wall of the affected side is re
tracted, while the healthy lung is enlarged (compensatory empl1y~ema). 
'fhe spinal column is curved laterally. The affected side is fixed during 
respiration, and the hcnrt is displaced by traction toward the affoctc<l side. 
If the left lung be involved. the apex-beat wi ll be displaced to the left 
a.nd slightly upward; if the right, the apex-beat will be observed to the 
right of' the sternum. 'The ribs approximate, thus obliterating the inter~ 
spaces, ancl the shoulder droops over the shrunken chest-wall. 

Palpalion.-The tactile fremitus is usually increased; if the pleura be 
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much implicated or thickened, however, fremitus may be decreased. Pal
pation discovers no expansile motion. 

Percussion.-'l'hc percussion-note varies. Dulness is common, owing 
to consolidation of the lung, but flatness is occasionally met with, and a 
tympanitic or ampboric note is sometimes elicited over a dila.ted bronchus. 

Auscultation.-The breathing is bronchial or more or less sonorous as 
a, rule, and over bronchiectatic cavities it is cavernous or, rarely, ampboric. 
Near the base it is frequently feeble, distant, a.n<I even altogether sup
pressed. Subcrepitant, sonorous, sibilant, or gurgling rfi. lcs may be audi
ble, and dry, creaking, or leathery friction-sounds may also be heard. 

Prognosis.-'l1lrn course of the complaint is exceedingly chronic, and 
lasts over many yea.rs. Death may result from an in tercurrent attack of 
acute pneumonia affecti ng the other lung. The disease always shortens 
the duration of life, and less frequently is the direct cause of death. 
Rarely a fatal issue is due to di latation of the right heart, followed by 
tricuspi1l regurgitation . 

Treatment.-The condition is incurable. rrhe patient should, how· 
ever, be placed under the best sani tary conditions, and if practicable he 
should ma.kc a permanent change of climate. A suitable resort should 
be selected in accordance with the rules indicated in the treatment of 
Pulmonary 'l1uberculosis1 and every effort should be put forth to improrn 
the general nutrition of the patient. Due attention should be given to 
the associated bronchitis, as well as to any symptoms that may arise 
during acute exacerbations. 

BRONCHO-PNEUMONIA. 

(Capillary Bronchitis; Oatarrlrnl 1-'newnonia. ) 

Definition.-An inflammation of the minute bronchi and air·vesi
dcs, due either to the extension of inflammation from the capi llary 
bronchi to the air-vesicles or to an inflamma.tory process set up in ate
lectatic lobules. 
Pathology. -~facroscopically, the lungs present decided variations 

in persons who h::we <lied of broncho-pneumoni:i. On the pleural sur
face may be noticed purplish or s1aty patches. often sunken (atelectasi~), 
intermingled with the more elevated patches of healthy lung and gray
ish consolidation, and smoother and more moist than eroupous pneu
monia. Similar appearances are presented by the cut surface. On 
pressure fluid exudes-edematous from the healthier areas, and gray
ish and puriform from the consolidated areas. 'l,hc mucosa of t~c 
large bronchi mn.y look n:ttural, though frequently it is congested, while 
the smal l bronchi usually contain more or less muco-purulent mate
ria.I. Their walls a.re greatly th ickened, and on section the cut sur~ 
face presems a nodular appearance. Dilatation of the smaller bronchi 
ma.y be obsened, and minute consolidated areas. \'flryi ng. in size f7om 
that of a pin's head to that of a pea, may be seen su rround111g the duck· 
encd walls of the bronchi. When, as frequently happens, they become 
confluent, large areas-an entire lobe and even an entire lung-of lung-
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ti~sue may become consolidated. The so1itlificd zonl's arc firm to the 
touch. lH'inir destitute of air. and at first they contain bloo{l; hence their 
color is a d~rk-reJ, but later it presents a grayish hue. The condition is 
u~ually bi_lateral. As a rule, the bronchial gland1' a.re swollen and in
flamed. In thC' non-consolidated portions of the lung- the air-cells are 
found to be considerably dilated. The pulmonar~' pleura is often coated 
with fibrin , but le~s regularly than in croupous pneumonia. 

The e .... sential lesion is a productive inHamma.tion of the bronchi and 
of the immediately surrounding air-spaces. 'L1hc inflammation is from 
the first not exutla.tive, bu .. t productive; that is, with the forn1ation of 
new tissue (Delafield). This form of infbmmatiou nriturally lasts for a. 
longer time than would the cxmlatiYe, and merges into a. chronic pro
<luctire inflammation of the lung, it may be 'vith subsequent sclNosis 
or chronic thickening of the pleura. The exudate is alwa,ys more 
marked toward the renter of the process, wl1ilc the air-cells toward the 
periphery ~how much Je~s cxurlate. rrhe latter consists of serum 1 some 
mucut', tuHl many swollen cells from the alveoli (soon showing fatty 
dcµ:eneration), leukocytes. and also reel blood-cells in sma ll numbers. 
Fibrin is seen in small quantity if at all. 

In deglutition and aspiration pneum on ia the leukocyte~ arc in much 
larger number, and the exudate tends to suppuration, \\bile in the rnore 
Lemorrhagic form:.:. the red blood-cells arc> present in larger numbers. 

Kikodse 1 found the blood in broncho-pneumonia to contain an in
(·reased numbc>r of white corpm:;clcs, except in fatal or ,·cry i;:crere 
ca!'es. The cause of this increase appears to be the return into the cir
culation of the corpuscles that ha.ve passed into tLe alrcolar Rpaces; 
hence it cca8cS after the fever declines. 

Among the a:.:.sociated lesions that remain to be mentioned are-(a) 
Catarrhal inflammation of the mucous membrane of the bronchi ; and 
(h) Exudative inflammation of the air-cells. which become filled with 
epithelium, fibrin, and pms, 'rith resulting consolidation of the lung. ':rhe 
epithelial cells lining the air-sacs, since they arc more numerous in 
young children than in adults, form a larger part of the inflammatory 
exudate in the former than in the latter. 

:Etiology.-(1) A marked pre<liRposing iolluence is am·, the> diseaRe 
being: mo!'t prevalent amon~:;:.t young cbildren. Jn them it may appear in 
a!'.'iOciation "ith mea::;les, whooping-cough. scarlet fc,·e1-, aJHl diphtheria, 
but not infre'lucntly it i:.:. entirely independent of the~c di~eases. Infants 
are cspecia.11.v susceptible to the affection, most instances of pneumonia. 
at thi~ perio\l of life hc>in,f! of the lobular form. Other condit ions thrit 
act a~ predispo~in_g, factor~ in children a.re improper exposure to cold, 
u~1~a.nitar.v !llllTOuntlings (c"pccially impure air), rickets, nnil chronic 
d1rirrl.1c>a. llroncho-pncnmonia. is also fre<1urnt i11 the aged, often bei ng 

~~~~~~~~:;e~~ ~Jv~~1~~:~; )~~~!~'.tating causes and chronic dii;caS('S that arc 

~2) SeaRon.-'l'he affection preYa.ils especially in the winter anti 
sprmg months; particularly is this the case in those forms that are 
una~sociatcd with the acute infectious group of diseases. 

F1) It also supervenes as a complication in ~uch a.cute infcction:;l di::i
cascs as influenza, typhoid fever. erysipelas, nncl ~mall-pox, and i~ of 

1.l111wal1if tlw Unfrtnlfii ,l/edical 5,'tie11.w1, 1S\)~, \·ol. i. o;cc. \. 
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serious import. According to mv own obserrntion~. it is more com
monly met with in the <lisea~es abo~·e mentioned than is lobar pneumonia. 

(-l) The inhalation offood-pal'lirles and other Jtuhfftrrnr<'S often een·es 
to convey the agents of inflammation to the lobul es of the lungs. Thus 
a long-continued recumbent posture disposes the patient to broncho-
1rneumonia1 since it a ffords a ready entrance to inflammatory irritant:-.. 
It is, however, in conditions in which the larynx and broncLi haYe 
totally or in part lost their sensiti,·eness-as in coma due to apoplexy, 
uremia, an<l n.llied cerebral stittes -that retention of bronchial secretions 
occurs, an1l thnt, owing to gravitation, these secretions reach the minute 
bronchi. Particles of food and drink are also inhaled. Iuhalat ion 
p11rn111onict may follow operations upon the nose, mouth, larynx (trach e
otomy particularly), and is often secondary to carci noma of tLe larynx 
and esophagus. It is also the pneumonia of ne" -born children. 

(5) lt must not be forgotten that \'Cry frequently broucho-pncumonia. 
is caused by the l1tbude bctcill1ts (vide Pulmonary Tuberculosis). A sub
acute type ma,v also occur in the course of vesicular emphysema. 

(6) The work of 11' eichselbaum has shown the presence of strcpto· 
cocci with the greatest frequency. 'l'he pneumococcus has frequently 
been fou nd, and in a goodly number of cases the staphylococcus aurcus 
(.Xeumanu, Birch-llir:;chfeld), while in influenza the specific organi:-;m 
may itself cause broncho-pneumonia (Pfeiffer and others). Xumcrous 
other organism ha\'e been found, and it seems a well-establ ished fact 
thnt various pathogenic bacteria may cause the disease. 

Symptoms.-Two clinical forms may be distinguished: (a) primary; 
and (6) secondary. 

(a..) Primary broncho-pneumonia is met with most frequ ently in adults, 
and presents, for the great part, the symptoms of an acute bronchitis of 
se,·ere gmdc (cough, tlyspnea, pain, fever, and prostration). When oc
curring in subj ects previously enfeebled the onset may be somewhat 
gradual. The cough is attended with a. catanhal expectoration that is 
glairy and tena.cious, and may be tinted with bright-red blood in the 
form of droplets or points. The feyer is moderate, the temperature rang
ing from 101° to 10-!° F. (38.3°-!0° C.), and is of irregular type; in 
severe cases, however, continued high temperature may occur. Physical 
examination gives the same result as in the secondary form (t·ide btfra). 
The duration is from two to four weeks, the fever terminating by lysis. 

(b) Secondary broncho-pneumonia is the variety usually met with. The 
symptoms arc ·frequently vei led by those of the primary affection, and, 
indeed, a moderate g ra.de of lobular pneumonia is frequently unsuspected 
during li fe when ar ising in the cou'rse of other grave clisf'a~cs. 

l t is usually preceded by bronchitis affecting the largPr bronchi, a~<l 
in this common event tLe first symptom that directs attention to the dis
ease is the sucl<len increase in the frequency of the rc~pirations, which 
rise as high as GO or C\'en 80 per minute. An initial chill is rare. Fever 
develops suddenly, or, if previously present, inerenses rapidly. An en:Iy 
symptom is the c:ough, which is usually hard, hn.ras~ing 1 frer1ucntly pain
ful, nn<l accompanied by ex pectora.tion. 'l1he pulse-rate is abnormally fre
quent, ant.l in the later stages may Le quite rapid, feeble, and irregular. 
'l1he type of the fever is similar to that of the primary form. 

Pltpsieal Signs.-At the beginning of the <tttack the only sign is the 
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pre:-cncc of subcrcpitant an<l sibilant rales, pointing to a general capil
lary brouchit is. horily larger or sma ller area~ of consolidation become 
manifest . At fir~t rapid breathing, and soon cyano~is1 affecting first the 
lids an<l conj unctiva::, may be observed; later, the face hccomc:-; <lu~ky 

anti. the finger-tips blue. Palpation shows dcfccti,·c cxpan~ion and in
~rea:-;ecl tactile fremitus onr the consolidated areas. The pcrcu~:-;ion - note 
is 1~u ll or, Ic~s frequcntl~1 , hypcrresonant if the area he smal l. .. \uscu l
tat~on reveals numerous fine, s11bcrcpitant r(llcs, corresponding to the con
solu.latcd portions. '£he respiratory murmur may be bronchial, though 
more often broncho-vesicular. rrl1e signs arc usually noted in both lungs. 

Duration.-(1) In children this varies con::;iclernbly in different ca:ics. 
R:i.rcly <lo fatal instances last more than two or three weeks, while they 
may be as brief as two or three days. On the other hand, cases in which 
:ecovcry ensues frequ ently last from six to eight weeks, though in some 
ml.lta1.rnes from one to three weeks only. 'l1wo special forms demand brief 
dc:<cr1ptinn: 

(a) 'rl1c cerebral, in which res tlessness, con vu ls ions, a.nd delirium be-
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come so markc<l as to overshadow entirely the pulmonary symptoms·. Not 
infrelluently the onset is characterized by con\'Ulsions, high forcr, pros
tration, and alternating stupor and delirium. After such symptom13 ha,,e 
continued for from two to fiye clays, pulmonary symptoms appear, while 
the cerebral decline. 

(b) Other cases may manifo:st a ;jubaezde onset, in which there is ano
rexia and occasional vomiting, with the nervous symptoms before noted. 

(2) The prntractcd forms are those in whioh (a) the symptoms of 
acute broncho-pncurnonia give place to those of a simi lar though chronic 
state. 'l1lrn general disturbances may not be marked in some in
stances, but usuaJly there are cough, loss of appetite, or inability to 

rb)i~l111i~c ";~~sc:~~i~g s~:~l~~t~f a~11 ~rr~~~11:1~g~;pe~f' t~~~:1~!:~~~~~~ s:;;1~~ 
prostration, in addition to the symptoms of the preceding variety. In 
many of the la.tter insta.nccs the lesions are tuberculous in nature. 

ln adolescence the cerebral symptoms are not as well marked as in 
children. 'l\vo anomalous varieties are met with in practice that demand 
brief separate description : 

General Broncho-pneumonia..-The attack develops suddenly :ind is 
severe. '!'here are chi lls, high fever, ma,rked prostration, headache, 
chest and loin pains, a rapid pulse (soon bc>coming feeble), rapi1l and 
labored respirations, cyanosis, restlessness, delirium, and cough that is at 
first dry, and followed by mucous, muco-purulent, blood-tinged sputum. 

Tlte pl1ysical 8~<Jil8 are defective expansion and an increased tactile 
fremitus. The percussion-note may Le either normal, tympanitic, or 
dull; the a,uscultatory signs are large moist, subcrepitant, crcpitant, sib
ilant, and isono1·ous dtles over both lungs, and a harsh or broncho-vesicular 
re~pimtory murmur. 'l1he affection is very grave. 

Resembling Tuberculous Broncho-pneumonia..-The symptoms appear 
slowly, a,nd tLe case pursues a. subacute or even cl ironic course. Cough, 
ca.tarrhal expectoration, moderate fever (often of a Lcctic type), and night
sweats arc noted. 

Pltysicctl e.tamincttion discloses general bronchitis, together with cir
cumscribed areas of consolidated lung-tissue. Resolution may take place 
at the end of eight or ten weeks, and complete recovery ensue; when, how
eYer, this favorable event does not occur. the case drags on for an indefinite 
perio( l, and finally termiua.tes fatally. There a.re no bacilli in the sputum. 

Diagnosis.-This can be arrived at by considcring-
(a) The nature of the antecedent affections and their etiologic circum

stances: 
(b) 'The distribution of the consolidated areas in both lungs; 
(c) The fact that the physical signs of consolidation a.re subsidiary to 

those of general bronchitis; 
(d) The intense <lyspnC'a a~1d cyanosis; . 
(e) The type of the fever, ll'l_'egular as a rule, and its gra1lual <lecl111e; 
(f) 'l'hc frequent long duration. 
Differential Dia.gnosis.-~oubtless, lobar 7nuwnonia is constantl.Y mis

taken for broncho-pncumorna, and particularly when, in the latter cliscai::c. 
a fargc portion of one or both lungs become.s inflamed in conseque1.1c~ of 
the coafosccn<·<' of 8mall areas of consolidation. 'l1hc points of d1!'tmc
tion may be tahulrttcil a-; follows: 
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BKo:;cuo-l':...n'lo-.1.\. 
Eliolugy. 

Pre~enccofpatho~cnicor;,!:ani.-.111,.; 1 {,.;trep- Prcscucc of die Diplococcu:-. pneumonim. 
irn:oc<:i). 

l'i~1:f~~~i~c~~di~~:~:~(~~Z'.1~~~~l:~:1~~,~~~~~ L'sually a primary di8ca~c. 
ing-eoug:h). 

Cli11icalHifilory. 

Onsctp:radual. 

fever is, in proportion to the extent of 

~~~f i111:~: :~~~011i,~ f sr a ){;~~'Lu ~~~:·i ~ bl~c 1d ~ ;.~~ 
tion. 

8p~~~;;'.'bf ~~!J-~f1~1;~<it1s, and in adults 

]))~~gi:~~ii~~1:)r~:;1<l~~~~. of carbon-<lioxid 

Physical signs of p;('neral bronchitis 
always marked, and usually preponder
atin~ ornr tho:-.c of coMolidation. 

C'on!iolidation commonly bilateral. 
Huration inllefinitc1 often extending O\'Cr 

many weeks. 
Con,.olidated areas liable to become the 

i-catoftubcrculousinfoction 

On::;ct abrupt; prC\1ious health generally 
~ood. 

Fc\·er is liiµ;h, of continued t)p<', and 
fa.II::; between the fifth and ninth dn.ys 
by crisis. 

Sputum charactcl"istii; (ru::;ty or prune
juicc) 

Re:r~~1~~fsn re~:~:~~.i~f.' te~~\n~~~-k~:ra and 
Si~ns of hronthitis ~encr:lily 

tho ... c of Johar cousolidation 
prcpondcratinv;. 

Commonly uni\:1t('ral. 
Durationtldinitcasarulc,conrnle.-;ctnce 

followin_u:crisis. 
Far le1<s likely to become the sent of tu

~rculous infcction. 

It is also difficult to distinguish tuberculous b1·oncl10-pnewnonia from 
the disease under consi<lcrntion . Indeed, a non-tuberculous broncho-pneu
monia. may be located at the apex of the lung and accurately s imulate 
the symptoms and signs of tbe tuberculous form. Tlie <liffcrcntiation is 
to be based upon the presence or absence of the signs of so ftenin g, and 
upon a microscopic exnmination of the sputum (which in a chil<l may be 
von~ited) . 'J'he softeni ng i.n tuberculous pneumonia docs not, however, 
begrn very promptly; but 1f elastic fibers aud tubercle bacilli be found, 
the rliagnos is is at once set at rest. 

Prognosis.-In broncho-pneumonia the !'C\'erity and gravity of the 
symptoms and the extent of the involvement of lung·tissue are propor
tionate to one another; hence it follows that the disease may either be 
de,,oid of serious import or it may be fraugl1t with great clanger to life. 
Its course is subject to decided fluctuations, the periods of exacerbation 
in the symptoms often marking the time of the de,·clopment of the 
gravest features. .\.part from the extent of the lung-tissue involved, how
cn~r, we must con!-<i<ler especially the condition of the patient at the time 
of in\•asion. lf the constitution has been pre,·iously undermined, as is 
fr('quentl_v the ca~e in chi ldren , broncho-pneumonia. is very a.pt to be 
fatal. The disease is less dangerous when it clevl•lops in the course of, or 

~:~~~,:~r;~~as\~~ir~:~~i~,,~~~d~-~~o~~~~Y t;0st~,;~:r~~-~11n~i~~-~~~·u~~~1:i~1~~~t~:: 
than fat, flabby ones (Osler). Deglutition and -inspi>-ation lobular pneu
monia) especially when occurring after operations upon tLc larynx or 
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trachea, arc fret1ucntly fatal. The mol'tality-rate in this <lise:ise v:irics 
from :!;) to ;)Q per cent. 

Treatment.-Prophyla:ris.-There are few <lisca~es that can Le so 
effectually prevented as can broncho-pneumoni:t. In the first place, 
proper attention to the mouth as well as to the position of the paricut 
(which should be changed frequently) during attacks of acute infectious 
diseases will prevent its dcrclnpment in a great proportion of this large 
class of cases. .\dequate protection against exposure to cold 1luring con
valescence from mcasles1 whooping-cough, etc. iJS also •~ potent factor in 
preventing the lliseasc, as is the timely handling of catarrha1 affections 
of the nose, pharynx, larynx, and larger bronchi . 

Treatment of the Attack.- Certaiu 8rmitary arran.qements arc of the 
utmost practical importance. The sick-room should be well rentilated 
and its atmospliel'c kept at a uniform tempera.ture-68° to 70° F. (:W0

-

21.1° C.). The air of the room should also be well laden with moi~turc, 
which may be gcnerat_cd from a. croup-kettle or other suitable vessel. 

Local Measures.-ln young children the chest should be enveloped in 
a. jacket-poultice of linsee<l meal 1 which should be covered with a la_vcr 
of oile<l silk or waxed paper so as to prevent its growing cool. This 
shoulfl be renewed at intervals of about six hours. After the more 
active symptom . ..; ha.\·e subsi<lc<l the linseed jacket-poultice ma.y be re
placed by one of ab~orbcnt cotton, which :::.hould aliso be C:OYC're<l with oiled 
silk or \\ax paper. In older subjects the application of iced poultices 
to the cb(·st cxcrc:i:;cs a most fa.rnrablc influence, nqt only upon the loc:al 
inflammation, but al~o upon the fever a1hl the ncrvou~ sy:;tem. 

· In c~lsc:-1 in whic:h there is a high fever, tub-baths i;:hould be em
ployed, the temperature of the water at first bein~ about D5° F. 
(3.)° C.), and then g1«Hlually cooled to ahout 80° F. (2G.G° C.). 'J'Le 
gradually cooled bath or the cold pack may be u~ed t\\O or three 
times dttily. 'l'he effects arc to reduce temper:1ture, to promote rc
frcshin~ sleep, an(l to improrn the character of the respiration . '!'his 
mo(le of treatment is e~pccin.lly effecti\·e in ca<.;('S that begin abrnpd~·. 
In ~uch the tincture of aconite or vcratrum Yiridc may be employed 
temporarily. In cases pre~enting modern p)Texia col(l spong-ing~. <·om
bi1wd with the U$C of the ice-bag to the head. ma~' suffice. rJ'hc follow
ing feH·r-mixturc may be employed, though it i .. not to be regarded a..; 
a ~uh ... titute for the c:ol<l-watcr method of treatment. but is merely ,.up
plemc:ntal to the latter : 

ll-· l'otassii citrat., ,,ij<S (10.0); 
~pts. ammon. aromat., f;ij (8.0); 
Bpts. ~Nhcr. nitrosi, f38s (16.0); 
Lic1 . ammon. acetat., f.~iij (9G.O): 
Glyceriai, <1 · s. ad f~iv (128.0).-~L 

Sig. :;j (4.0) every t11·0 hours for u chil<l of fire years. 

In chilclren n mild mercurial purge at the outset is advantageo~1s. 
and subscc1uently by the use of salines or glycerin sup1iositoric~ a 1_lnil.r 
evacuation of the bowels is to be securc(l. The bodily· strength IS to 
be maintained by careful. methodical !Ceding. milk, cgj.r,il.. albumin. ancl 
broths being the best forms of food. The milk should be predige!'ted 
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if there he marke<l pyrexia, an<l egg-white may be gi\·cn in cold water 
with a small amount of sugar or in the form of egg-lemonade. 

The cough is often wcllnigh constant ancl ''ery distressing. Fre
quently the use of remedies that promote ~ccrction, combined with a. 
small dose of opium, will, under these circumr:itances, afford relief. A 
useful formula is the following: 

I\>- Yini antimonii, 3j (-1.0); 
Spts. :cth . nit., ;;ijss (10.0); 
Tr. opii camph., 3ijss (10.0J; 
Liq. ammon. aeetat., q. s. ad 5ij (6-1.0).-;\!. 

Sig. 3j (4.0) every two hours, diluted, for a child of from three 
to five years. 

Dover's powder is also of value in relieving the cough. When the 
expulsion of the sputum is n.ttendecl with great difficulty the preparations 
of ammonium often meet the indications. Of these the muri<ttc is the 
most effecti,·c, but, unfortunately. this is often objected to, and we must 
then rely upon the carbonate or the aromatic spirits. 'l'hc bronchi 
may contain ;rn abundance of secretion that c:annot be expelled, despite 
the u"e of the above measures. rnder these circumstances an emetic 
may be given, composed of the wine of ipecac (.'.5j-4.0), combined with 
alum (gr. xx to xxx-1.206-1.9-1-1). and administered to a child e\'ery 
ten or fifteen minutes until ernesis occurs. 

Cardiac stimulants must be employed as soon as the pulse shows 
sign" of failure, and alcohol and strychnin are required in serious 
ca:;.es. The preparations of ammonium owe much of their reputation 
in this disease to their stimulating properties. 1J~hese agcmts when 
Loldl.v used may suffice to re-establish the cardio-pulmonary circulation, 
but if they fail in this and cyanosis supenenes, oxygen should be used 
in addition. Rudden heart-exhaustion may occur, associated with mu
cous r£i\es in the larger bronchi and rapidly increasing c.rnnosis. In 
such instances prompt relief is to be afforded if we would sasc life. 
Alternating douching with hot and cold water and electricity should be 
given a trial. 

PULMONARY ATELECTASIS. 
Coll111Mf' of tlie Lm19s: C'om1n·ession o.f the L1111y .~. ) 

Definition.-.. \telectasis of the lungs is a condition occasioned by 
the remand of the air from the air-cells-a Rtatc directly thr oppoisite 
of emphysema. 'l'he air disappears largely in comw1111cnce of tLe proce~s 
of absorption. 

Pathology.-rrhe affected lung-spots 5link in water, liring 11011-c:rep
itant. They al!'O present througL tLe pleura a. hluii<.h-rcd tint, and on 
cross-section a brownish-red color. The :-.urfaee of the aff(•ctcd areas is 
smooth and tlepresscd below the level of the adjnccnt lung-structure. 
The bronchi supp lying the collapsed parts are f'ro(1ue11tly occluded by 
rnfl,ammator.v pro1lucts, but in all cases, a:; i:ihown Ly I~cgcn<lrc and 
Bailly, the latter way be in Hated by means of a. blo\1 pi pt'. 
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Apart from more ?r 1ess.cli~tcntion o.f the pulmonar~~ capillaries with 
blood, thnc arc no h1stolog1c changes m the atdcctatic :11·ca:o;

1 
thoun·h 

they are of firm con:'ii:;tcnce (splenization, tamification). There can Ll' 
no longer n.ny doubt as to the entire proprict.'~ of' the pntltologic distinc
tion between lobular pneumonia an<l atelcctas1s. 

Etiology.-The condition occurs most frequently in the new-born. 
and is then due to defective respiration. Thus in children dying :--0011 

after birth tho lower lobes may be found to be atelcctatic. \\'lien ac
quired, however, there arc three modes of production: (1) 'l'he first step 
consists in a more or less complete plugging of the smaller bronchi with 
nrnco-pus and other products of bronchia.l iuAammation. lf complete, 
a ir can no longc1· enter on in spi ration, and as the cont:tined air gradu
ally becomes nbsorbe<l atelectas is is the natural result. This condition 
is very commonly :.ts!-iociatcd with broncho-pncumonia, especially in chil
dren. (2) A frec1ucnt mode of origin is through compression of the 
lung~, resulting from positive intrathoracic pressure, after the normal 
co ntmctility of the lung has been oYcrcome. Instances of this may be 
produced by pleural effusion, hydrothorax, pneumothorax, pericanlial 
effusion, great cardiac h_ypertrophy, a solid ttonor, or au aneury::Hll of 
the arch. ~ot infre11ucntly abdominal tumor.s, excessi,·e rneteorism, and 
ascites make sufficient upward pressure against the diaphragm to cau!oie 
compres~ion of the lower lobes of the lungs. (3) Conditions that "eaken 
and obstruct the inspiration ma.y produce this disease, such as certain 
braitHtffcctions, paralysis of the pneumogastric, :mcl paralysis of the 
chest-walls. 'l'hora('ic deformities may produce pulmonary a.tclectasis, 
and in extreme grades of kyphoscoliosis the lung occupying the side cor
responding to the convex ity of the spinal column is smal l. Whilst the 
lung-expansion and the growth of the organ arc greatly interfered with, 
however, and particularly if the condition arises in youth, true atelec
tasis rarely occurs from this cause, owing to the natural retntctility of 
the lung. Among conditions arising from deformities of the chest is 
tbc so-callctl aplasia of the lungs. 

Symptoms.-Atclcctasis is a secondary condit ion, and its symp
toms arc Ycry generally veiled by those of the primary disease. It 
arises fre11uently in the cour . .;;c of broncho-pneumonia, but passes unno
ticed unless it becomes \·cry extensive. Respiration is carried on by the 
upper and anterior portions of the lungs, and is increased in frequency 
and labor. The pulse is small, rapid, and feeble; the skin-surface. 
especially that of the extremities. is cool. 

The form presenting the most typical symptoms is that occurring 
in the new-born. It is eYidenced by shallow, rapid breathing, li\·i1l
ity, cold extremities, a. faint whining cry, drowsiness, and sometimes 
by evidences of motor irritation. such as muscular twitching and con
vulsions. Congenital anomalies of the circu latory organs are asso
cia.tcd. 

Ph~sical Signs.-When it inrnlves a g?od ly portion of t~1c lowe~· lo~es 
posteriorly, as frequently happens, there 1s marked retraction durrng lll
spiration over the lower portion of the thorax, due partly to external 
atmospheric pres~urc 1 an<l partly to the contractile efforts of the dia
phragm. Dulness on percussion is revealed, though only when t~e at~
lcctasis is extensive, and the tactile frernitus, though \"ery various, is 
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generally decreased. Localized compensatory emphysema may present 
scmi-tympanitic re::ionauce o\·er small areas of collapse . 

.Au::;cultation ~hows a great ly diminished or absent vesicu lar murmur. 
an<l. if the area of collapse be large. bronchial breathing. Among as . ..;o
ciatcd soun<ls is the subru·cpitant rltle, due to broncho-pneumonia, and. 
indee<l, capillary bronchitis and atelectasis arc often combined, there 
being. morcoYcr. no reliable signs that will separate them cl ini ca ll,v. 

The aplasia of the lung that is produced by spina l curvature (lr.11plw
scoli11sis) rich ly deserves brief separate description 1 owi ng to its cli ni ca l 
importance. In many instances the chest is more or le1's twi!'lted on its 
own uxis, shortened in the Yertica.l diameter, and tliorouglily fixed. 
[nder these circumstances lung-expansion is impossible, and hence res
piration is purely diaplin~gmatic. In man,\~ other patients life mny he 
prolonged for an inclcfimte period. nothing more being olJsenccl than 
sli~htly labored breathing. Such persons, however, upon ~rcat physi
cal exert ion suffer from urgent dyspnea. and the develop111cnt of an ordi
nary bronchitis may lead to similar re~ults. :ind eYen to speedy death. 

The physical signs are tho.!::ie of localized emphysema. combined with 
tho~e of more or l e~~ compression of the lungs. There is an cxtern;ion 
of the cardiac dulness to the right, and other e,·idence of ri~lit ,·entricu
lar enlargement, to which may succeed dilatation with the usual clinical 
events produced by the latter condition. Death is not rarely due to this 
failure of compensation. 

Autopsies base shown the lungs to be ~mall and more or le8s com
pressed, some portions being almost airless. ~\ reas of emphysema. of 

f,~~,!~:~~~>l~;:d 0~~~~ef;~0o~~aJf1~iat;!~e ;~~~~1 ~ 1:~11 ~1~~~e ~~k~nb~l l~~~~~d ~01:1~ 
genital atelectasis, by keeping up high pu lmonary pressure. may lead 
to a persistence of the ductus Botalli and of the foramcn ova le. 

Diagnosis.-Atelectasis may be dist inguished from lobm· pneu
rnrmia by the absence of an initial rigor. fe,·er, crC'pita nt rUles, and the 
pain of the latter disease, and by the clrnracteri8tic in~piratory retrac
tion of the lower portions of the chest and the smaller areas of dulne~s. 

Pleuritic e.ff'usion gives a flat percussion-note, the upper le\•el of 
which varies with a. change in the position of the patient-a sign that 
is wanting in a.telectasis. 

Prognosis.-\\"hen the condition is limited to small areas it is 
rarely serious, but C<(ually seldom does extensiYe atelcctasis lead to 
recoYery. Th<' outlook depends to some extent upon the nature of tlw 
a<:<:ociated affections; thus, when it is secondary to whooping-couµ:h and 
wi!lesprcad broncho-pneumonia, it is very fatal. Other disea~C'S that may 
complicate an1l in crease the gra"ity of the atelccta~is are pleurisy and 
yml monary tuberculosis. On the other band, compensati11µ; emphysema 
often coexists, and is to be regarded as salutary in its effects. \\'hen 
due to comprPsBiou by pyo-pneumothorax. tumors, and the like, tl.ie 
prognosis is especially gloomy . 

. Treatment.-'l' be t reatment .corresponds with that of the primary 
c11:-;l'ase. Capillary broncliiti.~, which j g so apt to be followed by collapse 
of' the lobules, must receive act ive treatment, aml prophy lactic measures 
arc of tl1e utmo..:;t pmctical importance. The pa.ticnt ~houl<l be instructed 
to prattisc full inspiratiou at regular intervals: he sl1ould not be allowed 
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t~ 1ie c~n.tinuously in the dorsal decubitus, but 8houlil bC' told to change 
his pos1t10n fre4uently. Another measure that may effectually pre
\'cnt the <le\•elopment of a serious condition is the use of eold shower
baths (i.e. a stream of cold water poured O\'Cr the region of the neck), 
and this can, in some instances, be depended upon as a curatirn agency 
when the condition already exists. Tonics and the judicious use of 
stimulants, together with a nourishing diet, are invariably requircrl. I 
have also seen good results follow the inha.latiou of compres!-ied air. 

In kyplwscoliosis tepid baths are indicated. 'The heart-condition (le
mancls careful attention, and cardiac stim ulants a.re to be resorted to at 
the fi rst loss of compensation or when compensation fai ls to become 
established. 

EMPHYSEMA. 
Definition .-In general this term implies the presence of air in the 

interstitial ah·colar ti~sue. As applied to the lungs, howcnr, two forms 
arc recognized: (1) Interlobular; and (2} Ycsicular, an abnormal dila
tation of the alveoli. 

INTERLOBULA R E MPHYSE MA . 

'rhis is produced by the rupture of the air-cells, the air contained in 
the lung escaping into the interlobular connective tissue. .Among its 
causes arc-(rt} Injuries of the lung (usually by a frartu rcd rib) and 
perforating wound::i of tbe chest; (b) Violeut paroxysms of conghing1 

~~~:~u~vs\1i~!~iu~\~~~~l1a\·~s~1~lgr:~·c;Ki ~~~.":~a~~~nf~;~~::i~~· i:/~:~tr~~~l i~y;~~ri~~~ 
terior m;trgin of the upper lobe. 

Pathology.-In the interlobular septa immediately beneath the 
pleurn air-buhhlcs are sornetiuics seen to be a1Tilll[!Cfl in wcll-dcfinc<l 
rowR The pulmonary pleura may become detachc11. anrl the nir-tumors 
may then become a:s large as an English walnut or even of greater size. 
l"nlike the condition in vesicular emphysenrn. these sacs arc freely mor· 
able, nn1l the air may find its way from the root of the lung into the 
meilia:stinal connective tissue, and thence into the subcutancour.; ti:•"-ue 
of the neck and the wa11 of the thorax. Rare!~' thc:;;;c air-Mes perforate 
the pleura, ~ctting up pneumothorax, with or without plcuritis. 

Interlobular emphysema i8 sometimes a8sociatecl with advance<l vesic
ular emphysema. 

VESICUL AR EMPH YSEMA. 

(Alveolrlr Eclrtsi.~.) 

Definition. -Dilatation or enlargement of the a h·coli an<l infundih· 
ular pa~:;;;a~cr.;. 

Va rieties.- Thc cases are tlassified into-(1) Compensating, (2) 
llypcrtropbic, and (3) Atrophic forms . 
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COMPENSATING EMPHYSEMA. 

This rnriet~· is limited to certain parts of the lung, and arises in 
conse11ucncc of pathologic changes in other parts of the same organ 
that preYent full expanl'ion of the lung on inspiration. Hence a. ''ica
rious increase in the rnlume of the air-cells is obscn'ecl in circumscribed 
morbid proccs~es such as occur in pulmonary tuberculosis, lobular pneu
monia, cirrhosis, and pleuriss with adhesion~ (particularl,Y when the 
latter is situated at the inferior border of the lung). .An entire lung, 
unaffected by the primary disease •. may be the sent of compensating cm
physcnrn. when the ca.usn.l <liscase mvades the whole or a. greater portion 
of the other lung. as in cirrhosis, extensive plcuriRy with effusion, lobar 
pneumonia, and pyo-pneumothorax. When, however, the latter condi
tions arc confined to a portion of one lung, tbe remainder of the same 

org~~~ zcl~~1:.c:b~~i~~~;11~~~a~~so~han~e is physiologic and beneficial: only 
rarely secondary atrophy of the walls of the air-cells develops, when the 
latter may coalesce . 

• S'.11mpioms are not presented by the lungs in consequence of the 
changes met with in compensating emphysema. 'l'he condition is some
tim('." recognizable b~T Jll('ans of the usual physical signs. but cveu these 
arc not alwayi' to be relied upon. Fortunately. its existence may be 
~afely inferred when there is conclu~irn e"ideucc of the presence of the 
lncal causal di~ease~ (broncho-pneumouia, pulmonary tuberculosis, pleur
i;;y, lobar pneumonia). 

HYPERTROPHIC EMPHYSEMA . 

.. Yatw·e of Empll,IJ!Jema.-Tbe symptoms arc dependent upon a. loss 
of elasticity in the lungs, and, the latter condition being the result of 
over,;trctching, the contractile energy of the lungs is in great part 
1le;-;tro,red; hence they become pcrmanC'ntly enlargccl. Nor do the cm
phy'."C'lllatou!'l lung'.' contract when the thorax i~ opC'ncd. as tlic.·y do ordi
narilv. We ma\' in some cai'CS account for the loss of clasticitv in the 
lung~ b.r the op

0

cration of caw•es that produce an n.bnomrnl dCgrce of 

:~;;~t:t~:i1;~11fi'.,~~1:1~at~~~~Y:ia~~:1;\~~l~~~~::~~~j~·i~eb~~~l' 1;:~.~~~·x~~~~~cc<·c~~c1~1~7.~ 
mnl contra.ctilit,r of the lung:. In true emphy!'lcma. howC\'C'I', which de
\·clop!'l at a comparatiYcl~· early perio1l in life. WC' may i::af't•ly asRumc that 
the retrattile cner~,r is defocti\·e (probab1,\T a con.genital con<lition), nn<l 
hence in f'lH.:h Ca!'cs the action of the usual cnu~al factors will i::.pccdily 
cn!!cndcr O\'Cr-distention. or emphysema may clenlop cYcn in thC' ab
~ence of tbe usual ca11i::al factors. In these instantC'!'l thNc i~ prohai>ly 
a rp1antitativc as well as c1ualitative defect in the cla~tic-tissuc clement 
of the lungs. 

Pathology.-'fbe thorax is enlarged (barrel-,hapcd). and upon re
mo\'ing the sternum the lungs are found to completely fill the mccliasti
num, all(} do not retract as in health. ~'bey pre~cnt a pale1 ane1~ic 

:~lJ~~~·a~e~~· ~~:~ ~7;;;e:~~o~'~ga~~1t~:t~~~~~ f~~~~~s d~.;~l s~~·~~~s;.e::~i111; 
pit on 11res),ure (n. leadinfr characteristic). 
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Immecl~ately Lcneat~ the plPura. enlarged air-cells can be fli~tinguitihe1l 

;:~~:~stc~;.~~:;~\~~· t~~·~j~~1~i~t~~s a~~o~~~·~~eafu~g~~a~~f~t~e~r ~>'~~~~il:t:~~~;. ~~~~: 
may be so far dcta.ched as to be pedunculated. _\t thC' anterior Lorelei::-. 
a series of air-blcbs, resembling a frog's lung, may be olnseHe<l. In 
these situations, as well as near the root of the lung, distention b 
usually more marked than elsewhere. ~l1he pleura. is also pale, and in 
patches the pigment may be entirely absent ( r"irdww's albiuis111). 

Upon rnicl'Oscopic examinat ion it is observed that the dilatation 
starts in the infundibu lar and alveolar passages. 'l1be septa are partially 
obliterated, the a lveolar walls thinned and, lastly, perforated, "bi le in 
co11sc<1uence of these changes the air-cells communicate with one anothct\ 
ancl tbus form larger or smaller air-sacs. 1The process is an atrophic one, 
in which the smaller elastic fibers at first disappeal', while the larger be
come lMtss pl'otninent and often ruptul'e<l. After the latter changes ham 
begun the capillaries likewise d isappear, and the epithelium of the air
cclls undergoes fa.tty degeneration, though in the larger bullre a pan
mcnt layer is retained. The smooth muscular element may also occa
sionally be seen to be bypertropbicrl (Rindfleisch). 'J'he condition from 
which the clinical phenomena. arise is most probably the loiss of the 
capillar.v blood-vessel system. 

'I1he bronchial mucous membrane is usually thC' seat of chronic inflam
mation. It ma.y be roughened and thickened, or the submucous elastic 
tissue may present prominent longitudinal lines, while the bronchial 
mucosa is covered with muco-pus. 'l'Le smaller tubes may be dilated 
(l>roncltieda8ik)

1 
and this condition may be associated \\ith hypcrpla~ia 

of the peribroncbiaJ connective tissue. 
The diaphragm is lowered and the subjacent viscera correspondingly 

displctced. 'l'he heart is pushed downward and somewhat backwar(l, the 
right side sliowing well-marked changes; the cavit ies are dilated and hy
pertrophied, 1luc to obliteration of the pulmonary circulation; au<l in long
shmding cases hypertrophy of the left chambers may :Liso develop. Tbe 
pulmonary artery <t.ncl its hranches arc enlnrgC'd and the !l'Cat of athc
romatous dcg<'nerat1on. The liver, kidneys, and other vi:-<·cra prc~ent 
tbc chauges that belong to long-continued Ycnous engorgement. 

Etio logy.-'l1be affection is often secondary to, and de,·elops in 
consc(1uencc of, other affections of the lung-notably, chronic broncldtis 
and w!tooping-cougli. 'l1he dry form of chronic bronchitis, in particu
lar, is apt to generate pulmonary emphysema.. Under these circum
stances the disease is directly attributable to the mechanical influences 
to which the alveolar walls are subjected during respiration . This ab
normaJ strain attends inspiration to some extent, but mainly expiratio1~, 
owing to the obistruction to the egress of the air in the smaller bronchi, 
with increased infrct-alveolar afr-pres:mre. 'l1he increased tension in the 
air-cells may be accounted for, partly, by the severe and pertiistent 

~~l~~~' 1t::g:~rf~1~~~b~;oc1:1~~nrcW~~nth::1~~~l c:a~~l~1~~ge~~Y1;~:m"J~per part 
Bronchial asthma, on account of the obstruction of the exit of the 

air from the lungs, produces during the attacks a.n acute en~phys~ma. 
that may result finally in a condition of permanent O\'Cr-d1~tcnt1on. 
Certain occupations, such as blowing wind-instruments. or those that 
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entail sc,·er~ muscular strain (e.g . blacksmithing), act as predisposing 
causes, and hence emphysema. is of common occurrence among tbr 
working classes, and is more common in males than females. The dis
ease is often hereditary, there fre1.1uently being several sufferers in the 
~nme family. During adrnnced years the lung-elasticity often dirnin
i~hes, and as a con~equence a <lispo:-"itiou to emphysema is engendered. 
On the otLcr hand, emphysema is not infret1uently met with in children, 
and in such there may be a. respite during early adult life, with a recur
rence at a later period. An emphysematous tendency also results from 
congestion of the lungs associated with mitral valvular disease. 

Clinical History.-In nearly all cases the disease develops insidi
ously, the symptom!-! being grac1u111ly added to those of tltc primary affec
tions (chronic bronchitis, asthma, etc.). When due to the occupation of 
tLe patient its dcrelopment is also slow, and not infrequently its origin 
dates back to childhood or beyond the recollection of th<• patient. Rarely 
it ma.y exhibit a more acute development, as, for example, after '\hoop
ing-cough . 

The first symptom is a. variable degree of dyspnea, and to this ma.y 
be added temporary cyanosis and cough. ~.L1he severity of the dyspnea 
varies '\ ith the degree of distention of the air-cell~, even thougl1 adJi
tionally aggravn.teU by the coexistence of chronic brontLitis, asthma, 
ttc. ln moderate emphysema the dyspnca is only apparent on going 
up :stairs, runuing. "alking rapidly, or after a hearty meal: on the 
other hand, in adnmced grades of the affection it is con!:ltaut, and is 
intensified by the slightest exertion, cvcu to orthopnea. Speech is inter
fered with, the patieut's utterances taking the form of' fragmt'ntary 
sentences or syllables. The labored breathing is shO\\ll partitu larly in 
expiration, and, as in asthma, in \\hich the ah-colar spaces arn acutely 
di!l.tendcd, so in emphysema the rhythm of the rcF.piratio n is chauged. 
'l'he inspiration is shortened, and the expiration is greatly prolonged 
and accompanied by "heezing when chronic bronchitis coexists. 

In the later stages cyanosis becomes more marked, and is noticeable 
in proportion to the los:i of compensation and intcrfcrente with the car
clio-pulmo11ary circulation. It of'Leu attains to an extreme dcµ:rcc, and 
the patient's alarmi11g appearance may be in striking contrast with bis 
apparent degree of comfort. In mild forms the cyanotic tint is con
fined to the lip~, lobes of the ears, and the extrcmitic>~. ~\n_v increase 
in the degree of clyspnea after exertion results in an i11treased Llueness 
of the surface. 

The cou,qli is dependent upon the presence of chronic bronchiti8, and 
the latter disease is frequently found in combination, particularly <luring 
the winter. ~.L1here is also an expectoration that is identical with that 
of chronic bronchitis, and when this disease reaches an advanced stage 
the cough persists throughout the year (tiide Chronic Bronchitis). ln
tercurrcnt acute attacks of bronchitis arc often followed by temporary 
attacks of asthma; and since chronic bronchitis in its liighcst grades is 
met with at an advanced period of life, so, as would be expected, the 
Ca!l.es of advanced emphysema are a lso met with a.t the same period. 
O!<dcr bas described a group of cases occurring in patients~· from twcnty
~\·c to forty years of age who, winter after \\inter, IHwe bad attath of 
rntense cyanosis in tom1equcnce of au aggrnvatc<l bronchial ('atnrrh." 
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'fhcsc patients are short-breathed from infancy. and their <:onllition i~ 
attributed to a primary defect of structure in the lung-tit':-1uc. 

General Symptoms.-'l'bere is an ab:;cnce of fobrile movement; the 
pulse is not increased in frequency, though sometimes focLle; an1l th!.! 
temperature of the body is generally subnormal. There is a Yery gra1lual 
loss of flesh and strength, and the patient is stoop-shoul<lcre<l, prC:-<t!Ut

ing a peculiar ca.chectic appearance-a, con<lition that is in strong con
trast with the dusky appearance of the face, the swollen neck, and the 
enlarged chest. 

Finally, other symptoms may be mcntione1l that are for the mn~t 
part secondary to hypertrophy, followed by dilatation, of th<.• right ven
tricle. rrbis hypertrophy is the result of pulmonary congestion and 
obliteration of the pulmonary capillaries induced by the emphy~ema . 
U ndcr these circumstances severe attacks of cough occur, attcn1led with 
extreme dyspnca and lividity. ftnd later the cond itions that usually suc
ceed a moderate grade of tricuspid insufficiency supervene, such as con
gestion of various viscera and edema of the feet. Anasarca is rare. 

Physical Signs.-The shape of the c:hc~t is much altered: O\\ing 
to the increased antero-posterior diameter, it becomes barrel-shaped 
(Fig. -16), and the sternum bulges, as do also the co~tal cartilages. 

The infracla.vicular and mam
mary regions arc also promi
nent, and gi,·e the thorax an 
abnorma lly rounded appearance. 
The epistcrnal notch is deeper 
than the normal, the clavicles 
and muscles of the neck are 
unduly prominent, and the neck 
iteelf appears to be shortened, 
owing to the elevated position 
of the clavicles an<l the ster
m11n. There is an antero-pos
terior curvature of the spine 
and a winged condition of the 
scapulre-changes to which the 
stooping posture is a~cribahle. 
Below. the thorax appears con
tracted. The intercostal spaces 
are "idened and depressed, and 
a network of dilated \'cnules fre
quC'ntly extend:-; latcrall_v ahO\'C 
the inferior costal border, but is 
by no means characteristic of 

J<'u:;, IG.-J.lurrd-shapcd chc~t in ~mphysema. O:ic affection. 

The movements of the chest are vertical rather than expansi lc, and 
the lungs ar~ constantly in a state approaching full expansion; in the 

!-~~:-~;~t~~~i··~~~~1c~11 ~\1~~~>'.~~~·pt~~:~~:i~:i~.i~~git~:~s at~~c~cf ~~~~~ir~~io~~serrl;~~ 
respiratory acts, as n. whole, are labored, and the diaphragm and ab-

~~:.xi~:1a~1 Y:01i~18,·i~~b1c~e~~1 t'%; !-~~d w~~ig:~:~~-~~ "0p:i~;~?o~~- is ' ' l;:,,1~C:;S; 
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noticeable. .\ transverse linear depression across the abdomen, on a 
le,·el with the lo" er ribs, may also be present during inspiration. Ycn
ou" pulsation may be seen in the neck after failure of the right \'Cntricle 
has occurred. 

On palpation the character and direction of the chcst-mo,·cmcnts 
ma..v be accurately appreciated. The tactile frcmitus is decreased, but 
not absent. In adrnnced cases the apex-beat cannot be felt, and C\'Cn 

in the earlier stages it becomes more and more enfeebled. Owing to 
di:::pla.ccmcnt of the heart and engorgement of the right ,·entriclc there 
is ;t distinct systolic shock over the ensiform cartilage, and also a pul
sation in the epigastrium. 

Percussion yields a characteristic ~yper-resonancc. This may be 
cfo;tinctly "Skodaic" or serui-tympan iti c, and in extreme dilatation of 
the air-cc1ls the tone may be woodeny. 'The area. of cardiac dulness, 
owing to the fact that the lungs overlap the hC'art, becomes lessened and 
finally obliteratc<l; while the upper limit of liver-dulncss, both ante
riorly and posteriorly. is found to be one or two interspaces lower than 
normal, owing to the fact that the diaphragm is depres~e<l. The upper 
level of splcnic <lulness is also lowered, and the area. of percussion
hypcr-rc~onance extends higher above the cla\·icle than naturally. 

On auscultation the inspiration is short and feeb le, while the rxpira
tion is greatly lengthened, the ratio of these sounds as to duration being 
rercrscd as compared with the normal. Their pitch is somewhat low
ered, particularly that of expiration : and when rttlcs are present the 
re!ipiratory murmur (particularly the inspiratory) may be scarcely 
audible. In well-marked instances of emphysema. inspiration and 
expiration may rarely be of e<1ual length. lt is a fact worthy of 
emphasis that the parts of the lungs that are not so markedly emphy
sematous as others give a harsh, exaggerated vesiculnr murmur. owing 
to the great efforts of breathing. Rales of various sorts are frequently 
:tu<lible, due to bronchitis, which, it must be rccollcctcd, accompanies 
e~1physema in a majority of instances; less frequently the auscultatory 
s1gnR of asthm:t, plcuritis, and phthisis are encountered. Rarely, rub
Oin~ sounrl::-. that have been attributed to the friction of enlarged air
cell~ a~ainst the pleura, are audible, and when the interlobular variety 
supencnes upon vesicular emphysema. a crumplinlJ sound is heard. 'l'he 
!IO-c:alled " Lrunne~'s 1·dle," which resembles somewhat the subcrepitant 
r;1le. is not infrequently present. The vocal resonance varies from an 
almost total absence to a greatly increased intensity. 'The tricuspicl in
:-;ufficiency that develops late in this affection is betrayed by its charac
teri~tic murmur. 

J?iagnosis.-A positive diagnosis may be arrived at from a consid
eration of the history, including such points as heredity, occupation, 
thl' long duration of' the cond ition, together with the most characteristic 
~ymptoms (dyspnea, cyanosis, signs of' chronic bronchitis), ::ind from the 
phy..,ical signs. In a case of beginning emphysema, particularly among 
chilclren, a certain diagnosis is not to be attempted. 

Differential Diagnosis.-Pnemnotlwra:r is the disease most apt to be 
confounded \\ith emphysema. It develops suddenly, however, while 
emphy~ema is of slow development, and the ration:il symptoms of 
pneumotLorax are more constant and urgently distre~sing tLan those of 
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emphysema. Pncumotborax is unilateral, and gives a purely tympanitic 
percu::;sion-notc, while hypertrophic emphy~ema. is bilateral and it8 per
cussion-11ote is hyper-resonant. Auscultation in pncumothorax usually 
gi\'CS amphoric breathing. metallic tinkling, the characteristic ~uec:u~-.ioi1 
!-l-p lash, and au absence of the vesicular murmur; all of which symp
toms arc very unlike the auscultatory signs of emphysema. 

Another affection gi\•ing rise to dyspnca. cou~h, and cyanosi~ is 
pleurisy with effusion, but the slow course, the absence of fever, and 
the universal hyper-resonance that characterize emphyscmiL do not be
long to pleurisy. The latter affection is usually uuilatcl'a.1 1 and over its 
scat a flat pcrcm:sion-note is obtained. 

Prognosis.-!Iypcrtrophic emphysema of acute form (e . .<!· result· 
ing from whooping-cough) is often curable; but the usual slowly
genentte<l vari ety, so far as recovery is concerned, gives a totally un
favorable prognosis. In many cases, however, Jif'c is not materially 
shortened. 'fcmpora.ry improvement is possible when the lesion con
sists merely of a distention of the air-cells. an cl this is sho'' n by a 
corresponding improvement in the physical signs. 'l'he effect of 
fre(1ucntly recurring attacks of bronchitis is only to intcn;.;ify the 
symptoms of a disease that is innately progressive. Intcrcurrcnt 
affections, however, such as pneumonia (lobar and lobular) and pulmo
nar~· tuberculosis, may prove fatal. Dropsy, following broken compen
~ation, is often a. late and dangerous complication; other late accirlcnt.., 
of the disease are hemoptysis and sudden rlilatation of the right heart. 

Indi\'idual circumstances, such as the patient's social condition, the 
stage of the affection in which he comes under proper trratmcnt, an!l 
the degree of care Le is willing to exercise, greatly influence the out
come of the case. 

Treatment.-Thc treatment is to be directed toward thr removal 
of the ca.u~cs of cmph,Yscma, and cliieAy of tho chro nic bronchitis. 
_From pcri:;on:d observation I am fully convinced of the fact that the 
progress of the disease can be arrested, and that the condition is e.omc
times imprO\'Cd, by relieving the chronic bronchitis. 'l'hc iodidl' (po
tassium, sodium, and ammonium) wil l sometimes produce effects that are 
truly rcmcll'kablc, and the .!'Oyrup of hy<lriodic acid may be employe<I 
when the iodi<ls are not well borne by the stomach. If the occupation 
of the patient tends to aggravate the clise:ise. it must be forl'aken for 
one that is less harmful. Yiolent paroxysms of cough ali;:.o contrilmte 
to the production of ah·eolar distention, and hence must be allc\•iatcd 
promptly. fnterc:urrcnt attacks of astbm:.1 have a. similar effect. and 
must be relieved as speedily as possible by a resort to nppropriate the.r
apeutic measures. Attacks of acute bronchitis arc to be prennte1l, 1f 
possible, by suitable clothing, by arnirlance of expo!-l.nrc to inclement 
weather, dust, and the Yitiated atmosphere of oYercrowdcd hall~, churche:-, 
and the like; whenever pmcticable the result c:111 be most succe.!'O..,fnlly 
obtained by a resi(lence in an equable climate. ~ince a. se,·ere l1ron
chitis is apt to increase the severity of the emphysematous symptoms, 
it must be cured as rapidly as possible. . 

As soon as pa::-sive congestion, flatulence. and constipation, \\Jth 
other gn.stro-i11tcstinal ~_ymptomR, appC'al'. the <liet will rlcnrn111l careful 
regula.tion. anil especially a restl'iction in the use of carbohy1lrates. 
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The bowels must also be moved regularly with a view to obviating the 
flatulence and portal engorgement. 

The heart needs to be carefully watched, and as soon as signs 
of broken compensation appear digitalis and strychnin will be found 
highly useful. Diuretics and cathartics may also become necessary. 
'.l'be sudden development of urgent dyspnea (or orthopnca) and extreme 
Ii,·idity, especially if associated with weak cardiac action and a rapid, 
feeb le, irregular pulse, calls for free bleedings, and more than once in 
the course of my hospital practice have I seen the lives of patients 
sufferi ng froru emphysema saved by timely vcnescction . 

Besides meeting the pathologic and symptomatic indications, we 
should aim to assist the patient in expiration, and Gerha rdt has sug
gested systematic mechanical compression of the thorax dur ing expira
tion as a useful measure. This external pressure must be made by an 
attendant, "ho places his bands flat on the lower lateral portions of 
the thorax, and the manipulation is to be continued for from ten to fif
teen minutes daily. The results obtained b,v certain German authors 
have been encouraging, but in my own hands the method has failed, 
except in two instances occurring in young adults with yielding chest
walls, in" hom it was of the greatest service. The pnewmafie treatment, 
comprising the inhalation of compressed air and the breathing into 
rarefied air, rich lJ deserves further tria l,1 its use having been productiYe 
of permanent improvement in a number of cases, as shown by physical 
examination (including mensuration). 

SENILE EMPHYSEMA. 

This variety is in reality a. senile atrophy of the lungs, and has been 
appropriately termed "snrnll-lunged emphysema" by Sir Wm. Jenner. 
In consequence of the complete atrophy of the alveolar walls, coalition 
of the air-cells takes place, with the production of large air-sacs. The 
lungs contain less than the normal volume of air, instead of an abnormal 
quantity as in trnc hypertrophic emphysema, and as a result occupy less 
space in the chest-cavity than do healthy lungs. ~1he pulmonary tissue 
elements are deeply pigmented. The condition does not produce right 
\·entricular hypertrophy. 

The symptoms are negative, although subjects in whom senile em
physema cle\·elops may have previously hacl chronic bronchitis with 
more or less <lyspnea. They quite frequently present a withered ap
pearance. and the chest on inspection is seen to be contracted, O\\ ing 
to the fact that the ribs approximate more closely and take a more 
oblique direction than in health. 

Treatment is unavailing. 

GANGRENE OF THE LUNGS. 
Pathology.-'.l'he affection presents itself in two forms-as a (a) 

diffuse, and a (b) circumscribed process. 
(a) The diffuse variety is rare. I t may, however, be met with in 

1 Wnldcnburg'sportableapparatusiscon\'enicntforuse. 
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loba.r pneumonia, and very rarely in coasc1lucnce of occlusion of the 
large branch of the pulmonary artery; it may al~o be ~crondary to the 
circumscribed form. The greater part of the lobe, or e\·en an entire 
Jung, may be involved, the pulmonary parenchym:~ d<'gcnerating into a 
putrid, greenish-black, pulpy mass, wi.th no obvious line of demarcation. 

(b) The circumscribed form may rnrnlre either one or both lunJ,?;R, 
though the right is affected somewhat oftener than the left. '.I'o this 
category belongs the so-called embolie lJangrene, the nodules of which 
ha.vc their favorite scat in close proximity to the pulmonary pleura. ;\JI 
etiologic varieties of the circumscribed form more fr~quently implicate 
tbe lower tlrnn the upper lobe of the lung. occurring 111 sharply defined 
areas, which ma.y either be single or multiple. The affected area fir~t 
presents a greenish-brown appearance; its central portion l:iOOn under
goes softening, and a cavity is thus formed whose walls are ragg<'cl utHl 
irregular and contain a foul-smellin.g. dark, greenish liquid. The !'iur
rounding lung is infhimed, and the air·sacs contain inflammatory pro~l
ucts (fibrin, epithelium, pus), while the highly-irritating an<l putrid 
material sets up an intense bronchitis. These gangrenous foci may in
crease in size by a peripheral extension, and thus the adjacent ,·cins 
may become plugged with infectious thrombi or the vcs~els may b.eeome 
eroded. Emboli may then be detached from the infectious thrombi, and, 
entering the circulation, ma.y set up foci of septic inflammation in re
mote organs. A truly remarkable connection exists between circum
scribed gangrene of the lung and cerebral abscess. When the gangren
ous spot is situa,ted near the pleura, simple or gangrenous pleurisy may 
arise as a complication, or the pulmonary pleura may be_ perforatrd ancl 
pyo-pncurnothorax result. When recovery ensues the cavities formed 
as the result of the conversion of lung-tissue present tb limiting wall of 
dense connective tissue. Such cavities may remain permanently or may 
slowly berome contracted. 

Etiology.-Gangrene of the lungs is caused by the bacteria of putre· 
faction (probably the staphylococcus albus or aureus). The disease is 
rare, even though the opportunity for inhaling the bacteria that cause 
it i~ a constant one. It is only when tho lung-tissue has become im
paired or peculiarly altered that the specific bacteria are capable of pro-
ducing gangren<'. It may occur in several ways: . 

(1) Rl'conclary to lobar pneumonia, hemorrhagic infarctions, cavit11:s 
in the lungs, bronchiectasis, wounds of the lung, contusions of tLt> 
thorax, carcinoma. of the esophagus, or to compression or embolism of 
the pulmonary artery or of the bronchial vessels. 

(2) As an embolus, derived from a gangrenous area in some other 
organ of the body, i~ may lodge in the lung an<l set up putrefactive 
changes. 

(3) l)ressurc from a. thora.cic aneurysm may give rise to gangrene. 
(4) ~'he most important causal factor, however, is the entrance of 

foreign bodies, especially bits of food, into the bronchi and lungs. 
Whether or not the specific bacteria of putrefaction enter the lungs 
with the foreign bodies, the latter render the tissue-soil receptive ~o the 
former, and once the process has been initiated it is apt to extend itself. 
'l'here are several ways in which these foreign particles gain entrance 
into the bronchi and lungs: (a) By a faulty swallowing of the food; (b) 
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By inhalation: (r) By a carcinomatous perforation of the esophagus into 
the bronchus or into the lung. 

(;;) In the course of debilitated states of the system, as during con
v:ilescence from protracted fever (rarely), and in diabetes mellitus 
(frequentlv). 

Symptoms.-'l'hcse are local and general, the former alone being 
diagnostic. 

Local Symptoms.-Therc is cough accompanied by an exccrclingly 
fetid expectoration that is usually quite profuse. When abundant, 
and when expectorated into a. conica.l ghss and allowed to sta.nd 
for a. time, it separates into three la.vers: (a) the uppermost, being 
frothy. opaque, and of a grayish-yello"· color; (b) the middle, clear 
and watery : and (c) the lowest, appearing as a greenish-brown sedi
mcntar~· layer containing shreds of lung-tis.sue and sometimes blood. 
The microscope i-ihows it to consist of numerous elastic fibers, bacteria, 
fat-cry~tals. muco-pus, granular matter. and leptothrices. Small quan
tities of blood in the sputum arc ,·ery common. l\:anncnburg and Streng 
ha.,•e al!'o described ciliated monads as occurring in the sputum. The 
patient's breath is. as a. rule. intensel)· fetid, e\·en though there be no 
expectoration. but this fetor of breath may be ab~ent, as in a case of my 
O\\D (which came to autops,y), in which the localized gangrenous proce~s 
had no fistulous connection with the bronchus. It is to be recollected 
that if any of the large branches of the pulmonary arter.v he eroded. free 
and eYcn fatal hemoptysis will result. 

Pliyrtfral S(qns.-The physical signs are sometimes obscure. as when 
the areas inrnhed are smaller and deeply situated, and in such instances 
signs of bronchitis only ma,y be detectable. When hirge and fa\'orabl.v 
situated, however, the affected spots usually gi,·c signs of consolidation, 
rapidly followed by those Of CaYity. fo addition bronchial raiCS-USUal!y 
moist-and coa rse c:n·ernous r3.l es arc usuallr audible. I t is obvious 
th:tt when the pleura is implicated the s igns oi" pleurisy are added, and 
if pneumothora.x be present those belonging to the latter condition also. 

Tbe chief general symptoms are irregular fever, emaciation, and 
profound prostration. A septic condition of the system is commonly 
deHloped, and tLe patient sinks from exhaustion. Barely there may 
be an almo:st total absence of constitutional disturbances, an<l sucL 
instances trrminate in reco,·ery. 

Diagnosis.-'L1he <listinctil•e feature is the intense fetor both of the 
sputum and the breath. The physical signs may readily <letcrmine the 
existence of the pulmonary lesion, but it is difficult to eliminate abscess 
and fetid btoncl1itis associated with bronchiectasis. ~'he results of a 
careful exami nation of tbe sputum, together with the less horribly fetid 
odor of the breath, in absl·ess will usuallv suffice to eliminate the latter 
affection. In fetid bronchitis the fetor of the breath and sputum is also 
less marked than in gangrene, while its course is slower and more favor
able than that of the htttcr affection. 
. Prognosis.-The prognosis is always grave, though rarely reco,·ery 
rn circumscribed gangrene of the lungs ensues. The chief dangers arc 
exhaustion and hemorrhage. Improved methods of surgical treatment, 
however, have saved life in a few instances, and promise to reduce still 
further the mortality-rate of this serious affection. 



532 DISEASES OF TJIE RESl'IRA1'0RY SYS1'E.\I. 

Trea tment.-The leading indications arc-
(a) 'l'he disinfection of the gangrenous focus or foci in the lungs. 

This may be accomplished by the internal a<lministra.tiou of crca:-ootc or 
carbolic acid or by the use of the antiseptic spray. lu a recent cnsc 
the employment of Robinson's inhaler, charged with equal parts of 
crcasote, alcohol, and chloroform, gave encouraging result:s. 

(b) The patient's nutrition must be maintained, if possible, by a con. 
centrated liquid <liet1 administered in fixed quantities and at regular 
intervals; also by the judicious cultivation of the digesti\·e fu11ctions, 
together with the use of stimulants and tonics. For a dc:scription of 
the sul'gical treatment of gangrenous cavities of the lungs the reader is 
referred to special works on surgery. It is the physician's dut~y 1 how
eve1\ to determine whether or not the patient's general condition \\ill 
admit of surgical interference, and also to localize as nearly as may be 
the affected zones for the surgeon's guidance. 

ABSCESS OF THE LUNGS. 
(S11ppuratfreP11eumonitis.) 

P a thology.-This affection is chrattcrizcd by the formation of 
pus and the degeneration of lung-tissue. It rua.v be (a) a mere infiltra
tion of the blood-vessels, bronchi, or interstitial tissue, but more frc
<1ucntly purulent inflammation of the lungs takes the form of (b) an 
ordinary abscess. In size the a.hscesses range from that of a walnut to 
an apple, and I have observed in one case inflammation of the whole of 
the middle lobe of the right lung. The itbscess-wa.lls arc irregular an(l 
decidedly ragged; and in the case of old lesions there i8 a dense fibrous 
wall; the contents arc purulent and rarcl.\' necrotic. lf the contour of 
an ~bscess touches the pleura., empyema. is the usual result, though scro
fibnnous pleurisy m::iy rarely follow. Rupture of the abscess into the 
pleura. ma.y also occur. 

Etiology.-~treptococci are found, though they are not the onl.v 
direct causes of abscess of the lung. The cliplococcus pneumonire and 
Friedliinder's bacillus have been noted, as well as certain other pyogcnic 
organisms. Predisposit£on is noted in certain conditions, as (1) during 
or following the occurrence of inflammation, as in lobar nn<I lobular 
pneumonia.. Suppurative infiltration, howe\'C'I\ more frequently arii-cs 
under these circumstances than abscess, and in the rare instances in 
which the la.ttcr occurs it is apt to be comparatively small and multiple. 
In all forms of inhalation and deglutition broncho-pneumonia, however, 
abscess of the lung is a, frequent scquela.. 

(2) l'erfora.tion of the lung from without or from adjaccut organ.;;.. as 
in carcinoma. of the csoplrngus, ab:scess of the liver, or suppurating hyda· 
tit! cyst. 

(3) Jnfectious emboli, found in connection with septico-pycmia, fre
quently cause metastntic abscesses in the lungs. In a mechanical manm•r 
they may produce hemorrhagic infarctions. followed by suppuration. or 
the latter process may occur independently of the former. 'l 1he absce!'~es 
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are usually situn.ted close to the pleura, and are frequently wedge-shaped; 
they rnry~in number from one to several hundred, and in size from a 
pin's head to au orange. 

(4) Abscess of the lung ma.y result from inward extension of a puru
lent pleurisy; and, oppositely, purulent pleurisy may result from an 
extension of abscess of the lung. 

(5) As elsewhere stated (vide Pulmonary Tuberculosis), suppm·ation 
is quite generally associated with chronic pulmon:.H~ tuberculosis. 

Symptoms and Diagnosis.-The examination of the sputum is 
of the greMest rnluc in the diagnosis of this disease, si nce, being puru
lent, it usua lly presents a, yellow, or less frequently a. greenish- or 
brownish-yellow, color. It emits a fetor tha.t is less pronounced than 
that of either gangrene or putrid bronchitis. Particles of lung-tissue 
mav be vis ible in the pu , and on microscopic examination of' the latter, 
ela~tic fibers, the prcsentc of which is of the utmost importance in the 
diagnosis, may be found in profusion. Next to the investigation of the 
sputum, the physical signs of cavity arc of the greatest assistance in 
distinguishing abscess of the lung; these. howc\'eI\ arc wanting unless 
the abscess is of a considerable size. By themselves, the signs of cavity 
do not suffice for the recognition of abscess, but when combined with the 
characteristic sputum leave no room for doubt. 'J'he history of indi
vidual cases is of considerable import<lnce, as confirming the more 
characteristic features. 'l'hus antecedent pneumonia or scptico-pyemia 
would be strongly corroborative. 

Prognosis.-'L1he prognosis is often hopeless, as, for example, when 
the disease is associated with pyemic processes in other parts of the 
body. On the other lrnnd, those rare instauces in which it is secondary 
to pneumonia. give a comparatiYcly favorable prognosis. 

Treatment.-'l1hc chi ef aim in the therapeusis should be to ~mp
port the system by the administration of tonics, st imulants, and anti
sept ics. as well as by methoclic feeding with li gl1 t and concentrated 
forms of nouriehmcnt. Inlrnlation of antisept ic sprays (crcasote, thy
mol) shou l<l be tried. Wb en tbe abscess is situated near the periphery 
of the lung, surgical interference is to be advised as soon as the first 
indications of increaRing weakness appear. For the details of the ope
ration of pneumonotomy for pulmonary abscess the reader is referred 
to ~pecial works on surgery. The statistics of Eicbhorst, 1 sbo,\ing its 
f:l\·orable results, may, however, be mentioned. as follows : in 13 opera
tions recovery or improvement was noted in 6, while fatal terminations 
occurred in 7. 

PNEUMONOKONIOSIS. 
(..l11tliracosis, Cltalirosis, elr.) 

Definition.-A form of chronic interstitial pneumonia thn.t arises 
from the inhalation of dust-like particles. Different terms have been 
applied to the condition according to the n::tturc of the dusts inhaled, 
the chief among these being-{!) Anthracosis (coal-miner's disease), 

1 Speciellepalhologie, Bd. 1, S.519. 
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due to the inhalation of coal-dust; (2) Chalicosis (stone·cutter's phthi
sis), caused by the inhalation of mineral dusts; and (3) Si<lcrosis, 
caused by inhaling metallic particles, particularly iron oxid. 

(1) Anthracosis.-Among dwellers in cities a moderate degree of 
pigmentation of the lung-tissue with coal-dust is the rule, while in those 
resi1.ling in rural districts the condition is decidedly less common. 1'rue 
a.nthracosis, however, has reference to such an accumulation of the car
bon particles as can be due only to the inhalation of a well-la.den atmo
sphere, or under circumstances when the mucous membrane is unhealthy 
or without pcrfoct ciliary action. Under such circumstances the normal 
scavengers of the respiratory organs-the mucous corpuscles lining the 
trachea, the bronchi, and the alveolar cell s-fail to <lea.I successfully 
with the numerous dust-particles that gain entrance along with the 
inspired air; hence some of the latter pierce the mucosa. and reach 
the lymph-spaces and lymph-vessels. On reaching the bronchial mu
cosa they become enclosed in leukocytes, mucous corpuscles, and ah•e
olar cells, and are conveyed by the la.tter to a more remote destination. 
Arnold shows tha.t after the particles enter the lymph-system they are 
carried "(a) to the lymph-nodules surrounding the bronchi and blood
vessels; (b) to the interlobular septa beneath the pleura, where they 
lodge in and between the tissue-clement; and (c) along the larger lymph
channels to the substernal, bronchial, and tracheal glau<ls, in which the 
stroma-cells in the follicular cord dispose of them permanently and pre
vent them from entering the general circulation." Ha.rely the carbon 
particles m:~y find their way into the general circulation; this may 
occuri as shown by Weigert, when the pigment~d bronchial ~lands be
come adherent to the pulmonary veins, thus givmg opportumty for the 
escape of the carbon granules into the blood. 

Anthra.cosis leads, primarily, to chronic bronchitis, to be soon fol
lowed by emphysema.; but it must be recollected that extensive anthra
eosis may be present without any other changes in the lung than the 
presence of carbon particles stored in the protoplasmic cells. The lung
tissue presents great variations in its degree of susceptibility to these 
foreign particles. Sooner or later, there is usually produced, as the 
result of their irritant action, 1 a. proliferation of the connecti,•e-tissue 
elements-i. e. a chronic interstitial inflammation. This fibroid change 
usually starts in the pcribronchial lymph-structures, though the bron~hial 
an<l tracheal glands a,re, as a rule, similarly involved at a comparat1,·el)' 
early period. The affected lung-tissue is frequently coal-black, dense. and 
airless. The pncumonokoniotic areas var.v greatly in size and number~, 
and not infrc11uently they coalesce, in wilich case large portions of the 

~l~l~~;.~i=~u~o ~~Y1~~~fi~~i~t:~~~1t ~: ~:~~i~nc;~:~~~~. ;:cf ~~:~01;~:~:.~n~ :d~ 
hesions exist. Bronchiectatic cavities may be present, and later necrotic 

~~~\~~~~\~~~tt~:ni;~\l~l1:t~~r~r~~~d~cct~~;~h;:a~~~gl~~t~1;.e c~i~:~~:l~~a~~ s~~~~ 
the bronchi their walls a.re prone to ulcerate. I have noticed that the 
process almost invariably terminates in pulmonary tuberculosis, and par-

lung: ~~~~~~~h~°ra~~:~sa~~a~u~0~~ f:~~~~li~g ~~i:~~~~1~h~1!dr~~i~i1'·~~!1a;~rtir\:St~f 
coal. 
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ticularly is this true of cases that follow the inhalation of mineral and 
vegetable dusts. 

(2) Chalicosis. - Changes similar to those previously described are in
duced in the pulmonriry connective ti~sue by the inhalation of stone· 
dust by those who follow certain occupations, such as stone-cutting, 
knife- and axe-grinding, and millstone-making. The irritating proper
ties of this form of dust cannot be denied, as shown by the great uispo
sition in this subrnriety of pneumonokoniosis to the formation of fibrous 
nodules and diffuse areas of sclerosis in the lungs. The nodules ha.vc 
a. gray center and a dark<'r periphery; they are exceedingly dense, and 
sections are ma.de with much difficulty. The cut surface may present a 
grayish and distinctly glistening appearance. 

(3) Siderosis.- 'l'h is term implies a. collection of iron oxid in the 
lungs, also due to the pursuit of certain occupations (dyeing, iron
smithing, etc.). Cases of much the same nature arc caused by the in
hala.tion of vegetable dusts by grain-sho\·ellcrs, cotton-spinners, cigar
makers, etc. ~rhe pathologic changes arc identical with those in anthra
cosis, though the color-appearance is red instead of black. 

Symptom s.-Rarely the onset is marked by the symptoms of acute, 
followed by those of chromc1 bronchitis; but in a. vast majority of in-

!~~~0c:s0~h:~:i~xb;;~~~i~~u~:.ad~f~l! :)~:~!~~~;-if!~r0l~~t)~Sxc1:~u~~etos~~~ 
superadded, the patient now suffering from dyspnea, and less frequently 
from asthma. 'l'he sputum is diagnostic in anthracosis, being quite 
dark; in chalicosis a. microscopic examination is essential to show the 
particles of silica; while in siderosis the expectoration presents a red
dish color. Apart from the foreign particles, the sputum is for a. long 
period of years muco-purulent in character, and later it often conta ins 
the tubercle bacillus. 

The physical signs are not distinctive, being identical with those met 
with in chronic bronchitis associated with emphysema, and fo11owed by 
.those of interstitial pneumonia, a.ad sometimes by thos~ of cavity. 

The dia gnosis is to be made both from the history and from a gross 
or microscopic examination of the sputum. It ma.y be confirmed by the 
in,·ariable presence of the signs of bronchitis and emphysema, as well 
as by the effect of remornl to an atmosphere free from dust. In the 
later stages the detection of infallible evidences of phthisis only SCn'CS 

to corroborate thC' earlier diagnosis of pneumonokoniosis. 
The prognosis is favorable in hygienic surroundings until the more 

advanced Rtagc is reached. The condition favors the invasion of new 
growths (lympl10-sarcoma, or cobalt.miner's disease; t•icle infra). 

Treatment.-A change of occupation or several hours of exercise 
in the open air daily for those who are exposed to dust in work-rooms 
shoulcl be advocated. 

The active treatment is the same as for chronic bronchitis and em
physema from other causes, and is to be appropriately modified \\hen 
pulmonary tuberculosis develops. 
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NEW GROWTHS OF THE LUNGS. 

CARCINOMA OF THE LUNG. 

ALT~ varieties of carcinoma have been met with in the lung, but, with 
rare exceptions, carcinoma of this organ is secondary to similar gr•)\\ths in 
other parts of the body. '110 explain its origin it may safely be as!-lumed 
that the primary new growth involves a vein or lymph-channel, and that 
the latter carries the germ of the disease to the lung. It is also to be 
recollected that it m:iy result from extension, or by contiguity from 
neighboring organs (as the esopha.gus, mamma, pleura., or rncdiastinum). 

Etiology.-1l1 he causes of primary c:ncinom::t of the lung must be, 
in the ma.in, identical with those of carcinoma in general. and are as yet 
unknown . l\Iost cttses occur in middle-aged persons, and, while sex has 
no influence upon the appearance of the primary form of the disea c1 

the secondary form i!; more fre11uent in the female than in the male. In 
the female secondary carcinoma of the lung is often preceded by car
cinoma. of the breast. We may also regard hereditary influence as a 
potent predisposing factor. Secondary carcinoma of the lung is most 
commonly consecutive to primary carcinoma of the bones, and of the 
digestive and urinary tracts. 

Pathology.-The pathologic varieties of the primary form are 
scirrhou!5, cncepha.loicl) and cpithelioma, and of these the latter is the 
most common. Primary carcinoma is usually unilateral, the tumors at
taining to a massive size and frequently invoh·ing the greater pttrt of one 
lung. Their favorite seat is in the upper part of the right lung, though 
the pleura. is quite often invaded by the carcinom<ttous process. Less 
frequently there is pleurisy with sero-fibri nous cxudate1 which may be 
hemorrhagic. Carcinoma.taus involveml'.!nt of the cervical, bronchial, and 
tracheal lymph-gla,nds is quite usual , and rarely even the inguinal glands 
become irnplicated. Secondm·y carcinomata arc, as a rule. multiple, and 
m:iy be rnilia.ry in size. 'l1hey are disseminated widely throughout 
both lungs, though in the rarest instances they may be unilateral. In 
the softer varieties the central portion of the tumor-mass may undergo 
fatty degeneration, with subse1luent discharge through adjacent bronchi. 

Symptoms.-'11bc symptoms of carcinoma of the lung vary accord
ing to the location an<l extent of the disease. Among the most marked 
symptoms belongs pain, particularly when the pleura i~ implicate~. 
As 3: rule, for a. considerable period of time the symptom~ of bronchi~1s 
obtam, a,nrl later the breathing-space is diminished sufficiently to excite 
<lyspnea and cyanosis. With the increase in size of the new growth 
c~mpression of the heart, aorta, and large ''eins may result. whereupon 
disturbances of the circulation will arise. 'The new growth may exert 
pressure on the esophagus. causing dysphagia; or upon the recurrent 
lary ngea l nerve, causing aphonia and hoarseness; or on the trachea or 
a ma.in bronchus, followed by the symptoms of stenosis of those organs. 
There arc cough and expectoration. the latter frequently containing 
blood-corpuscles with mucus, and resembling in appearance currant
j elly; the sputa may also rarely exhibit a grass-green color, due to tra~s
formation of the blood-pigment. In carcinomatous lungs putrefactive 
changes sometimes ta.ke place, and if so the expectoration and breath 
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emit an offensive odor, while a microscopic examination of the sputum 
frequently discloses the presence of carcinoma tons elements. The well
known cancerous cachexia invariably develops. 

Physical Signs.-These will naturally depend upon the extent and 
location of the new growth. Inspection.-lf the lung-tissue be exten
sively involved, the walls of the thorax become unduly prominent and 
fixed O\'Cl' the scat of the tumor. Indeed, the tumor ma.y, though rarely, 
protrude between the ribs. '1,he intercostal spaces are widened, and the 
superficial veins, in view of the fact that they cannot empty themselves 
into the internal veins, appear engorged; from the same cause edema 
affecting the thora,x, neck, face, and arms ma.y be noted. Swelling of 
the lymph-glands in the neck or axilla is often witncssC'd, and is a.• 
symptom of high importance. On palpation the tactile frcmitus may 
be found to be diminished or absent. 'l'hc percussion-note will be fla,t. 
since the air-vesicles and smaller bronchi arc replaced by the solid 
growth . On auseultatio11 friction-sounds are the rule. 'J'he respiratory 
sounds may be greatly enfeebled or absent; but if the carcinomatous tumor 
communiet~tes with a wide-mouthed bronchus, bronchial breathing may 
be audible, and the usual physical signs of lung-cavity may be developed. 
The signs of general bl'oncbitis are present in most instances, being 
most pronounced in the secondary or disseminated form of the disease; 
in the latter variety the lung may shrink, forming a. condition in which 
retraction of the chest-walls on the affected side must ensue. If pleurisy 
with effusion occurs as a secondary event, the detection of the charac
teristic cancer-cells in the contents of the pleural cavity will show the 

• precise nature of the thoracic affection. 
Diagnosis.-The following symptom-group will pretty well estab

lish a diagnosis: A peculiarly shaped dull area (as when it extends 
under the sternum), perhaps a marked prominence over the site of the 
tumor, enlarged and hard lymphat ic glands in the vicinage, and more 
or less of the compression-symptoms-circulatory, nervous, bronchi;tl, 
or tracbial stcnosis. In rarer instances the diagnosis may be made by 
the occurrence of metastasis to the chest-wall. Again. the discovery of 
cancer-tissue in masses accidentally detached gives reliable indication 
of the disease. 

The differential diagnosis between pulmonary carcinoma. and 7ml
monary tuberculofds ea.n be ma.de with positiveness only by a careful 
microscopic examination of the sputum. J!"'rom fibroicl induration of the 
lung it is easily discriminated, owing to the history and slower course 
of the latter affection . 

Prognosis.-'rhis is bad, as death may occur suddenly from abun
dant hemorrhage or more frequently from either exhaustion or asphyxia. 
The duration of the affection varies from six months to a year, or, rarely, 
even two years. 

Treatment.-'fhc treatment must be addressed solely to the relief 
of pain and other subjective symptoms. 

SARCOMA OF THE LUNG. 

Primary sa.rcoma of the lung is rare. but in instances of generalized 
sarcomatosis the lungs show larger or smaller nodules " in almost every 
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case" (Birch-Ilirschfcld), occurring in connection with osteo-sarcoma. 
of other organs or in lympho-sarcoma of the cervical glands. · 

Secondary sarcoma, occurring in consequence of invasion of the root 
of the lung by sareomatous disease of the post-bronchial glands, is abo 
a not uncommon condition. 

Neoplasms occurring among the cobalt-miners of Schnceberg were 
described by Hesse and Tragner as lympho-sarcomata-slowly growing 
mai;:.ses that attained to a large size and gave metastasis to lymph-glands, 
pleura, liver, and spleen. In a majority of these cases there was an asso
ciated pncumonokoniosis, which had probably predisposed to the new 
,growth. 

Hydatids in the lungs may either be primary or secondary, the former 
variety being exceedingly rare, and the latter somewhat less so. Almost 
invariably the echinococci arc developed in other organs-the liver in 
particular-and find their way to the lungs, either by direct perforation 
through the diaphragm or by entering through the blood-current. 

The etiology and pathology will be considered at sufficient length 
in connection with llyclati<l Cysts of the Liver. 

Symptoms.-Tlte clinical manifestations are quite var ied, enn 
though the cyst may entirely conceal itself. It is important to recollect 
that similar involvement of the liver usually coexists; and in addition 
to the symptoms of the latter affection there may be pain in the chest, 
dyspnea, considerable cough, and, rarely, blood-stained expectoration. 

'..L'he physical signs, when present, are as follows: Diminished vocal 
fremitus, defective expansion, dulness on percussion with an absence of 
the respiratory murmur, and later signs of cavity-formation may appear. 

A positive diagnosis of hydatid cyst of the lung can be made 
only when the scolices, pieces of membrane, and the booklets of the 
echinococcus arc demonstrable in the sputum. Besides being evacuated 
into the bronchi, the cysts may rupture into the adjacent serous !'acs 
(pleura, peritoneum, pericardium), or externally, the latter being the 
most favorable mode of termination . Unless they arc discharged earl.v 
b.v ulceration into the bronchi or externally, they are apt to excite in
ftamm~Ltion of the adjacent lung-tissue and tubes, accompanied by an 
active febrile movement and an aggravation of the symptoms before de
tailed: these complicating conditions may assume a. dangerous form, or 
the patient may, if the growth attains hirge dimensions, become asphyx
iate1l. 

Prognosis.-The affection is always attended with great danger, 
and is of more serious import when secondary to involvement of the 
liver than when primary. 

Treatment.-When it can be shown that the growths are situated 
at the periphery of the lung operation should be carefully considered. 
The physician stands powerless to do more than to relieve urgent symp
toms in special cases and to support the vital functions. 
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V. DISEASES OF THE PLEURA. 

PLEURISY. 
(Ple11ritis.) 

Definition.-An inflammation, either local or general, of one or 
both pleural membranes. 'l1he disease, as shown by postmortem exam
inations, is of great frequency. 

Varieties.-Plcurisy bas been variously classified. .Etiologically, 
the distinction between primary and secondary forms of the disease 
should be made, as well as a division into tuberculous, carcinomatous, 
septic, etc. Patholo,qieally, all cases may be summari zed under the 
following beads: Localized and generalized and dry (plast ic) pleurisy 
and pleurisy with effusion (sero-fibrinous, purulent, hemorrhagic). They 
may also be classified according to their duration into acute, subacutc, 
and chronic pleurisies. I shall describe tLc following forms, which are 
based partly upon their etiologic and clinical course, though mainly 
upon their pntbologic manifestations-viz. (a) acute plastic pleurisy; (b) 
sero-fibrinous pleurisy; (c) purulent pleurisy (empyema); nnd (d) 
chronic adhesive pleurisy. 

Bacteriology .-In all forms of the disease the immediate causes 
are various micro-organisms or their irritating chemical products. Con 
spicuous among these is the bacillus of tuberculosis, even , though rarely, 
found in the pleuritic exudate. Inoculation of guin ea-pigs with the 
latter by Eichhorst gave positiYe r esults in 15 out of 23 cases that were 
considered to be of the primary form. Although rarely containing bac
teria, Netter, Prudden, and others have found in the exudation of 
fibriuo-serous pleurisy the streptococcus pyogenes, the staphylococcus, 
the typhoid bacillus, and the diplocoeeus of pneumonia. The micro
organi8ms rno8t commonly present in empyema are the micrococcus 
lanccola.tus and the streptococcus, the former especially in the pleurisy 
as!l-ociated with pneumonia (in two-thirds of the cases occurring in 
children-Levy), and the latter in those independent of pneumonia, 
particularly in adults. Among other bacteria. that have been found 
rarely in the effw~ion are the colon bacillus, the proteus vulgaris, the 
gonococcus, Friedlilncler's bacillus, and various s.aproph_ytic bacteria.. 
Except in the case of the pleuritic exudation (usually purulent) in pneu· 
monia1 in which the diplococcus is alone present in about one-half of the 
cases, the afore-mentioned micro-organisms arc generally found in asso
ciation. 

ACUTE PLASTIC PLEURISY. 

(Dry, Fibrbwus Plew·isy.) 

Pathology.-'l'be lesions are usually circumscl'ibed, tbe part in
flamed being intensely injected. I t has lost its natural lustre, and 
instead has a dull, non-glistening surface " lik e a tarnished mirror," 
due to a slight fibrinous exudate. Minute ecchymoses arc seen at dif
ferent points. Later the exudate may become more copious, when the 
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pleura presents a. rough, shaggy appearance. On account of the fric
tion between the two pleural membranes in high grades of dry plastic 
pleurisy, the exudate ma.y be very thick, a.ud its color.rtppcarancc is 
then yellowish- or rec.ldish-gray. This sheeting of fibrinous exudate 
~ntanglcs in its meshes numerous embryonic round cells, out of which 
blood-vessels and connective tissue are developed. 'l1he opposing sur
faces of the pleura adhere. Occasionally, in the lighter grades, the 
disease docs not advanc~ to firm adhesion, and in such instances the 
products of the exudate undergo fatty degeneration ancl arc absorbed. 
rl'he respir:ttory movements are but little di~turbed in these cases. 

Etiology.-'l'hc affection may be (a) pnmary or (b) secondary. 
(a) By the p?'imm·y form is meant an inftammn,tion of the pleura occur
ring in previously heaJthy persons. It is exceedingly mre, and doubt
less many instances of true secondary pleurisy are regarded as belong
ing to this category, inasmuch as pleurisy may exist for an indefinite 
period without exciting noticeable symptoms. Of great etiologic prom
inence is exposure to cold and wet, and next to this stands mechanical 
injury. It is more common in men than in women, and especially 
during the time of active life, on account of the greater degree of ex
posure of the former than the latter sex . In almost aH instances a 
careful search will disclose the existence of some diathesis (tubercu
lous, gouty, rheumatic) that may be properly regarded as the favoring 
cause. The changeable weather of the winter and spring augments 
the proportion of cases during these seasons as compared with sum
mer and autumn. 

(b) 'fhe seeo11dary form of dry plastic pleurisy arises from extension 
of acute and chronic inflammatory affections of the lungs and other 
neighboring organs. Hence it frequently follows croupous pneumonia. 
somewhat less frequently broncho-pneumonia, and more rarely still 
hemorrhagic infarct, a.bsccsses, a.ad pulmonary carcinoma and gangrene. 
When pleurisy occurs on the right side it must be recollected that it 
may ha\·e originated in inflammation of the liver. Plastic pleurisy 
sometimes arises in acute articular rheumatism, to which it may essen
tially belong. It is an almost constant secondary process in chronic 
pulmonary tuberculosis, and may, though rarely, even constitute the 
primary lesion (primary tuberculous pleurisy). The disease may appear 
as a comp1ica.tion in chronic alcoholism and in chronic Bright's disease. 
Finally, inflammation of other serous membranes, as of the pericardium 
and peritoneum, by direct extension through the lymphatics of the 
diaphragm, invade the pleura. 

Symptoms-The affection may vary in intensity between the ex· 
tremes of mildness and great severity1 tbourrh, as a rule, well-marked 
local symptoms attend the onset. Among th~ latter a sharp "stitch'' 
in the side, that is usually referred to the nipple, is the most prominent. 
The pleural pain is increased by inspiration as well as by voluntary mo
tion of the affected side, and hence the patient assumes a fixed position 
in which he favors the affected side by leaning toward it. There is a 
dry, distressing cough that is restrained for obvious reasons, and the 
respiration is somewhat hurried, painful, a.nd jcrkiag in chara.cter until 
the exudation is poured out, when relief from this an<l other local symp
toms ensues. 
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The general symptoms are not pronounced, and, save in compara
ti,·ely rare instances, do not correspond with the local signs. '.l'he tem
perature is not typical, rarely exceeding 103° F. (39A° C.), and more 
often it is below 101° F. (38.3° C.). The pulse is usually small and 
tense or soft in character, registering from 90 to 120 beats per minute. 
Not infrequently the cases are so mild as to be attended by few, if any, 
subjective symptoms. 'l1he patient may complain of ill-defined, uneasy 
sensations in the affected side, but docs not discontinue his usual occu
pation. On the other hand, the worst cases of acute plastic pleurisy
" hich, fortunately, arc rare-manifest violent symptoms : there is a 
distinct chill, a speedy de"clopment of high fever (104° F .-4.0° C.), 
and profound prostration, and the general and loca.I symptoms are pro
portionately aggnivated. The illness then is often a fatal one. 

Physical Signs.-On inspec:tion the movements of the chest-wall on 
the affected side are observed to be mucL restricted, particularly during 
the first day of the affection. During a later period palpation confirms 
the results of inspection, "hile percussion yields a normal note. Aus
cultation renders audible a grazing friction -sound, which, though audi
ble, is most intense at the end of inspiration. 

With the occurrence of fibrinous exudation palpat£on detects over the 
corresponding arC'a a diminution of the tactile fremitus . On percussion 
there is, as a rule, a slight though rnriablc degree of dulness; and on 
auscultation tLe crepitating or rubbing friction-sounds are heard both on 
inspiration and expiration, being intensified by deep breathing. These 
sounds frequently endure for a day or two after the other symptoms 
ham disappeared. Very rarely the plastic e~udation ma.y be so 
extensive as to cause compression of the lung, m which instance the 
breath-sounds may become bronchial in character; and I have known 
a case of this sort to be mistaken for lobar pneumonia. In addition, 
the breath-sounds will be feeble and distant. 

Diagnosis.-By exercising ordinary care the clinician can scarcely 
mistake other thoracic affection's for dry pleurisy, the latter being diag
nosticatcd to a certainty by the presence of the characteristic friction
murmur. Intercostal neuralgia may present features not unlike those 
of acute pleurisy. In both affections there is frequently a history of 
exposure, followed by severe chest-pai_ns that arc excited by coughing 
and deep breatLing. In neuralgia, however, there are painful pressure
points, ancl the pleuritic friction-sound does not occur. Pleurodynia 
may also give a history very similar to that of acute pleurisy, but the 
presence of the characteristic physical signs of pleurisy are absent. 

Prognosis .-The duration of the affection varies from a few days 
to three weeks, and the immediate outcome is favorable as a rule. It 
cannot be cloubt<'d, however, that a primary attack predisposes to subse
quent attacks, and thus, as a result of repeated seizures, pleural thicken
ing and intrapleural adhesions often arise. Lung-expansion may in this 
manner be restricted, with the gradual development of interstitial pneu
monia. as a consequence. Acute plastic pleurisy is not infrequently a 
terminal condition in serious forms of illness (e.g. septicopyemia and 
chronic nephritis). 

Treatment.-'L'he first object in the treatment is to relieve the 
pain, and this can best be accomplished by the hypodermic use of mor-
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phin. The inflammatory process is best controlled by absolute rest in 
the recumbent posture, allowing the patient to af:lsumc that po~ition 
which gi\'CS him most comfort. I am also in the habit of adminii:;tcr. 
ing moderatc·sized doses of c1uinin (gr. iv-0.259-thrcc time~ dail,,·). 
After the exudation has appeared, the iodids of iron and pota~sium, 
in combination, may be employed. Locally, nothing is so effccti,·c 
as cold in the form of the ice-water bag or Lciter's coil, prccccled, 
in robust patients, by the local abstraction of blood (3iij to vj-\lli.0-
192.0) by leeches. At the end of one week the morph in may ""''ally be 
discontinued. During convalescence the patient should be jnstructccl 
to take deep inspirations se,·eral times in succession, not less than a 
dozen times each chty, with a. view to obviating so far as possible the 
plcur:d adhesions an<l other unfavora.ble consequences. Symptomatic 
anemia. may be present at this time, and shoul<l be met by iron given 
internally. At this time iodin may be used locally with great benefit; 
I have not, however, seen any favorable results from blisters. For the 
pa.in which continues in the side after all <letectnble physical signs have 
disappeared the use of the constant current over the scat of the pleur
isy for twenty minutes at a time gives almost instantaneous relief 
(Loomis). 

SERO-FIBRINOUS PLEURISY (PLEURISY WITH EFFUSION, SUBACUTE 
PLEURISY) . 

Pathology.-During the first stage of sero-fibrinous pleurisy the 
changes a.re the same in character as those met with in dry pleurisy, 
though of severer grade, and usually inyoJving the greater portion of 
the pleura on the side affected. There is an abundant exudation of 
serum, and usually the entire pleura becomes coated with a. fibrinons 
cxucl:tte, that varies greatly in thickness and arrangement. rr hc latter 
is thin a.n<l smooth in some instances, though more frequent!)~ it forms 
a thick fayer, presenting :t shaggy stirface on the one hancl or an 
irregular, honeycombed surface on the other. Lymph in tbc form 
of floeculi is rather abundant in the serous effusion. The interlolrn
lar pleural surfaces a.re also im·aded as a. rule, in consequence of 
which they become adherent. The fluid exudate va.ries great!)• in quan
tity U to 8 pints--! liters), is olten of a citron color, anrl is, in the ma
jority of insta,nces, clear or blightly turbid. Rarely it is of a dark
brown color. 

CuleRs adhesions between the pleural surfaces have ]WCYiou~ly existed 
the effusion gravitates to the most dependent portion of lhc pleural cax
ity. Microscopically, there are found leukocyteR, reel blood-corpu~clc.:z, 
endothelial cells, threads of fibrin, and, rarely, crystals of cholcsterm 
and uric acid . The compo:-:ition of the fluid is almost identical with that 
of bloo<l-i;crum, and on boiling it is found to be rich in albumin. Spon
taneous coagulation may take place on standing. 

Cltan,qes in the 1fe~qltboring 01:c;ans .-80 long as the normal retrac
tility of the lung is not 01•ercome by the fluid that collects in the pleural 
cavity, the latter does not produce positive intrnthoracic pressure, and 
hence dncs not produce displacement of adjacent organs. It may be 
assumed that until the pleural sac is at least one-half filled with sero-
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fibrinous exudate the natural contractility of the lung is not destroyed. 
At this period there may be a slight displacement of the mcdiastinum 
toward the opposite side, due to traction exerted by the normaJ rctrac
tility of the :-ound lung. Obviously, large effusions must in a mechani
cal manner displace the pleural membranes, thus causing compression 
of the pulmonar.v structures lying above the effusion. A vcr,v copious 
effusion may push the lung up and back against tLc vertebral column 
and COU\'Crt it into a small, flat, bloodless, and airless mass (atclcctasis). 
While a total absence of air in the collapsed lung is due chiefly to com
pression by the fluid, to some extent, however, tbc air may be absorbed 
by the ressels or e'·en by the effu sion (Strlimpell). 

'l'ogethcr with compress ion of the lung by the effusion, pressure is 
also exerted by the latter against the mcdiastinum, causing displacement 
of the heart. The mcdiastinum also loses the normal traction-force of 
the lung upon the affected side, and hence the lung on the sound side 
draws the medias.tin um toward itself b.Y its o" n retractile energy. Osler 
shows that C\'Cll in the most extensiYe left-sided effusion the heart's apex 
is not rotated, but that the normal relative position of thP apex and baio;c 
obtain, though the apex is in some instances lifted, and in others the 
heart lies more transversely. 'fhe right chambers of the heart occupy 
mo:-;t of the anterior part of the organ, showing that the di~placcment 
of the mcdiastinum with the pericardium and its contents to the right 
inrolvcs no appreciable twisting of the heart itself. 

Downward displacement of the diaphragm takes place in extensive 
effusion, and shows itself on the right side by the lowering of the 1i rnr 
to a variable distance below the .inferior costal border; on the left side 
large effusions produce pressure-displacement of the stomach and the 
transverse colon, and, to a slighter extent, of the spleen. It mu;.;t be 
recollected that adhesions may prevent displacement of any of the 
adjacent organs. 

Etiology.-In the present state of our knowledge the causal factors 
are identical in nature with those producing dry plastic pleurisy, the 
pathologic differences being attributable to the differences in the inten
sit)' of the processes. It is highly probable that the degree of SC\"crity 
is dependent upon the previous condition of the patient, whether he be 
suffering from some other affection or not, and upon the amount of 
specific poison gaining access to the pleura. 

'rhe affection may be primlll'y, but is mueh more often seconda,.y; 
an<l this fact may be explained by reference to any of the specific 
micro-organisms producing the affection. :Many of the cases follow 
quickly upon exposure to cold or wet or an injury to the thorax. I 
thoroughly agree with those authors who contend that about tbrce
fourths of the cases of sero-fibrinous pleurisy are induced by tuber
culous infection of the pleura. The tuberculous process may invade 
the pleura prima.rily, but more often it is secondary to tuberculo~is 
of the lungs; less frequently, though oftener than is generally sup
posed, it is secondary to tuberculous peritonitis. In these instances the 
tubercle bacilli probably find their way from the peritoneum to the 
pleura by traversing the lymphatics in the diaphragm. I am con
vinced that a large percentage of apparently primary cases of tubercu
lous pleurisy have their origin in a circumscribed and more or less 
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latent tuberculous focus in tbe lungs. It is not improbable also that 
tuberculous processes in other viscera may furnish the tubercle bacilli 
for secondary pleural infection. Moreover, the fact that many cases of 
sero-fibrinous pleurisy t~cover does not disprove their tuberculous 
nature. 'fbe typhoid bacillus of Eberth bas also been known to pro
voke pleurisy (Bozzolo, Fernet, and others).' 

The affection is not infrequently secondary to acute articular rheu
matism, which is itself most probably a. microbic affection. It also 
arises as a complicating condition in the course of various acute an<l 
chronic affections of the chest, as pericarditis and cafarrhal pneumonia, 
and may develop in acute infectious diseases) as typhoid fc~cr or lobar 

~~c~'t~i~~i~'t. vis~~r~Ych~~~~i1~ ~~e~~1~~~,li~~1~;.~~st: .:~~ ~~;:~i1~11~m~1ff~ct~~! 
li ver) . The pred·isposi'ng Muses are the same as for the dry plastic 
form. 

Symptoms.-~rhe description here refers particularly to primary 
sero·fibrinous pleurisy, and it is important to recollect that when second. 
ary to other a.cute and chronic affections characterized by great bodily 
weakness the pleuritic symptoms may be more or less completely veiled. 

With few exceptions the onset is insidious, the symptoms being 
quite mild, but rarely there is a sudden onset with active symptoms 
(rigor, high fever). In the majority of instances the pa.tient fir.st 
complains of a stitch·like pain in the side; this is rarely pronounced, 
but is aggravated upon deep breathing and upon any muscular exertion. 
Dyspnea soon arises and gradually increases in intensity. Cough may 
be present or absent, and in some instances is attended by a scanty 
mucoid expectoration that may rarely be blood-strnakc<l. 

'l'he constitutional symptoms are of correspondingly slow and gradual 
development. From the commencement of the attack a moderate febrile 
movement at night may be observed, and the pulse will be found to be 
frequent, sma,11 1 and compressible, or, more rarely, tense. At the time 
of the patient's first visit to his physicia,n he may gi\•e a history of having 
gradually lost flesh and strength for a periotl of weeks together, though 
he·may not have been obliged to abandon his vocation. He looks pale, 
his countenance wears an anxious expression, nnd he is without appetite. 
r11hese cases frequently drag along from two to four weeks before con· 
suiting a. physician, the local symptoms going unnotieccl, and the patient 
making complaint only of weakness, anorexia, headache, etc. 

Sometimes the more acute symptoms characterize the period of 
invasion, and, after lasting a. few days, exhibit a decided remission; but 
at another subsef1uent period there may be a sudden recurrence of the 
local and general phenomena, and particularly of the dyspnea. The 
pleura.I cavity, which may ha.ve been one.half or two·thirds full, now 
becomes completely filled. 

Special Symptoms.-Pain.-Chest·pa.in is an almost constant but .not 
highly characteristic symptom, and, though usually among the earliest 
symptoms, it may not be present until a few hours or a day after the 
commencement of the affection. It may be described as a sbnrp, shoot· 
ing pain, and is popularly termed a "stitch in the side." It may, h~w
ever, be tearing or dragging in character. Its intensity is not a safe m-

1 Annual of Oie Unirersal .Medical &ie1100J, 1892, vol. ii. p. 12. 
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dication of the severity of the disease. It is u~ually referred to a small 
spot below the nipple or to the mid-axillary region; exceptionally, how
eYer, it is more diffuse, and in my expcr.icnce it has not infrequently 
been retrostcrnal or referred to 1imite<l areas below the inferior costal 
border. When absent it may be excited by coughing, sneezing, deep 
inspiration, ancl stooping. "'itb the appearance of the effusion the pain 
diminishes, and, as a rule, soon disappears . 

.Dyspnea.-Thc respiration is shallow, catching in character, and 
hurdcd in conscl1uence of the severe pleural pain; in copious effusions, 
that render one lung almost or wholly functionless, the <_lyspnea may 
become intense, even attaining to well-marked ortbopnca. It reaches its 
most pronounced form in persons who have previously been robust, and 
in those in whom the effusion has deYelopcd rapidly. On the other 
hand, when the ~lcurul sac fills sJo,rJy dyspnca may be absent, except 
on exertion. This s_vmptom appears frequently before the effusion takes 
place, and is then due partly to the fever and partly to the plcuritic 
pain. .Following marked disturb;:\Jlces .in the respiration, cyanosis ap
pears and ma.y become quite pronounced. 

l.!ough and Expectoration.-Little need be added to "bat bas already 
been stated. w·ben there is present much expectoration it is most fre-
11uently clue to associated bronchitis or to pulmonary tuberculosis; there 
may, however. be a. total absence of expectoration, and in such instances 
the exciting cause of the cough is probably the pleuritis. Both the 
cough and expectoration are apt to be increased during the process of 
resorption of the exudate ns the result of a catarrhal bronchitis that is 
apt to develop in the re-expanding lung. 

Pei•a.-'l'he rise of temperature is not rapid as a. rule, nor doC's it 
reach a high point (101 .5° to 103° F.-38.6°-39.4° C.). At the end 
of a variable period-usually one to three weeks-the temperature falls 
by lysis, aud soon touches the normal. The temperature may be of the 
continued type in many acute cases. In subacute forms the temperature 
may rarely rise above 101° F . (38.3° C.), or may, finally, assume a hec
tic type. 'l'he surface-temperature of the affected side is from one-half 
to two degrees (.4°-1.6° C.) higher than that of the normal side. 

Pulse.-'l'he pulse is quickened, beating 100 or more per minute, 
and it~ volume and tension arc diminished. Irregularity both of the 
volume and rhythm of the pulse may also be obsencd. Thcs.c pulsc
charactcristics are to be attr.ihuted to the pressure of the effusion upon 
the heart and great vessels. 

Gastro-inte11ti11al Symptoms.-Loss of appetite is commonly present, 
nncl more rarely nausea and occasional vomiting may be met with at the 
outset. Constipation is the rule. 

Renal Symptoms.-The amount of urine is cl.iminishccl both during 
exudation and while the exudate remains at the same level. The daily 
quantity may not exceed eight or ten ounces, but the specific gravity is 
increased, ranging from 1018 to 1028. An increase in the daily amount 
of urine excreted is frequently the first sign of commencing absorption 
of the exudate, and the rapid resorption of the copious effusion may 
grcotl.v augment the flow of urine to 80 or 100 ounces (2.5 to 3 liters) 
<ln1ly (Striimpcll). The cause of the diminished secretion of urine is, 
in the main, diminished arterial pressure. 

" 
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Physical Signs.-The physical signs of ~ero-fibrinous p1curi".v 1liffcr 
with the amount of effusion present, and al~o with the particular stage 
of the affection : those of the first stage. howe,·er, are i1lenticaJ with the 
signs pointed out in connection with dr.'· pla:;tic pleurisy. an<l need not 
be restated here. We will note the phy-;ical signs (1) during the stag-e 
of effusion, as well as (2) those presented when resorption of the effusion 
has taken phtce. 

(1) Sta_qc r(f Effusion.-When the plenral sac is only partly filler! 
there is noted, on iiuq;ection, but little change in the thoracic contour. 
'fhc respiratory movements are, howeYcr, restricted. owing to mechani
cal hindrance to the lung-expansion. In the majority of instances the 
effusion increases until positive intrathoracic pressure and noticeahlr 
bulging in the mid<lle and lower third of the chest-wall on the affectctl 
si<lc take pla.ce; the intcrcostal spaces below are widene(l and more or 
Jess nearly effaced. 'fhe apex-beat of the heart is displaced, being 
visible in right-sided pleurisy to the left of the ''C'rtical mammary line 
in the fourth and fifth intcrspacc<;. and in left-sided pleurisy to the right 
of the right mammary line, or even beyond1 in the third and fourth in
terspace::;. 'l1he apex of the heart may take a position behind the ster
num, when no impulse will be Yisible. 

Palpation.-The limited mornment of the chest is readily appreci
ated on palpation, and in large effusions the chest-wall is practically 
fixed. The separation of the ribs and the obliteration of the intercostal 
spaces are easily made out in the same manner. Edema. of the chest
wall is rarely present, and fluctuation almost never. An important 
and early physical sign is the diminished tacti le frcmitus, which is 
soon abolished, except in infants, in whom it may be excited on crying. 
'This is a less valuable sign in women than in mcni owing to the differ
ences in the voca.1 vibrations in the two sexes. In copious effusions tac· 
tile fremitus ma.y sometimes be obtained when bands of adhesion, which 
sen•e as a medium for the transmission of local frcmihis, connect the 
pulmonary with the costaJ pleura. The apical impulse can also be 
readily located by palpation. 'l'hc displaced spleen or liver can be read
ily felt through the abclomina.l wall, and must not be mistaken for an 
actual en largement of these organs. 

llienfluration.-It must not be forgotten that in right-handed adults 
the right side is, normally, slightly larger than the left; and it is only 
after the effusion is considerable in amount that the cyrtometer ~how~ 
any alteration in the thoracic contour or an enlargement of the affecte1l 
side. 'J,he tape, however, exhibits the difference in expansive motion 
of the two sides early, or when there is a. moderate a.mount of fluid. At 
the end of expiratio~ the circumference of the affected side will be found 
to be one or two inches greater than that of the left side, while at the 
end .of inspiration the difference will be but slight. The cyrtomctric 
tracmg also shows a. discrepancy between the horizontal outlines of the 
two sides. 

Pcrcussion.-At first the percussion-note is impaired, either poste
riorly or in the infra-axillary region 1 a.nd a. li ttle later there is dulne!-iS, 
tending toward flatness (deadness), with increasing effusion. 'l1hc rcsist
an~e to the pl?xim~t<:>r-finger becomes greatly augmented. In cases in 
which the effusion nses to the fourth rib anteriorly there is dulness o\"Cr 
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the Au id abo\·c nn1l absolute flatncs.s below. Rincc both the flatnC~!'. and 
dulness are due to the fluid, it is obvious that the upper lc\'C) of the 
latter mu~t, whene\'Cl' free, change with the po~ture of the patient; 
hence the limit of dulncss will be higher in the sitting than in the re
cumbent position. When the pleural sac is filled or when the effusion 
i:- confined by adhesions, the latter sign is not obtainable. If t he upper 
level of the fluid reaches the lower border of the thir<l rih, tlic percus
sion-note above the line of dulness is tympanitic or Yc::.icu lo-tympanitic 
(.'')'koda:lj 1·esonmu.·c). This note is most r eadi ly elicited in front , though 
it may also be present behind and above the level of effusion. 111 copi
ous exudations the cracked-pot sound rn a.y be elicited immediately be
low the clavicle in the usual manner , and ' 1 ll7illiams's tracheal tone" 
may sometimes be obtaineLl in large ex udations. 'This may also be ob
tained near to the sp ine on the affected side or nt a. poi nt corrrsponding 
to the sea.t of the com pressed lung . When the pat ient is s itt ing or in 
the erect posture, the upper limit of dulness in lurge effus ions is not a. 
horizontal line, but is highe~t at the sp in e and falls as we proceed to 
the front, which is its lowest point. On the other hand, tho upper lino 
of dulness in moderate cffu~ i ons begins "relatively low do\1 n in tho 
back, passes up11ard from the 1·ertebral column, and soon turn s upward 
and proceeds obliquely across the back to the axillary region, where it 
reaches its highest point; thence it adrnnces in a. straight line, but with 
a slight descent, to the sternum " (Ellis). Thi s curved line resembles 
!Le italic letter S (Garland). On tLe right s ide the flatness is con
tinuous with that of the displaced Ii,·er; on the left it passes into and 
may obliterate Traube's semilunar space. 

Auscullation-1,he signs of the flrst stage have already been de
scribed ("itle Plastic Pleurisy). With the appearance of the effusion 
the breath-sounds become weak, distant, a.ncl have a bronchial quality. 
Soon the r es piratory sounds over the affected side will be entirely ab
sent, except near the upper le \•el of the fluid posteriorly, where dista.nt 
brrmchial breathing and, less frequently, diffuse vocal resona.nce are 
atulible. Th e latter sounds may exhibit a. metallic or amphoric quality, 
and ma~- be accompanied by rU.lcs (pseudo-cavernous s ig ns). 'l'he latter 
are more frequently met with in children than in adults, and often gi,•e 
ri <;:.e to a false diagnosis. Aborn the level of the fluid there is broncho
vesicular breathing, a.nd on the opposite side intensified breath-sounds 
may usually be noted . The vocal resonan ce may manifest a nasal or 
metallic quality, simulati ng somewhat the bleating of a goat (L aennec's 
e_qopliony). This is best obtained near the upper level of the fluid in 
~arge effusions, and at or a.bO\'e the angle of the scapul a when the effu sion 
1:s moderate. 

(2) Star;<' ~f Resm·ption.-Witb resorption of tL e fluid there is a de
crease in the size of the affected side, together with a. r eturn of the nor
mal appearance of th e intercostal spaces anfl the re!ipiratory movements. 
In m:rny instances there is positive retraction, leadi ng to thorncic defor
mity with displacement of neighboring organs toward the affected Ride; 
a.nil this retraction may be either general or circum scribed. The infe
nor intcrcostaJ spttces a.re more or less narrowed; the shoulders droop; 
the nipple approaches the median line; tLc spine may be curved, the 
convexity being directed toward the sound side (qui te rarely toward the 
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affected side); and the scapula projects from the chest.wall on the af
fected side. In children, an<l even in adult~, the lungs antl thorax grnd
ually expand in order to o,·crcome this chronic deformity. Un the olLl·r 
hand, the extensive adhesions between the pleural membranes product.! 
permanent shrinkage of the thoni.x an<l embarrassment of respiration. 

Palp1ttion.-'l'hc t"ctile fremitus closely follows the fluid as it •11h· 
sides from above downward without an~ extreme ~Icgrec of thickening 
of the pleura.I membranes, though cohcs100 of the1r surfaces may pre. 
vent its return over the lower segment. The inspiratory movement of 
the chest-wall gradually returns, but not to its former limit. 

Jllensuration shows a. stca.Uy diminution in the size of the side in
vol"'.ecl, which finall y becomes smaller than its fellow. 

P ercussion.-The dull or fla.t note gives way to normal percus~iou
resonaucc1 proceeding from abO\'C downward in a gradual manner; but 
the latter is not renewed over the lower portion of ti.JC pleural cavity for 
a long perio<l after the exudation has dif-iappca red. 'The abnormal area~ of 
flatness due to displacement of organs (liver) splecn 1 heart) aJ~o disappear. 

Auscultation discloses most important signs during the stage of re
sorption. The breath-signs reappear at first abO\'C, :uHl then lower 
down 1 until the base is reached. With commencing subsidence of tlie 
fluid the respiratory sounds a.re feeble an1l 1listant, but later they rcf.iume 
their natural distinctness; and partly a;.; a result of the revival of the 
natural muscnl:tr tonicity1 and partly in consequence of the clisappca1·
ance of the lluid1 the two roughenctl pleural surfaces come in contact 
and play upon one anothc1\ giv ing rise to a. rubbing, creaking friction
sound on auscultation. These friction-murmurs ma.y persist for months 
after the effusion bas been a.b~orbed. Occasionally the lower portion of 
the compresse<l lung remains permanently inexpa.nsile, and usuall,Y in 
such circumstances the upper portion of the lung is the seat of com
pcnsa.tory emphysema., which is recognizable by the customary pby~ical 
signs. By auscultation we may note the return of the heart-soun1b to 
their normal position. 

Special Clinical Forms of Acute Sero-fibrinous Pleurisy.
'fbc separate varieties arc dependent upon the nature of the effusion 
and the character of the etiologic factors, and in this connection the 
main clinical features of a few special types may be briefly described. 
Thev a.re as follows: 

(i) Tuberculous Pleurisy.-This is. in the mil.jority of in~tances, second
ary to pulmonRr,V tuberculosis. On the other hand, the primary le~ions 
may be situated in the pleural sac and give rise to (1) .A 1·1dt> sero-.#6rinollA 
pleuri.'1,lj (with the usual course); (2) i','nbaeule 7;lei1,ri.'S/j (with insidious 
course), lea.cling to tuberculou.is invasiou of the lungs: and (3) Chroui1• 
adhesive pleudsy_. in which th~ course and physical signs corrc~pond 
with those that will be depicted in a special section on CJ.ronic Pleuri~y. 

rl1he morbid lesions arc simi lar to those met with in other form~. plus 
the specific tubercles1 which may be exceedin.~dy numerous (miliar~· 
tubercles) on the one hand, or confined to a. few circumscribed area~ on 
the other. Thi s variety of pleurisy has no special etiologic connettion 
with empycma1 and the effusion is usually sero-fibrinous and often blooil
sta.inecl. 

Brief reference should be wade to those instances in which tubercu· 
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lous pleurisy is followed by tuberculous pericarditis or peritonitis, or 
both. The two latter affections will he considered elsewhere. 8ufficC' it 
to state here that tuberculosis of the serous membranes usually puri;:.ues 
a chronic course, lasting a year or more, and exhibits widely rnrying 
degrees of intensity in its symptoms in different cases, and from time to 
time in the same sufferer. We must grant that tuberculous pleurisy 
may pursue a fo,,·orable course with apparent recovery, though too often, 
after a variable interval of time, tuberculous symptoms are manifested. 

(2) Diaphragmatic Pleurisy.-This term is applied to those instances in 
which the dia.phragmatic portion of the pleura is invohcd, either alone 
or in part. There occurs an exudate that may be either plastic or sero
fibrinous, though rarely large in amount. The s,11mptomR arc acute, and 
the pain, which is lancinating in character and situated in the cpigastric 
region, is the most prominent feature. Geuneau de Mussy 1 holds that 
pain along the tenth rib, extending from the anterior extremity to the 
sternum and xiphoid carti lage, is pathognomonic. It is increased by 
deep inspiration and by pressure O\·er the insertion of the diaphragm at 
the tenth rib, and often abates when effusion takes plare. Dyspnea is 
a marked symptom in most cases, and the patient may be forced to 
assume a. stooping or sitti ng posture, the respirations being superficial, 
purely thoracic, and "catching." Cough, nausea, and crcn vomiting, 
may occur. In a case under my own care rnmiting1 due most probably 
to associated peritonitis, was a troublesome symptom. 

The constitutional features are quite pronounced, and particularly 
the fner, \\hich exceeds that met with in other forms of pleurisy. The 
patient's anxiety is extreme. The effusion may be purulcnt1 and if so 
bulging of the lower intercostal spaces, followed by edema, may occur. 

The physical signs are for the most part negative. 
(3) Encysted Pleurisy.-':I1hi s term has reference to effusions that arc 

circumscribed in consequence of adhesions between the pleural mem
bra.nes. There ma.y be two or more pouches, with or without communi
cation. ']~his so-call ed encapsu lated pleurisy may occupy any part of 
the chest, and is exceedingly variable in extent. The symptoms and 
physical signs arc rarely trustworthy for diagnosis, but should usually 
afford ground for suspicion, and hence should lead in every instance to 
the emp1o:rment of the exploratory puncture. 

(-1:) Interloba.r Pleurisy.-This rnriety is usually secondary to, or 
associated with, the ordinary type of acute sero-fibrinous pleurisy. The 
serous surfaces, dipping between the lobes 1 arc inrnh·ed in the inflam
matory process, and the fluid becomes encapsu lated in this position iu 
con~e11uence of interlobular pleural adhesions. It is more frequent on 
the right than on the left side, and its faYOrite scat is near the root of 
the lung, between the upper and middle lobes. Oslcr 2 met with a case 
following pneumonia in which there was between the lower and upper 
an1l middle lobes of the right side an enorm ous purulent collection tlint 
looked at fin;t lik0 a large abscess of the lung. Fistulous connection 
with a bronchus often occurs, and the purulent expectoration that follows 
mtiy be the first s~·mptom to attract the attention to the process of sup
puration in the thorax. Prior to the occunencc of' this accident the 
patient gives evidence of indisposition without definite symptoms. The 

1 Arch. gf:n. de M&l., 1853, vol. xi., quoted by Fox. ~Practice of .Medicille, p. 567. 
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patient rutty or may not give a clear liistory of :rntec:edcut 1ilcuri.sy. 
Thc.se cysts contain, as a. ru.lc, but a. small amount of fluid, and do not 
ca.use much bulging of' the mtcrcostal 8paccs. Indeed, in i1 ca..;e of my 
O\\ n at the Philallelphia. I lospital there was actual retraction, though the 
a~pirating needle showc4J the presence of cffusion.1 

(5) Hemorrhagic Pleurisy.-]~y this term is meant an admixture of 

blood with the exudate in acute sero-fibrinous pleurisy, in quantitie~ suf
ficient to be detectable by the unaided eye. The condition must be ~ep
ara.te<l from hemothorax. 'l1llC ca.uses of hemorrhagic pleurisy are-{1) 
l'uberculous infection, either of the miliary or the chronic (ci.rcum
scribcd) form, following tuberculous disease of the lung: (2) Carcinoma 
of the pleura; (3) Cright's disease, and cirrhosis of the Ii Yer; (4) A1ly· 
n:unie states of the system assoc ia ted with malignant forms of acute 
i nfcctious diseases. 

1 111/ernational Olinic,.) {1894), Yo!. i. p. 39. 
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In a certain proportion of the cases no as:signable cause can be foun<l, 
and if the con<litiou be obscrve<l for the fin;t time after a:)pinuion, the 
fact that it may have Leen engendered by an accidental \\Ountl of the 
lung mu~t be remembered. 

Diagnosis.-In tliagnosticating pleuriss our attention must he 
directed chiefly to the physical signs. enfortunately, in \'iew of the 
fact that the ra.tionn.I symptoms are often ambiguou~, a physical explor
ation of the chc~t is aµt to be neglected. The chief difficulties arc 
encountered in distinguishing this affection from conditions in "liich 
the lung is either consolidalC<l, retracted, or comprc~scd by solid new 
growths 1 etc. Chief among the former is <'1"0ll/H1Ws JHH'lWlonia, and I 
Lave tabuli~ted below tho most important distinctions bctwcc11 it and 
pleurisy. Tho reader will be further aided by comparing Fig. 47 
twhich shows tho phyl'.lical conditions in pleurisy) witb lfig. 17, on 
page 150, which shows the physical conditions in pneuruo11 ia. 

Pu:1:1t1s1· \\'ITU EFFl'SJO~. PRllL\RY LOSAR P~EUIO~l.A. 

Rational Symptoms. 

On!<et marked by chilliness persisting for 
a few days. 

The pain is ~harp1 :. stitch-like1' 1 and 
strictly localized. 

CouJ!b frequent anll irritatingi no ex
pectoration. 

){0tlcrate fE>ver of continuous type i de
cline by ly~i~. 

Systemic prostration of medium sever
ity. 

Countenance pale and anxious. 

Herpesdocsnotn.ppcar. 

A se\·ere rigor1 la~ting about one hour. 

Acute pain, similar, hut soreness more 
diffu .. etl. 

Cough accompanied by rusty or bloody 
expectoration. 

Intense fc,·er: decline by crisis from the 
fifth to the ninth day. 

Prostration marked. 

Countenance congested; mrLhogany flush 
onthcchccks. 

H erpes quite common. 

Physical Signs. 

Inspection. 
)forked distention of the thorax. 

Palpation. 
Diminished or absent tactile fremitus. 

PtJ·c1tssfo11. 
Flatne~~, with great re!!istance to the 

Sh~~~!i 1d~~l~~~~1~:~·t of nei~d1 boring or· 
gans. 

If ct;:n;!~n ~~1e Yf:!1lf ~~~':1~sst~: 1:h~~g~ 
of position. 

Auscultation. 
Diminished or abf:cnt breath-sounds, 

bronchial breathin~ frequent, but c~if
fuscd and distant and unaccompamed 
byrilles,Marulc. 

Vocal resonance diminished or absent. 

Friction-sound in early and late stages. 

Yield!8!~i;~~~11 • 

Xonc. 

)Jarked tacti\(l fremitus (absent only 
when a bronchus is plugged). 

Dulness less complete, Jes!! rcsistance1 

x:~1s~J~:~:;: o~ ~i1~fia~i:l1~g n~~~ans, 
if uncomplicated. 

Absent. 

II::m~h bronchial brcathinj!; nnd presence 
of rides in lirst and thirdstagcs1 unlcss 
a. bronchus be plugged. 

Bronchophony, unless a. bronchus be 
blocked. 

Nofriction-Round 1 exccpt crcp itant rfllcs 
in the first stage. 

Yields a. few drops of thick blood. 
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C'vnsolirlation of the lung, due to tuberculous infection, may be 1lif
ferentiated .from plcuris>' with effu sion by. means ?f the physical si~ns 
contrasted rn the forcgomg table, by the history of the case, anU by the 
<li scovery of the tubercle bacillus in the sputum. 

lfyd1·otlwrax presents phys ical s igns that simula.tc st rongly those of 
pleural effusion. lly<lrothorax, however, gives the history of cardiac 
or rc11al disease, is usually bilatcrnl, an<l is unassociatc<l with a ri se 
in temperature or with the pain or fri ction-sounds peculiar to pleurisy. 
In obscure instances some of the flui<l should be withdrawn and chemi
cally ex:.nninc<l. 

'l'w11 ors and cysts of the thorax will girn complete dulncss, will di s
place the heart, and compress the lung on the affected side, thus caus
ing an absence of the respiratory murmur, etc. But the history of the 
case, the s ituation of' the clulness (usually ornr the upper or middle parb 
of the lung), the a.bscnce of uniform distention ex tending to the lrnse1 

and the exaggerated tactile fremitus and vocal r esonance will serre to 
distinguish theso affections from pleurisy with effusion. 

Ecliinococcus cyst of the liver, or abscess of this organ, pushing up
ward, will ca.use retraction or even compression of th e lung, and hence 
will a.lso produce most of the physical s igns of pleuri sy with effusion. 
Th e former affections can be discriminated only by a correct appreciation 
of the history, hy the presence not infre11uently of a fri ction-sound on 
auscultation, and by the immornble, fix ed upper lHel of dulness. If 
doubt remains, an ex ploratory puncture should be made, and the flui !l 
witlHlrawn should be suhj ectecl to a chemical , microscopic, and bacter io
logi c<tl in \·cstigation. 

An ennrmous pl'rie,mlial ~!fusion may be mistaken for a pleural effu
sion on the left s ide. In the former, however, there is commonly a his
tory of rheumati sm, and dyspnea is the most urgent symptom, while 
th e hca.rt-sounds are greatly Pnfeebled; moreoYcr, the hea rt is not dis
placed to the right as in pl eural effusion. A gain, flat tym pa.ny is ob
tained in the po~te ri or portion of the axilla and good pulmonary reson
ance n.t the base in th.e postero-lateral region of the chest, differing from 
the results of percuss10n in pleurisy with effusion . 

F or practical purposes it is desirable to distinguish the tuberculous 
from the rarer forms of pleurisy. This is sometimes possible by paying 
due regard to the pre\·ious history of the patient, including hereditary 
taint , by noting certain clinical peculiarities (such as associated dis· 
case of other serous membranes and of the lung and bilateral inflam
mation .of the pleura), and by the results of an examination of the 

!~ ~ :~ ~~:: <L~~l c!rti~~8p~~~~~1t~:~i~eu i~t~l~~f.~~1:~~u ~~~~~i~:0~~!~~~~ ~~~ t~: 
confi1lentl.v expected. 

Duration and Prognosis.-'l'bis depends largel:• upon the cause. 
Th e eoursc of a.cute ~Cl'o- fibl'in o us pleuri sy is not definite, but is made up 
of two parts-the febrile followed by the non-febrile •ta~e. 'l'L e fern· 
lasts from one to three weeks, nnd is due to inflammation; it cone
sponds to the period wben the effu sion occurs, and the appearance of a 
non-febrile pNiod indica,tes the subsidence of the inflammatory action. 
The effusion may be poured out rapidly, and is remoYeil by nb~orption 
not less rnpidly; more fre11uently, howernr. the effu sion takes place 
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rather gradually, an<l the same is true of resolution. Again, large 
effusions ma.y persist in conset1uence of a purely mechanical hind rance 
to resorption; and finally, the course may become subacutc or chronic 
in conse11ucnce of the de,·elopment of empyema. Such facts as these 
constitute an explanation for the great differences in the duration of the 
cases. Simple sero-fibrinous pleurisy has a comparatively foyorable 
prognosis. In rare instances1 however, death ensues suddenly, with
out adequate lesions to explain its occurrence. MoreoYcr, the fact 
that a scro-fibrin ous effusion ma,y be co1wertecl into a purulent one is 
not to be forgotten. Again, the crippling influence upon the lung
tissue of previous attacks, owing to resulting adhesions, must be borne 
in mind, s ince chronic bronchitis and emphysema are often thus pro
duced. Lastly, it is to be restated that most cases of pleurisy are 
tuberculous in origin, e\·en though it cannot be denied that complete 
recovery may take place. 

Treatment.-In the first stage the treatment is the same as for dry 
or plastic pleurisy. During the second stage, that of effusion, the objects 
of treatment are thrccfol<l: (1) To limit the extent and intensity of the 
inflammatory process; (2) 'J'o accomplish the removal of the effusion ; 
and (3) To support the strength of the patient. 

(1) To Limit the Extent and Intensity of the Inflammatory Process.
rro this end two classes of agents are employed-namely, (a) Internal, 
aud(b)Ei·temal. 

Among the latter are counter-irritants, as sinapisms and iodin, by 
means of which gentle but constant counter-irrita tion is to be mnin
tained. Another agent of great worth is cold, applied by means of the 
ice-bng or ice-water bag, and if the temperature rises to 102° F. (38.8° C.) 
cool spongings of the surface of the body, together with t he use of the 
ice-cap, will be found highly useful. Hoberts recommended keeping 
the affected structures at complete rest by fixing in a mechanical manner 
the side affected. For this purpose strips of adhesive plaster must be 
firmly and even ly applied to the chest, and by this means the pain is 
relie\'ed and the amount of inflammatory product poured out is grc:1tly 
limi ted. 

The internal remedies embrace quinin, the salicylates, and opium. 
Opium and quinin are potent in contro11ing iuflamma.tion of serous 
membranes; the former being given preferably either in the form of 
suppositories or hypodermica11y, and the latter in cliYided doses, in ca.p
sule. followed by a. few drops of mineral acid, administering gr. xvj to 
xx (1.036-1.296) daily.' T have obsened good results from the salicy
lates (3j-ij--l.0-8.0, dail_v), which have been warml.v advocated by 
Fiedler, Koester,z and others, as valuable in mitigating or even aborting 
the inflammation of the pleur.-:e, and thus in limiting the amount of 
effusion. It must not be forgotten that the effusion is due to an inflam
mation, and not to a simple transudation. 'l 'be use of mild diaphoretics 
and diuretics, together with repeated small doses of salinef-1, also nids in 
reclucing the inflammation in the pleura. With a sub!iidencc of the 
inflammatory process the tcmpcra.ture falls, and, when the latter reaches 
a point near to the norma.1, our efforts should be directed toward the 

1 foternatiorwl('/i11ira(J892),vol.i.,secondHcries. 
'A11mwl of tl•e Unfrel'sal illedical &icnccs (189::1 )1 vol. i. (A- 31 ). 
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fulfilment of the second leading indication, (2) the removal of the 
effusion. 

Little is to be accomplished by local means, thou,c?:h iodin, p('r
sistcntls employed, sometimes does good. The following ointment may 
also be tried: 

Iii· [ng. ichthyol. (12 per cent.), 
Cng. iodini comp., dii. 3vj (2-1.0); 
[ng. bcllado.nn0>, q. s. ad 5ij (64 . 0).-~L 

Sig. Apply tll'ice <lady. 

BUsters arc not admissible. 
Mild hydragoguc cathartics, an<l especially the salines, after the 

)fatthcw llay method (i.e . . ~ij to iiss-8.0-16.0, in the smallest pos<ihle 
amount of water, on rising in the morning), stimulate absorption from 
the pleural cavities by draining the blood of a certain amount of scrum. 
Unirritating diuretics may also be employed, but I have found no ap1~rc
ciable advantage from their use. Free diaphoresis (from the use of pilo
carpin) sometimes assists in the absorption of tLe cxudate1 but it :--bouhl 
not be employed in the presence of feeble heart-action or marked di~
pla.cement of the organ. .._\mong measures to promote absorption, the 
best, in my own experience, is the following combination: 

Iii· Pota>Sii ioclicli, 3j f 4.0); 
Syr. ferri iodidi, 5ij 8.0); 
Syr. sarsap. comp., .5j 32.0); 
Ess. pepsin::e, q. s. ad 5ij 64.0).-'L 

Sig. 3j (-1 .0) every four hours, diluted; the dose to be cloublc<l at 
the encl of four <lays if well borne by the stomach.' 

The patient should be put upon a dry diet in order to increase the 
plasticity of the blood, which is thus induced to absorb the liquid exu
date from the pleural cavity. The mod11,s operandi of this treatment is 
different, but the effect aimed at is the same as when saline purgati\·es 
are given. The exudation, however, defies all efforts at removal in about 
33 per cent. of the cases, and in such the withdrawal of the liquid by 
aspiration (thoracentesis) must be practised. The indications for thora
centesis arise at two different periods in the course of pleurisy with 
effusion: 

(I) During the febrile stage, while efforts are being directed to com
bating the inflammatory process. The object during this stage is to 
avert imminent danger to life, and not merely to remove the fluid. 
The conditions demanding immediate thoraceutesis are-(a) when one 
pleural sac is completely filled or when Skoda.'s resonance extends from 
the clavicle downward no farther than the second interspa.ce; (b) in 
double pleurisies, when both sides arc half filled, since death may occur 
from rapid filling of one or the other side; (c) in cases of copious effu
sions, upon the first signs of involvement of the unaffected side, such as 
moist rU.les, broncho-vcsicular breathing, and impttircd resonance; (d) 
the appearance of serious symptoms, such as orthopnea. or syncopal 
attacks with cyanosis; (e) marked displacement of the be:ut, especially 
if one or more murmurs develop in the organ . 

1 The author has employed this formula in more than 50 cases with very good results. 
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(2) The indications for a~piration during the second or afchrile 
period, when the main object is to remO\'C the exudate, arc-(a) if no 
diminution in the quantity of liquid effusion takes place one week 
after the temperature has reached the normal; (b) in subacutc cases, 
in which there is little, if any, temperature from the beginning; aspira
tion should not then be withheld longer than three weeks. 

The operation is free from danger if carried out under antiseptic pre
caution~ and if a modern aspirator is employed. The instrument should 
always be tested before it is used. The patient rests in bed in the semi-re
cumbent posture, the arm of the affected side being brought forward with 
the hand placed on the opposite shoulder, so as. to separate the ribs from 
one another. The point of puncture is in the sixth intcrspace on the right
hand side and the seYenth interspace on the left, in tbc mid-axilla, or 
ju::;t below the outer angle of the i;:capula in the seventh r ight and eighth 
left inrerspnc-es. rc8pecth·ely. An assistant draws up the skin from the 
inter:-;pacc, while the operator uses the fore finger of his free hand as a 
director . The nee<lle should be introduced with a quick thrust, hug
ging the rib below the interspace, but endeavoring to avoid striking its 
periosteal coYering. The fluid may not be obtained at the first opera
tion, and the rca~ons for this failure are SCYCral. 'l'Le costal pleura 
may be excessiYely thickened, or we may meet with a much-thickened 
fibrous barn.I. Again, the fluid may be encapsulated; and, lastly, the 
needle may become blocked. rnder these circumstances repeated trials 
should be made. 

Tho amount of fluid withdrawn at one time should never be large 
(:ixij to xxi,·- 384.0-768.0), thou~b a relatively larger quantity may 
be taken during the febrile stage than during the afebrile, since in the 
latter instance tLe lung- bas been compressed for a. longer period of time. 
The fluid is allowed to drain away slowly, a smal l needle being used, so 
as to invite t he lung to expand in a gradual manner. If this precaution 
be not taken, the plll'etie pulmonary capillaries are apt to become tbc 
seat of sudden fresh congest ion, followed by edema, and often by a 
speedily fatal termination. Thoraccntcsis is to be repeated at interrnls 
of several da~·s if nature does not take up the work of absorption, fol
lowing the first operations. If during the operation incessant cough, 
dyf:.pnea1 a tendency to syncope, marked thoracic constriction, or sudden 
inten:;:e pain be developed, the needle must be withdrawn instantly. 

Thoraccntcsis should not be resorted to in cases in which croupous 
pneumonia is associated, and never in n•ry aged and exccssh·ely feeble 
penmns. 

(3) To Support the St rength of the Patient.-'l'hc powers of the sys
tem are to be maintained by a nutritious diet, bodily rest, and other 
hygienic measures. 'l'be lighter forms of solid food may be ~tllowed 
whenever they are found to agree, and it is important to promote the 
digestive power, should the latter be weak, by the administration of 
suitable remedies. During the stage of convalescence, thcrC'fore, tonics 
(l!ltrychnin, quinin, and arsenic) are to be administered. rrl.1c dietary 
should be li beral, though composed of wholesome articles. Gentle exer
cise in the open air is to be encouraged, and masf.:age of the muscles of 
the affected side tends to re-establish their usual vigor. To bring about 
tho best possible chest-expansion nothing is so good as light gymnastic 
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exercises, together with the methodical practice of deep inspirations for 
a minute or two at interrnls of three or four hours. I am of opinion 
that the management of the third stage, or that of convalescence, is 
about the same as that of tuberculosis. 

EMPYEMA ( PURULENT PLEURITIS). 

Definition.-A suppurative inflammation of the pleura. 
Pathology.-On opening the pleural sac after death we may find a 

thick, creamy pus, though more frequently it is sero-purnlent and sepa
ra.tecl into two layel's-an upper, clea r, greenish-yellow serous, and a. 
lower, thick, purulent layer. In a smaller proportion of' cases the exu
date is fibrino-purulent. The odor em itted from the purulent collection 
is either sweetish or fetid (e.g . when due to wounds), a.nd, when the 
condition is associated with gangrene of the lung or pleura, horribly 
offensi\•e. ~Iieroscopic examination shows that the inftammatory prod
ucts arc identical with those of purulent inflammation in general. The 
pleural membranes are the seat of a more inten~e inflammation than in 
a.cute sero-filJrinous pleurisy, and are great ly thickened (1 to 2 mm.). 
They present a. granular suppurating surface, and both visceral and 
~~~~~!n~.leurre exhibit perforations, and the latter, quite frequently, 

llistologically, the altered membranes consist of new connective tis
sue. new blood-vessels, aud numerous leukocytes. 

Etiology.-ri1he following are the chier'circumst:rnces under which 
cmpyema arises : (1) As a sequel of the acute, scro-fibrinous variet_y. 
However clear the effusion may be, it a lways contains corpuscular ele
ments, wh ich in the further progress of certai n cases undergo coincident 
increase in numbers until the effu sion presents a. milky aspect, when it 
is said to be purulent. rl'horacentesis nrn,y be responsible for this 
cha.nge, though nC\'er if performed under rigid aseptic precautions. 

(2) In ch ildren the effusion early becomes purulent in many instances, 
and in some cases may be so from the start. 

(3) Secondary to the acute and chronic infectious diseases (pyemia, 
scarlatina, pneumonia, tuberculosis, and dysentery most frequently: 

typ(;)ic~l'~;eiji:~=~:le~a;h~~N~1~t~~~ft~n1~~·:IJ~~cctions of the thoracic 
organs (lungs, esophagus), or tuberculous pulmonary Ca\•ities which 
perforate into the pleura. 

(5) Injuries to the chest may set up empyema (fracture of the rib,, 
stab or other penetrating wounds). 

Bacteriologic itl\'estigation has shown that the organisms most fre
quently present arc the micrococcus lanceolatus, streptococcus, staph,r
lococcus, and tubercle bacillus. The cases due to pneumococci u~ual~y 
pursue a favorable course. The leptothrix pulmonalis is often found m 
putrid effusions. 

Clinical History.-The symptoms vary with the cause. The on
set may be characterized by acute symptoms. such as rigor, fol~owed b_r 
bigb temperature and signal prostration, and in the affected s1<le there 
mriy be severe pains, aggra\·ated by deep breathing and bodily move
ments. 
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If the exudate becomes gangrenous, a. typhoi<l state develops early, 
and the case is apt to prove fatal in the course of a few weeks. 11 is 
iluite a common en'nt for the acute symptoms that cbaractC'rize the in
"asion to be replaced at the end of a week or more by the more obscure 
rational symptoms of chronic empyema. 'l'he latter, however, may <le
,·elop Yery insiJiously as a secondary affection. The rational symptoms 
in a well-marked case should a.lways excite a suspicion of the presence 
of the affection, but cannot set the question of diagnosis at rest. The 
local symptoms (pain, cough, and expectoration) a.re of' a mild chara.c
tcr; the dyspnea, howe,·er, that is usually present may be more or less 
intense. I have on more than one occasion found an utter absence 
of these symptoms. '.11be general symptoms arc those of septic infec
tion-diurnal chills occurring at irregular intervals, fo llowed by great 
paroxysms of fever and profuse sweating-and such patients lose flesh 
and become pale anJ weak. The temperature is higher than in pleurisy 
with effusion, and is intermittently, though irregularly, elevated. 

Peptonuria. is a symptem of purulent pleurisy that is not without 
diagnostic rnlue. It, however, also occurs in suppuration associated 
with the third stage of pulmonary tuberculosis, and in suppuration 
due to other ramses. While not indicative of empyema, howe\•er, it 
:;er\'eS sometimes to eliminate sero-fibrinous pleurisy. 'J'Le urine also 
contains indican in excess in the various suppurations, at least from time 
to time, if not con~tantly. Blood-examination invariably shows leu
kocytosis. 

if the pus is not removed artificially, it frequently breaks' into the 
lung, penetrates it, and fina11y discharges through a. bronchus. Pneu
mothora.x now tends to supervene. 1l'raube contends that necroRis of 
the puhnona.ry pleura may allow of the soaking of the pus through the 
spongy lung-tissue into the bronchi, without t11e establishment of a. fis
tulous connection between the latter and the pleural sac, and hence 
without the formation of pncumothorax. Besides rupture into the 
lung and external rupture, cmpyema. may perforate through neighbor
ing organs, as the esophagus, pericardium, stomach, and peritoneum. In 
rare im~tances the pus burrows along the spine behind the peritoneum 
and the psoas muscle, reaching, finally, the iliac fossa. and simulating 
psoas or lumbar absce~ . 

Physical Signs.-Tl1ese are, for the greater part, identical \\ ith those 
of pleurisy with effusion. Attention will therefore be called only to 
such as are more or less distinctive of the affection . f'light edema of 
the cbest-wall o,·er the scat of effusion, especially in children, is often 
present, and if the pleural sac be not aspirated, the abRcess ma.y point 
extcrnall,Y and evacuate itself spontaneously. In the latter e\'ent a pro
trusion between the ribs shows itself: t11is may be the scat of fluctua
tion, ancl present an inflammatory appearance prior to its rupture, with 
P.ubsequcnt cliRcharge of its contents. The openin~ is usually found in 
the fifth intcrspacc in front, and Jess frcque:nt ly in the third and four1h 
intcrspaccs 01· below the angle of the scapula behind. TIJC upper level 
of the fluid does not change so readily on changing the posture of' the 
patient, but requires a longer period of time. 

Bacce lli 's sign, 01· the transmission through a ~crous exudate of the 
whispered voice, is sometimes an aid in the discrimination of plcuri~y 



558 DISE.ISES OF THE RESPIR.ITOJll" SJ'STE,ll 

~vi~h cffu~ion f~·om emp~·ema. According to my own ol!~errntion, thoug:h 
it ts not mnmably propagated by large serous exudations of the pleura, 
it is yet detectable in a large majority of in:;;tanccs, "hill:St I li:we IH.'rt'r 

foun<l it to be obtainable in chronic empyema. 
Pulsating Pleurisy.-Pulsation synchronous "ith the cardiac beat in 

pleural effusion has received various designation~ (pul~ntiny i:mpyrnw. 
empyema nece8>.Jitatis, pulsatiny pleuf'isy). The latter term i1; the mo~t 
appropriate one, in view of the fact that its course takes place not onl~· 
in cmpyema nccessitatis1 but also in cmp.vcma (which manifests no tend
ency to point externally) and rarely in sero-fibrinous pleurisy. 

Its etiology is not definitely known. The principal causal factors, 
however, seem to be-(1) a copious effusion; (2) paresis of' the inter. 
Costa.I muscles, inducing relaxation of the thoracic wall; (3) a somewhat 
forcible heart-beat (Henry). The rational •ymploms of emp;•ema are 
present. 11 he physical signs are also identical with those of the latter 
affection, with the pulsation superadded. There are instances in which 
palpation alone detects the systolic pulse in the pleural effusion. With 
l'are exceptions the effusion occupies the left pleural sac. The pulsation 
may be limited to two or three interspaces or it may be visible o\·er the 
entire antero-htteral aspect of the chest; pulsation at the Lack, howe,·er, 
is rare. 

Differential Diagn osis.-An absolute cfostinction between crnpy
ema and pleuri8!J with e.ffusion rests solely upon the results of exploratory 
puncture. For this purpose the neetlle attached to the ordinary hypo· 
dcrmic syringe, or, preferably, the surgeon's exploring needle, may be 
cruployccl, withdrawing but a very small quantity of the fluid, which 
should be examined both macroscopically and microscopically. 

Pulsating pleural effusion simulates closely aneurysm of tlte tl1oracic 
aotla. When pulsation occurs in empyema, however, it is seen to be to 
the left of the normal course of the aorta: the rational symptoms and 
usual physical signs of purulent pleural effusion arc usu:tlly present also, 
while the vascular symptoms and signs of aneurysm of the aorta (thrill, 
brnit) are absent. 

P rogn osis.-Empyema is a serious disease, but, obviously, the out
look will be modified by the special etiology . Spontaneous absorption 
may occur, though it is extremely rare. The discharge of the contents 
of the pleural sac through the bronchial tubes is a compa.ratinl~' farnr· 
able event, some cases in which this occurs reco\·ering, while in otbe~s 
death follows in consequence of the sudden inundation of the bronchi. 
An empyema may, in rarer cases. empty itself externally with fasorable 
issue (empyema necessitatis). Evacuation of the pleural caYity is often 
followed by a continuous discharge of pus for an indefinite period, but 
the pus cannot be allowed to remain within the thoracic cavity with im· 
punity. As a. result of the long-continued suppurative proceS!=, death 
may take place by slow asthenia. It must not be forgotten, howcrer, 
that an unfo.\'orablc termination may be, in part at least, ascribable to 
certain associated affections (phthisis, pericarditis). 

Among chi ldren the outlook is much more fiworable than among 
adults. 'rhc prognosis has, however, been rendcrecl less serious by the 
application of surgical principles in the treatment of the disease. In 
all cases in which recovery ensues there is a progressive obliteration of 
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the pleural c:.wity, owing to adhesions, which finally become universal 
and lea.d to mnrkerl retraction of the affected s ide. 

Treatment.-'l'he treatment of cmpyema is chiefly surgical. In a 
child the condition may terminate in reco,·cry without operation, and 
hence may, at this period of life, be allowed to run for two or three weeks, 
thoracentesis being resorted to if suffocation be threatened. In an adult. 
bowC\·er, if the purulent effusion be copious, aspiration should be per
formed at once as a temporary means of relief. Empycma. following pneu
monia. may terminate favorabl,v after one or more tappings; but unless 
contraindicatct.I by an unfinorable general condition of the patient, such 
as is met with in the closing stages of pulmotHLl',Y tuberculosis, free incision 
should be made without delay. 'l'hc pleural sac should be opened in lite 
fifth or sixth intcrspace to the left of the mammary line, the incision 
being from 2 to 3 cm. in length . Resection of a. rib is advocated by 
most surgeons, but if the drainage afforded by free incision be complete 
resection is unnecessary. It is only indicated when. by approximation 
of the ribs, the free exit of the pus is hindered (Y crebeyli '). Opinions 
are di,·ided as rega.rds the value of irrigation of the pleural cavity. 
'rhen the pus emits an offensive odor irrigation with a disinfecting 
solution is imperative. Carbolic acid should, however, not be used. 
In rare instances accidents arise during irrigation (sudden collapse, 
convulsions)1 and I ha,·e repeatedly obsened a dangerous, and in one 
instance a fatal, collapse as the result of irrigation in children. The 
careful insertion of a roll of iodoform gauze is a method to be prcfcrrrcl 
to irrigation, except when the effusion is stinking. For further details 
in the operative treatment of empyema the reader is referred to text
books on surgery. Every effort should be ma.de to fa.vor obliteration of 
the cavity during post-operative treatment. The indication is to bring 
about the best possible degree of re-expansion of the compressed lung, 
and in order to accomplish this the method ad1,iscd by Halston James 
has been practised with great success in the surgical wards of the Johns 
Ilopkins Ilo pita.I. The patient daily for a certain length of time, in
creasing gradua.lly with the increase of bis strength, transfers water by 
air-pressure from one bottle to another. The bottles should be large, 
holding at least a gallon each, and by an arrangement of tubes, as in 
the 'folff bottle, a.u expiratory effort of the patient forces the water 
from one bottle into the other. In this way expansion of the com
pre:-sed lung is systematica1ly practised. The abscess-cavity is gradu
ally closed, partly b)· the falling in of the chest-wall and partly by the 
expansion of the lung. 2 In long-standing cases, in which the lung cannot 
expand on account of thick bands of adhesion, the pleural layers can
not he brought into juxtaposition without more or less sinking in of 
the chest-wall. This retraction of the thorax is probably hastened by 
timely resection of one or more ribs. the amount of bone to be remo,·ed 
depending upon the" expansive power of the lung and elasticity of the 
thorax." 

The duration of empyema is longer than in pleurisy with effusion, 
an!l the former affection tends to exhaust to a greater degree the powers 
of the system than the latter; hence the physician's attention should be 

~ 3~!~~~1 ~!;xi~ka~/~l}~di~~i:,i~;~Jd~~ed. &ienees, 18921 Yol. i. sec. A. 
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directed chiefly to the support of the vital forces, modified to some extent 
by the special etiology in the individual cases. 

CHRONIC PLEURISY (CHRONIC ADHESIVE PLEURISY). 

D efinition.-Chronic inflammation of the pleural layers-(n) with 
effusion, and (b) without effusion. 

(ct) Chronic Pleurisy with Effusion.-This sub-variety may follow acute 
scro-fibriuous pleurisy, and less frequently it has an insidious denlop
ment. 'l'he morbid lesions, including the character of the exudate, may 
also be identical with those of the acute 0 1· subacutc forms of the affec
tion. Fibrin and scl'um arc present in varying relative proportions, the 
latter, however, as a rule, in preponderating proportion whc:n compnrc<l 
with the composition of the exudate in acute pleurisy. The secondary 
consequences of copious acute effusions also are met with-i. e. <li~pl:.1ce
mcnt of adjacent organs (liver, spleen, heart) and unila.teral dilata
tion of' the cl.lest. 'rhen the fluid is either absorbctl or removc<l anti 
the case encl:, in recovery, marked contraction of the nffectcd side re
sults, since the lung, which is co\·ered by thick, 01:ganized band~ of 
adhesion, cannot re-expand. Sjmptoms.-But for slight dyspnea upon 
muscular exercise the subjecti\'e symptoms :ue frequently wanting. The 
pulse is compressible and accelerated, as a rule, and there is a triHing 
rise of temperature in the evening hours. lf the effusion becomes 
purulent, hectic fever de,,elops, leading to asthenia, and the latter con
dition eventuully terminates life. Death may also be due to secondary 
suppurations (abscess of bra.in, etc.). In most cases occurring in chil
dren the effusion early changes to pus. 'l'he physical signs do not differ 
fro1n those in a.cute scro-fibrinous plcul'isy. The dn1'ation of the ca:ies 
v11l'ics from thl'ee months to several years, or intercul'rent pulmonary 
tuberculosis mny shorten the course of the affection. 

(b) Chronic Dry or Adhesive Pleurisy.-(1) This may succeed to the 
acute or chronic scro-fibrinous pleurisy. If the liquid portion of the 
exu<lntc is absorbed, the pleural membranes come into more or less close 
apposition, being separated only by fibrinous elements that become 
organized into a layer of firm connective tissue. Hone<' the two layers 
of the pleul'a, that are greatly thickened, cannot be separated, owing to 
the firmne:-:s of the adhesions. ~Iost fre<1uently the autopRy shows the 
latter condition to be most pl'onounce<l at the base, while the lung is 
found to be compressctl and the scat of fibroid change. If it follows 
the acute form, the extent of retraction is slight, since there a.re no 
dense fibrous bands to prevent a. fair degree of lung-expam;ion; if it 
succeed the chro~1ic form, however, or empyema, the extent of retraction 
and flattening will be (fUite marked. The exudate may uu!lergo cal
careous degeneration, and occasionally little pouches of fluid may be 
found between the false bands. 

There is _a, large class of cases that arc dry from the onset (irlio
/J(tlftic dr,IJ <'lu·onie pleurisy) 1 nnd this val'iety may either be a serlu~l 
of <tcute plastic pleurisy or primarily tuberculous. Tl.ie con(lition ia 
rery commonly met with at autopsy in subjects who during life hn 1l 
never presented symptoms of' pleurisy with effusion. The pla1itic exu
date, howe\'cr slight, invariably tends to become organized, with result-
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ing fibrinous adhesion of the two layers of the pleura. Most generally 
the adhesions arc circumscribed, and if tuberculous in origin a.re most 
frequently apical and often bilateral. Lnclcr these circumstances small 
caseous masses and little tubercles may be found embodied in the some
what thickened pleura. General synechia. is, however, not rare, par
ticularly unilater:tl. 

5'.umptoms.-Dcfinite rational symptoms arc rarely present, and the 
physical signs lack uniformity or may be entirely negative. In other 
cases of a mild grade the main characteristics are restrained mobility of 
the affected side and feebleness of the respiratory murmur. In rarer 
cases the weakness of the breath-sounds is out of all proportion to the 
expansi\'C motion of the chest. In still another category-composed of 
a considerable _number of instances-certain physical signs are quite 
pronounced. Inspection rcYeals decided contraction, with immobil ity 
of the affected side :incl a compensatory distention of the healthy 
side. 'l'hc heart is displaced, and the apex-bC'at may be missing 
(e. rt· when the heart is drawn or pushed behind the sternum. or O\'er
lapped by the emph~·sematous lung). 'l'h e spinal column is cun-ed, the 
scapula dislocated, the shoulder ill-shapen and drooping, and the lower 
part of the thorax shrunken, while the ribs are obliquely placed and 
closely approximated, or cYen o,·erlap one another. The tactile fremitus 
is decreased or absent OYCr the lower portion of the clicst, and there is 
impaired percussion-resonance or dulness O\'er the ~ame :1rca. 'l'he 
breath-sounds on auscultation are exceedingly feeble, and in some 
instances an occasional dry, leathery, or creaking friction-sound is 
audible. 

Barely, and particularly if the case be tuberculous, vasomotor symp
toms arise in chronic pleurisy, such as unilatera.l flushing or sweating of 
the face, or dilatation of the pupil. 

Doubtless some of the instances belonging to this affection merge 
into the pleurogcnous type of cirrhosis of the lung, and fatal compli ca
tin~ condition~ may arise in connertion with the general circulation . 
~'bus I have obscn·cd in one instance enlargement followed by dilatation 
of the right ,·cntricle, and in turn by general dropsy, with fata l result. 

Treatment.-ln the treatment of this affection two o~jects must 
receiH especial attention: (1) the removal of any effusion that may be 
prc:::ent; and (2) the improYement of the nutrition of the patient. The 
first indication is presented only by a limited number of the cases, and 
the rules for meeting it ba,·e been stated in the treatment of scro-fibrin
ous pleurisy and emp~·ema; the second indication is presented by all 
cai-es. Carefu l regulation of the diet is of the utmost importance: it 
mu:-t be generous, with modifications to suit special diatheses (as the 
gouty or tuberculous), if they be present. Lung-gymnastics arc most 
useful if methodically pursued. The method of Halston James (pre
viously described) richly deserves a trial in suitable cases. It is to be 
borne in mind 1 however, that in old cases efforts at overcoming the 
lung-p.rcssure will be unsuccessful. Climato-tl.1erapy is a.drnnta.geous 
for this class of sufferers, particularly if the slightest tendency toward 
tuberculosis exists; and in my own experience low, mountainous eleva
tions combined with purity of atmosphere have given the best results. 
Of medicines little need be said. It is especially important to promote 
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the digestive power of the patient to the greatest po'8ible extent. In 
cases in which the digestive function has been feeble I have obsen'ed 
excellent results from a brief stay at any well-regulnted seaside resort 
or in the country. We may also try, with a probability that the effect 
will be beneficial, small doses (3j--!.O) of cod-liver oil, three times 
daily after meals, or the following formula: 

l~. Acidi muriat. di!., 3ijss (10.0); 
Pepsini pur., 3ij (8.0l; 
Tinct. nucis vom., 3iss (li.O ; 
Glycerini, . 3iss ({8.0); 
Aqure, q. s. ad :§ij (ti·l.0).-~I. 

Sig. 3j (4.0), well diluted, ten minutes after each meal. 

Intercurrcnt catarrh of the stomach may sooner or later become a. 
troublesome feature, and in combating it I.wage is frequently our most 
effective measure. 

PNEUMOTHORAX. 
(Sero-pnewnotlwrax; Pyo-pneumotliorax.) 

De finition.-A collection of air in the pleural cavity. Since the 
latter, as a rule, contains at the same time scrum or pus, the terms sero
and pyo-pneumothorax are frequently employed to describe the same 
condition. 

P a thol ogy.-Wbeu the pleural sac is punctured air usually escapes, 
accompanied sometimes by an audible hissing sound. The pleural sac 

~~~~~~~ rh1:•~;?.~~f r~t:i 11i~~~rca~IJ1 e~·is~~.~~~~, (~;~~e~,e h!~~~ ~~e i~~~:cJfs~ 
phteed, owing to positive mtrathoracic pressure. 'J'hc heart is not ro
ta.ted, however, and the relation of its parts is maintained much as in 
the normal condition (Osler). 'fhe air may occupy but a portion of the 
pleural ca.vity, on account of previous firm adhesions (eireumsrribed 
pneu,mollwrax). The point of perforation) as a rule, can be eaf'ily 
found, and most frequently corresponds to the seat of rupture of the 
tuberculous ca.vit_v or superficial caseous mass. In other instance:; the 
cause of pneumothorax cannot be discovered. Inflation of the lung 
under water may reveal the aperture, which is usually quite small, by 
the escape of air-bubbles at the seat of puncture. Occasionally a. 
fistulous connection between the pleural sac and the bronchi can be 
readily trnced. 

Simple pnewnotlwrax is, however, of rare occurrence. 'L1he air that 
gains admission into the pleurnl sac is laden with micro-organi~ms, 
which set up various forms of inflammation, accompanied by equally 
various exudations. Hence the cavity is usually filled, in part, with an 
effusion that is purulent or sero-purulent, as a rule, and rarely scrou~ or 
sero-fibrinous. 

Etiol ogy.-'l'here are both predisposill!J and e:i:~iting causa~ infl~
enccs, and among the former are-( a) age; the condition occurrwg ID 
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adults a:; a rule, though instances a.re also observed in young children; 
(I•) 81'1"; males suffer wore often than females; (c) the left si<lc is affected 
nearly twice as often as the right; (d) emphysema, in which the super
ficial air-sacs arc <lilated and atrophied, rendering the latter liable to 
rupture from excessh•c muscular exertion . 

The exciting causes are-(1) Pe1foration of t!te lunv and 7ndmr111ary 
pfrura (the most frequent ca.use), arising in ?DC .or other of three ways 
-(a) ll""rom the rupture of a tuberculous cavity mto the pleural cavity. 
rl'his accident rarely occurs at the apex of the lung 1 but commonly near 
the upper border of the lower or middle lobe: and less frequently near 
the lower border of the upper lobe. A cascous focus immediately be
neath the pleura may also, during the process of softeni ng, puncture 
the pleural sac a.ud invite the entrance of air: From this cause we 
sometimes see pneum~thora.x developing during a. very ea rly stage of 
pulmonary tuberculosis. It cannot occur. ho" ever, except in cases in 
which previous adhesions have failed to form at the point of perforation. 
(b) As the result of necrotic processes, in connect ion with certain other 
lung·affections, as gangrene, broncho·pneumonia, suppurating bronchia.l 
glands, abscc~s, and echinococcus cysts. (c) From rupture of the normal 
air.sacs in consequence of severe muscular effort (S. West, DeH. llall ). 
This accident is sometimes ascribable to the violent paroxysms of cough 
in pertussis. 

(2) Some cases of empyema, by perforating the visceral pleura, the 
lungs, and bronchi . 

(3) P erforations of the pleura in malignant disease ancl abscess of the 
esophagus. 

(4) A peripheral broncltiectasis may open the pleural space and thus 
establish a communication between it and a bronchus. 

(5) Pyo-pneumothorax may be of subdiaphragmatie origin, consec
utive to perforation by malignant disease or 'lllt:e1· of the stomacli or colon. 

(6) Pncumothorax may be occasioned by gases resulting from the 
decomposition of a pleural exudate. 

(7) lVounds causing direct or indirect pcrforative lesions of the 
lungs. Fractures of the ribs may produce l a.ccrati~n of the visceral 
~~~~ra., and afford a.n opportunity for the ingress of a1r into the pleural 

Sym.ptoms.-The earliest symptoms vary according to the cause or 
causes that produce the condition. When it develops, as it docs so 
often, in the course of pulmonary tuberculosis, the fir::-t symptom is a. 
sudden agonizing pain in the side, accompanied by ma.rked <l,Yi5Jinea and 
fre11uently cyanosis. The dyspnea is often accompanied by a. sense of 
impending suffocation. 'l1he severity of the pain and the degree of op
pre~sion depend largely, however, upon the amount of air that gains 
entrance into the pleural sac, the rapidity with which the air escapes 
into the pleural cavity, and the condition of the latter as regards the 
prcgence or absence of previous pleuritic adhesions. If the orifice be 
large and valvula.r, the air cannot escape, but rapidly accumulntes and 
forces all the air out of the lung by compression; the patient then sinks 
rapidly into collapse from shock, and sudden <lcath ensues. Fortunately, 
the latter event is rare. The respirations arc frequent (GO or more per 
minute); the pulse is also frequent and feeble, sometimes reduced to a. 
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thread; and cold sweats arc not uncommon. The temperature a.t first 
is a.pt to fall one or two degrees below the norma l, owing to sudden col
lapse; fe\'er, however, follows a lmost inYariably, and frc<1ucntly i8 of 
the hectic type. Its ca.use is pleuritis1 ofteu of a purulent form, and if 
this be the case, the <lyspnca may be due in part to the increasing effusion. 
'rl10 patient now also suffers from the grave symptoms of empyema abO\'C 
described. Edema of the hand of the affected side is sometimes present 

as an early manifestation, and. as a rule, rapidl_v disappears (ll"eil). 
When pncumothorax develops in the last stages of phthisis acute symp· 
toms are often entirely absent. 

Physical Signs.-Thesc are marked (sec Fig. 48). Inspection i..hows 
marked distention a.nd immobilitv of the affected side; also some degree 
of distention with unnatural mobility of the healthy side. 

Palpation shows the tactile fremitus to be diminished above and 
greatly diminished or wholly absent over the effusion be1ow. Edema of 
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the chest-wall can frequently Le made out. The impulse-beat of the 
heart is found to be feeble and displaced. 

On perc:ussion a modified tympanitic note (bell-tympany) can usually 
be clicitecl over the area corresponding to the contained air, and the cx
cessi\•e tension in the pleural sac, due to the enormous amount of air 
contained therein, causes an elevation in the pitch of the percussion
note even to <lulncss. Tlrn ''cracked-pot soun<l" is audible when the 
air in the pleural cavity freely communicates with the external air. 
Wintrich's sign, or a change in the pitch of the percussiori.sound when 
the mouth is open or closed (being raised when the mouth is closctl and 
lowered when open), may also be observed. In pyo-pncurnothorax a flat 
note is elicited from the base upward as far as the fluitl extends, and 
there is a more marked change in the upper level of flatness than in 
simple pleurisy, on changing the posture of the patient. Modifica
tions in the pitch of the percussion-sound result from an alteration in 
the form as well as in the dimensions of the air-space. Owing to dis
placement of the heart, there is, as a rule, resonance over the normal 
cardiac region, and particularly when the patient assumes a recum
bent posture. The lirnr and spleen, according to the side affected, 
are displaced downward to a. greater degree than in simple pleural 
effusion . 

Auscultation discloses a greatly weakened or altogether suppressed 
respiratory murmur when collapse of the lung is incomplete. Not in
frel1uently a.mphoric breathing is audible an<l bronchial rtl.les possessing 
a metallic quality are sometimes beard, as well as metallic tinkling on 
deep inspiration or on coughing. ~I.1he metallic tinkling is caused fre
quently by drops of fluid falling from above upon the surface of the 
effusion; less frequently by a re-echoing of vibrations of moist bron
chial ra.Ies commnnicatcd to the air in the pleural chamber. The 
vocal resonance is enfeebled, as a rule, and evinces the same metal
lic quality. The so-called coin test is a patbognomonic sign, and is 
elicited in the following manner: An assistant places one coin on the 
front of the chest and taps it with another while the car is placed on the 
thorax posteriorly, where will be heard the intensified echo of the coin
sound thus produced. .Another most characteristic 11;ign is the so-called 
Hippocratic succussion, which is elicited by placing one ear upon the 
patient's chest while the latter's body is shaken, and a distinct splashing 
sound is heard. 

D iagnosis.-When the attack is of ordinary se"erity, pncumo
thorax is diagnostica.ted by the history of one or other of the causal 
factors, together with certain physical signs that do not belong to any 
other affection (coin-sou.nd, succussion-splasli). It is only when the 
air and fluid in the pleural sac are encapsulated that it may become 
difficult to eliminate (a) a large pulmonary cavity; (b) excessive gaseous 
distention of the stomach; (e) an abscess below the diaphragm into 
which air has entered (pyo-pneumotlwrax subphi·enicus); (<l) a diaphrag
matic hernia; (e) emphysema; and (f) pleurisy with effusion. 

(a) A Large Pulmonary Cavity.-'l'he "cracked-pot sound" and 
Wintrich's sign are more frequent in cavity than in pncumothorax, 
and the former condition does not tend to dislocate the adjacent organs. 
'!'here is no response to the coin test and an absence of the succussion-
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splash; both or which signs are often present, e,·cn in circumscribed 
pyo-pneumothora.x. Tabulated, these points of difference are-

L\RGl; Pn.MO.,ARY CA\'JT\'. 

ImmoLilit.r, Oatumin;: of th<' che.~t. nm.I 

~:!:~e~~~'~li~{,l:~~~d~ntmpacl'~. Apcx-
"'Fremitns u"iually incrcascd. 
Percussion~ives tymp:tnyor a"cra.ckrd

potsound,"' an1l \\'intrich's ch1mµ;e of 
sound as a rule. 

Bronchial brcnthinp; is hcal'd, and the 
vocal rcson:rncc is incrca~cd. l'rnck
ling, gurgling riilcR, cavernous or u111-
phoricbrcathin~,11nd pC'('toriloquymay 
be present. Ab.'l('ll('t'Of bcll-ty111pany 
andsuccussion-spltish. 

(b) The possibility of excesrtfre ,gaseous clisir'nlion n.f the stomarl1 is to 
be eliminated by the history of the case and by the happy results af
fonlccl by the application of the therapeutic test, C\·acuation of the 
stomach and bowels. 

(c) Subpltrenic Abscess containin,q Afr.-This is exceedingly rare1 

and occurs relatively oftener on the right than on the left side (Leyden). 
Its lending causes a.re ulcers of the stornach or duodenum, follo"cd by 
circumscribed peritonitis, perfora.tion, and absce~s, the latter occupying 
a position immediately beneath the diaphragm and above the liver. '11he 
g:tses tl1a.t ga,in admission to the abscess-sac from the intestines force the 
diaphragm upwa.rd, and thus cause retraction or even comprc!';sion of the 
lung The symptoms and signs are now identical with those of circum
scribed pyo-pneumothorax, limited to the base; but a. knowledge of the 
steps in the production of subphrcnic abscess, the symptoms an<l history 
of ulcer of the stomach or intestines, succeeded first by peritonitis :rnd 
then by symptoms of pyo-pncumothorax on the one ha,nd. and a know
ledge of the etiology of pucumothorax O!l the other, should lead to a 
conect inference. 

(d) Diapltra,qmatic lfrrnia.-Tbis either results from a severe injury 
or is congenital, and the most valuable point of difference between hernia 
of the diaphragm and pneumothorax is the peculiar cause of the former. 
'J1he next most valuable point is the fact that the hernial protrusion ma.y 
return suddenly to its normal position, whereupon the patient will be re
lieved; the condition may then reappear not less suddenly. The third 
distinctive feature is the presence of rumbling sounds in the protru<lc.d 
bowel. All other signs and symptoms of one affection may hM·e their 
counterparts in those of the other. 

(e) l>neumothorax may be confounded with emphysema by the c~re
lcss observer; but the la.tter affection is slow in onset. free from serious 
shock, is bihiteral as a rule, and does not exhibit the distinctive physical 
signs of pneumothorax (metallic tinkling, coin-sound, succussion-splas~). 
In 71leurisy witlt ~{fusion hyper-resonance may be noted above the fluid, 
but it lacks the bell-like tymp>iny of pneumothornx. Over the same 
area there is diffuse, distant, bronchial breathing (at times slightly am
phorie), whilst the metallic tinkling, coin-sound, and succussion-splash 
are totally wanting. 
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Prognosis.-This depends solely upon the cause. 'l'he cases at
tributc<l to adnmced phthisis usually reach a. fatal issue in the co1ir~c 
of one, two. or more weeks, and rarely they run a. very rapid and fatal 
cour~e. On the other hand. the pulmonary condition seems to be favor
ably influence<l by its occurrence. Fo_llowing cmpycma, pneumothorax 
sometimes takes a favorable course. It is fraught with especial danger 
when it is the resultant condition of some acute lung-disease (gangrene, 
abscess, broncho-pneumonia). 

Treatment.-The leading indication is the alleviation of the pa
tient's sufferings by a prompt resort to morph_in, anrl it often becomes 
necessary to administer it hypodermically. If the patient's previous 
strength has been moderately good, the question of operative iutcrfor
ence should be seriously considered, the nature of the surg ical proced
ure then depending upon the character of the effusion. If this be scro
fibrinous, aspiration, as in simple plcm;isy, must be performed to rcliC\·e 
the urgent cly~pnea and the embarrassed cardio-pulmonary circulation; 
if purulent, permanent drainage should be procured for the same indi
cations. When pncnmothorax develops late in phthisis1 radical meas
ures arc not to be thought of, and the physician must rely upon aspira
tion (when necessary) to oppose urgent symptoms. We may also tap 
the air-chamber abo,·e the fluid with a fine needle, with a. view to lessen
ing the cxcessiYe tension. Unverricbt has recently reported good results 
from a somewhat novel mode of treatment. When there is a pulmonary 
fistula present, he im:erts a tube into the pleural sac. This allows free 
(!ntrance of air, the lung collapses completely, aud the fistula has a 
chance to heal. For the dyspnea, atropin administered hJpOclermically 
is valuable; for the feeb le cardiac action, a lcoholic stimulants, aromatic 
spirits of ammonia, strychnin, ether, and other cardiac st imnhrnts should 
be employed. Locally, cutaneous irritants may be applied (turpentine 
stupes, mustard pastes). 

HYDROTHORAX. 
(Dropsy of the Pleum; Tlwracic Dropsy). 

Definition.-A collection of transuded serum in the pleura.I cavity. 
P a thology.-lly<lrothorax is generally a bilateral cond ition. The 

transudate is a clear, amber-colored liquid that is free from fibrin. but 
ma.y contain cholcsterin and a few endotht!lial cells. I t has an alkaline 
reaction, a comparatively low specific gravity (1009 to 1012). and is non· 
inflammatory. The pleural surfaces are usually smooth, though some
times decidedly pa le anrl edematous. The mcelrnnical effects of hy<lro
thorax upon the lungs and other thoracic and abdominal viscera arc 
simi lar to those of the exuclates that accompany inflammation of the 
pleura, though they are rarely so m:trked as in scro-fibrinous pleurisy. 

Etiology.- 1 ly'clrothorax is a secondary affection, anrl is usually 
connected with one or other of the various forms of general dropsy 
(hemic, renal, carJ iac). 'l'he cases that are due to blood-impoverish-
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ment are more numerous than is generally indicated by writers upon the 
subject, and not infrequently is hydrothorax symptomatic of either 
chronic dysentery, chronic diarrhea, leukemia, pernicious anemia1 car
cinoma, malaria, syphilis, or scurvy. Strictly local causes may al!-'o 
induce it, as carcinoma. of the pleura, or the corupression of the superior 
vena cava or of the thoracic duct by a. tumor. 

Symptoms .-'l'he subjective symptoms are attributable to the me
chan ical effects of the fluid, and the causal affection may have symptoms 
quite in common; these are dyspnea (often culminating in orthopnca), 
cyanosis, astl.nna.tic seizures, and a feeble circulation. 'l'hc general symp
toms arise from the pr imary affection. 

Physical Signs.-'l'he physical signs arc much the same as in pleurisy 
with effusion-with this differencei tha.t they a rc more often present on 
both sides of the chest. JI ydrothorax is often unilateral, howe\'CI', ancl 
an enlarged right auricle ~ay be the cause of tLis condition in some 
instances. The right side is the one usuttlly affected. I hrwc also ob. 
served that quite frequently the two sides of the chest exhibit great 
variatiom; as to the rclati\·e amount of fluid containcd. 1 

Prognosis.-This depends upon the nature of the primary disorder 
that causes th<' dropsical trarnmdation. 

Treatme nt.-The treatment of hydrotborax bas intimate relations 
with the indications presented by the underlying affection. If the meas· 
ures directed toward the removal of the genera l dropsy, of which hydro· 
thorax is a part, arc unsuccessful, and the amount of tran~udation in 
the pleura.I sac interferes with tho functions of tho heart antl lungs, then 
aspiration must not be too long dehtyed, and must be repeated as often 
as occasion demands. 

NEW GROWTHS OF THE PLEURA. 
AL:'i10ST all instances of new growths developing in the pleura are 

secondary to primary carcinoma of the lung. the pleura being invaded 
by the direct extension of the neoplasm. I t may also arise by mera.· 
stasis from carcinoma of the lung, mammary glands, etc. The pleura. 
presents circumscribed areas of thickening, or the growth takes the form 
of papular projections from its surface. and as these enlarge they become 
pe<lunculatcd. 'l'h<'ir size varies from that of a. pe;L to that of an 
orange. 'l1hc adjacent pleura is inflamed, often adherent. ancl much 
thickened 1 :Lnd an effusion into the pleural ca.vity is often obsen·ed. 

Primary carcinoma of the pleura. is ver.Y rare indeed. and E. Wag· 
ner, who first described it, called it endotbcli:i.l carcinoma. .Jlost pa· 
thologists of to~day, however, look upon enclotheliorna ns a variety of 
sarcoma. It owes its orgin to a proliferation of the endothelia l cc\JR of 
the connective tissue and the lymph·apparatus of the pleura. This in· 
variably assumes the diffuse form, and by met:tstasis we ha\'C inro!Ye· 
ment of tbc other organs (lungs, lymphatics, li \'er). 

Spind le-cell sarcoma of the pleura, as well as the round.cell \'a.riety, 
:s occasionally met with. 

1 For the dillCrentinl diagnosis between pleurisy and hydrothorax see Pleurisy, p. 552. 
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Symptoms.-'l'he subjecti\'C symptoms are slight in cases in which 
there is a single circumscribed carcinomatous muss in the pleura; but 
they are quite severe in the diffuse form, particularly \\hen, as com
monly occurs. it is of a secondary nature. The symptoms are now 
those of plastic or sero-fibrinous pleurisy, in addition to those of pri
mary carc:inoma of the lung, and the former may oftentimes more or 
less completely overshadow the latter. 

Diagnosis .-The circumstances under which the condition arises 
often throw the strongest light upon its nature. The symptoms of 
slowly developing pleurisy, either plastic or sero-fibrinous, following 
carcinoma of' the lung or the breast, and accompanied by the cancerous 
cachexia, would point strongly to the existence of carcinoma of tlte 
pleura. Characterist ic cancerous elements may also be found by micro
scopic examination of the fluid obtained on exploratory puncture, and 
this should never be neglected in suspected instances. 

'l'he difficulties surrounding the diagnosis of primary carcinoma of 
the pleura are great an<l usually insurmountable. '.l'he cases are very 
similar in their clinical manifestations to chronic pleuriS.lJ with 01· without 
e.ff'usiou. Pain is always a. more prominent symptom, however. than in 
simple chronic pleurisy, and this fact, when combined with evidences of 
a cancerous cachcxia, should excite strong suspicions. 

The prognosis is wholly unfavorable, and the treatment merely 
palliative. 

DISEASES OF THE MEDIASTINUM. 
THE affect ions of the mecliastinum may be divided into four classes : 

(a) Inflammation, (b) Tumors, (c) Diseases of the thymus gland, and (<I) 
~Iediastiual hemorrhage. 

(a) Inftammation.-'l'his may affect (1) the glands or (2) the connec
tive tissue. Lymphadenitis of moderate grade is found in association 
'rith broncho-pncumonia. and the various forms of bronchitis. The con
dition appears in its most pronounced form in the bronchitis of measles, 
influenza, and whooping-cough, and De :;)Iussy held that enlargement 
of the glands in the posterior mecliastinum is potent in exciting parox
ysms of whooping-cough. According to De ·Mussy and GuitCras, these 
glands when greatly enlarged give rise to dulness in the upper part of 
the interscapular region or down to the fourth dorsal vertebra in cases 
of influenza. and whooping-cough. I barn, moreover, been able to con
firm this dictum in cases of influenza, though a,ware of the fact that 
many authorities consider it (\uestionable. Tuberculous lymphadcnitis 
is elsewhere described (vide Tuberculosis, page 271). 'J'hc mediastinal 
lymph-glands may undergo suppuration in consequence of loca l specific 
infection, and, though not recognizable during lifo, it should be recollected 
that the condition may leatl to perforation into either the esophagus or 
a. bronchus, with !:lerious resu lts. In other instances spontaneous absorp
tion occurs, leaving behind inspissated contents that undergo calcareous 
change. 
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Abscess of the Mediastinum.-'l'his is of rare occurrence, itR mo~t 
frequent seat being the anterior mecliastinum. Of the commoner cau~es. 
ma.y be mentioned tra.umatism and the infectious discases-c-ry~ipcla~. 
rheumatism, measles, a.nd small-pox in particular. lt may al:so be the 
result of an extension of a suppurative process from neighboring !l.truc
turcs. Pulmonary tuberculosi~ is the most potent factor in producing 
chronic abscess in this situation. 

Symptoms.-Acute Abscess.-Pain and tendernc.::;R in the f';ternum 
arc the most prominent features, the pain being acute and often of a 
throbbing character. Cough and dyspnea arc usually present. The 
general features are fever, frequently accompanied by rigors ancl pro· 
fuse sweats and considerable physical prostration. The ch ief physical 
sign is dulncss upon percussion, usually found anteriorly aad increa:-;iag 
graduallv with the 1le,·clopment of the abscess. Later, the tumor may 
reach thO surface of the body, and rarely the sternum is erode<l. Pa/. 
pation now detects pulsation and fluctuation. 'l'he abscess rna.y either 
find its way downward into the abdomen, or it may perforate the trachea 
or the esophagus. 

In chronic abscess the symptoms bear a closer similarity to those of 
soli1l tumors than those in the acute form. Fortunately, chronic abscess 
quite often results in spontaneous cure, in which case it is in part ah· 
sorbed, an<l the remainder of its contents become inspissated. In obscure 
cases a.n exploratory puncture with a small needle may be safely prac· 
tiscd. and with definite results, as a rule. 

Diagnosis.-~~bsccss must be differentiated from solid media~tinal 
tumors and aneurysm. The more acute onset and general symptoms 
of the suppurati,·c process (hectic type of fever, chills, sweats) and 
the more rapid course will serve to distinguish abscess from anellrysm 
on the one han<l, :tncl solid tnrnors on the other. Further, the absence 
of strong cxpansile pulsation, diastolic shock, and the aneurysrnal bruit 
aid materially in elim in:tting aneurysm of the arch . 

The treatment is mainly surgical. 
(h) Tumors of the Mediastinum.-Two forms only demand practical 

consideration-carcinoma. and sarcoma. Hare's analysis of 520 cases 
ga.ve the following ratio: of carcinoma, 134: sarcoma, 98; lymphoma, 
21: fibroma1 7; dermoid c,,·st, 11; hyda.tid cyst, 8; and fewer cases of 
ecchondrnma, lipoma, and gumma.. In 48 of the ca~es of carcinoma. and 
in 33 of sarcoma. the tumor occupied only the anterior media~tiuum. It 
i" quite certain, l10we,·cr, that sarcoma1 and not carcinoma, is the com
n10ner neoplasm of this region. The clinical term "cancer" was formerly 
used promiscuousl.v by many authors, and the pathologic di_agnosis was 
then difficult, so that statistics are notoriously fallacious. Upon inns· 
ti gating 2;) of the older reports of "cancer," Pepper and Stengel ~Ou~d 
in 13 unquestionable evidence that the growth was sarcoma, while. m 
the remaining 12 they could not, for the greater part, decide to which 
form the disease belonged. Primary sarcoma may spring from the rem
nant of the thymus gland, from the lymphatic glands, the pleura, or 
lungs, or from the fibrous tissues of the mediastinum. Primary carcinoma 
may origin ate in the esophagus, bronchi, lungs, or rarely in the thym~1s 
gland. Secondaxy media.stina.l tumors arc most apt to have their scat m 
the lymphatic glands. Carcinoma is less frc(iuently primary than sar-
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coma. Among predisposing causes are sex and age-males being more 
prone to the affection than females, and the perio<l of chief liability is 
between the thirtieth and fortieth vears. 

Symptoms.-The earlier symptOms are quite indefinite. The patient 
complains of slight substernal pains, slight dyspuea, and general languor. 
Later, with the slow increase in the size of the tumor, pressure-symp
toms gradually become more pronounced. 

The pain may or may not bP SC\'ere, but is invariably accompanied 
by a feeling of oppression. Its chief seat is in the upper sternrtl region, 
but it may radiate to the sides of the chest and even down the arms (in 
which case it is due to pressure on the brachia! plexus): Dyspnca 
app(lars early, is constant, and may become most intense. It is caused 
by pressure either upon the trachea, upon a. primary bronchus, or upon 
a. recurrent laryngeal ncn'e. Asthmatic seizures may occur before there 
is constant clyspnea and before the tumor has reached notable size within 
the chest. Less frcque11tly, and to a less extent, the dyspnea is depend
ent upon dislocation of the heart or upon accompanying byclrothorax 
due to venous stasis. There is cough, which may be paroxysmal and 
of a brazen character, aucl a8 in aneurysm it may manifest implication 
of the recurrent laryngeal; for a like reason aphonia may be present. 
There may be dysphagia from pressure upon the esophagus, tl10ugh this 
is rare. If, as may happen. there is an inflammation of the vagus or 
sympathetic nene, the rate of the pulse may be affected, and the latter 
be either slowed or markedly quickened as a result. Owing to implica
tion of the sympathetic there may be local hyperemias and pupillary 
changes, and particularly an inequality of the pupils. Rarely, by 
making external pressure upon the sternum. dilatation of the pupil ma.y 
be produced. 

Compression of the superior vena cava or of the ."Jubclavittn vein may 
be followed by cyanosis and edema of the parts drain eel by these vessels, 
and the early occurrence of venous occlusion a.nd marked dilatation 
of the superficial veins is quite characteristic. But if the degree of 
pressure increase slowly, collateral circulation may be established com
pletely. Less frequently the inferior cava may also be pressed upon. 

Physical Signs.-Inspection.-In adrnnced ca~es a swelling, usually 
somewhat irregular and often diffuse, appears in the sternal region. 
The tumor may cause erosion of the sternum, and a little later occupy 
a position immediately beneath the skin, Osler 1 being of the opinion 
that the rapidly-growing lymphoid tumors, more commonly than others, 
perforate the chest-wall. I saw a. case in which the perforation occurred 
at the right edge of the sternum, precisely at the point a.t which aneur
ysms of tlJC ascending arch most frequently appear. In the early 
stages, however, this prominence is not present. Palpaliou.-Whcn a. 
tumor is present it may pulsate distinctly, and the heart's apical im
pulse may be detected in various abnormal positions. 'Tactile fremitus 
is absent O\'er the seat of the growth if the latter be in contact with the 
chest-wall. 

On percussion dulness is noted, and this is true even in mauy instances 
that do not present a visible swelling. The dull area varies in outl in e 
with the size and position of the tumor. Auscultation usuaJly reveals 

1 Practice of Medicine, p. 579. 
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no sounds over the dull area, except a. bruit in ra.rc instances. 'l'be 
heart-sounds arc inaudible over the tumor-site as a rule, and the brcath
sounds and vocal resonance a.re feeble or absent. To the above physical 
signs arc frequently added those of pleural effusion. 

The diagnosis of mediastinal growths is made, if at all, chiefly by 
exclusion, but it is manifestly impossible before the development of the 
tumor has progressed to considerable dimensions . 

.Aneurysm is differentiated from solid mediastinal tumors with only 
slight success in many instances. It is most valuable to note carefully 
the length of time the condition has lasted, since aneurysm runs a. longer 
course, on the a,vcrage, than mediastinal tumor, though to this general 
rule there arc many exceptions. The tumor when due to ancuryRm 
comm unicates a strong, heav ing, ex pa.nsi le pulsation-;1 ch:tracteristic 
Lha.t is absent or only feebly manifested in the case of solid mcdiastinal 
growths. The severe diastolic shock, as noted both on palpation and 
auscultation in cases of aneurysm, is also absent in solid tumor. 'l1he 
bruit in aneurysm has often a booming quality that does not belong to 
the bruit of solid growths. Pain is more pronounced in aneurysm. 

The duration of the disease is rarely less than six, and quite as rarely 
it is more than ei~hteen, months. 

The prognosis is absolutely hopeless, except in the case of benign 
tumors, which ma.y be removed in some instances. 

The treatment is directed toward the relief of the most urgent 
symptoms. Anodynes are required sooner or later, and should not be 
withheld if indicated. As a routine the preparations of iodin and mer
cury are employed, but, as these are useless, they arc unwarranted. 
Arsenic has sometimes seemed to influence sarcomatous and lymphade
noma.tous growths fa.vora.bly 1 though only temporarily. 

(c) Diseases of the Thymus Gland.-Nothing is known definitely 
concerning the functions of the thymus gland, and the diseases of this 
organ are without special clinical significance. Tumors may have their 
origin in the thymus gland, and the organ may become enlarged on ac
count of the presence of true hypertrophy or abscess; these conditions a.re 
indistinguishable from mediastina.l tumor or abscess as a.hove described. 
Persons who manifest the hemorrhagic diathesis or those who suffer from 
hemorrhagic affections may also show hemorrhage into the thymus gland 
-a. condition that is identical with that produced by hemorrhage into 
the mediastinum. 

(d) Mediastinal Hemorrhage.-This term signifies hemorrhage into 
the me<liastinal connective tissue. It oftenest results from the rupture 
of aneurysms of the arch or of the large vessels within the thorax, or 
it may be of traumatic origin (wounds, fractures) . 



PART V. 

DISEASES OF THE CIRCULATORY 
SYSTEM. 

DISEASES OF THE PERICARDI UM. 

PERICARDITIS. 

Definition.- An inflammation of the serous co\·cring of the heart. 
Va.rieties.- (a) Plastic, or fibrinous; (b) sero-fibrinous, or subacute; 

(<)purulent; (d) hemorrhagic; (e) adhesive. There is also· a tuberculous 
pericarditis which has been described (vide Tuberculosis, page 308). 

ACUTE P LASTIC OR FIBRINOUS PERICARDITIS. 

P a thology.-Tbe morbid changes are frequcutl_v localized, :rnd less 
freq uently are general. .At the onset the membrane is smooth, swollen, 
and injected, and punctured ccchymotic spots may be visible; soon it 
presents a grayish, roughened appearance in consequence of a deposition 
of a thin layer of fibr in. I n the severer types the fibr inons deposit in
creases in thickness for a time, and the natural movements of the peri
cardia! su rfaces upon one another sometimes cause the exudate to assume 
a honeycombed appearance. Most examples that I have seen, howc,·er, 
haxe resembled the roughened surfaces produced by separating two slices 
of bread that had been thickly buttered; the surfaces are grayish-yellow 
in color. In the later stages the exudation becomes partly organized, 
and as the result of friction produced between the opposed surfaces by 
the incessant action of the heart, the pericardia} surface may prC'sent a 
villous appearance; hence the term ''hairy heart" which was employed 
by ancient authors. For like reasons we may see the exudate arranged 
in the form of little ridges, forming a'' tripe-like membrane. " 'J'hough 
invariably present, the amount of serous effusion, as the term would in
dicate, is never large in dry or plastic pericarditis. Myocarclitis m:ty 
frequently be founc1 as an associated condition. 

Etiology.-In each variety of pericarditis there arc factors that 
cause the particula r fo rm with such relative frequency as to make it 
desirable to g i\•e its etiology separately. except in the scro-fibrinous and 
acute plast ic types, which have practically tbe same etiology . 'J'bc two 
latter arc the more common fo rms of the d isease. Acute plastic pcri
car<litis frequently occurs in the young an<l middle-aged, and is only 
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rarely a primary process, being secondary to acute articular rhcumati~m 
(in more than one-half the cases), to chronic nephritis, and, rarely, to the 
acute infectious diseases. It may be caused by direct cxtcn~ion of in
flammation from adjacent structures, and in this mani1cr it may be ~ 
sequel of simple pleurisy; more frequently the extension occurs from a 
pneumonia or tuberculous pleurisy, or the condition may complicate new 
growths and inflammatory conditions affecting the esophagus and Lro1.1-
chial glan<ls. It mu,y also b~ se~ondary to chronic disease of the aortic 
vah•e, the pericardium bccomrng rnvolved by extension through the walls 
of the aorta. FinaJly, it may be the result of tmumatism. and in this 
connection it should be pointed out that this factor ma.y under certain 
conditions cause any of the other forms of pcricarditis. 

Bacteriology.-Ruclini's experiments have shown that the staphylo
coccus aureus may be a cause of pcricarditis, but they have not con
clusively demonstrated that it is the specific cause, as is evidenced by 
the fact that the disease is sometimes caused by other org:tnisms and 
found in diseases in which other organisms are active. Moreover, sta
phylococci have not been encountered without demonstrable cause1 so 
that a distincti,·ely specific cause has, as yet, scarcely been proved. 
Among other organisms1 pneumococci, streptococci, and the bacillus 
coli may be named. 

Clinical History.-Owing to the fact that acute plastic peric,.ditis 
is usually a secondary affection, the symptoms th:tt enable one to recog· 
nize it are obscured by the disease of which it is a. sequel. 'l'his is par
ticularly true of that large class of cases that develop in acute articular 
rhcuma,tism, in which subjecti\•e symptoms are often entirely wanting. 
It is only in the severest types of this sort that the symptoms referable 
to the hea.rt are we11 enough marked to :trrest the attention. 'f1here may 
be a feeling of distress or constriction with or without slight pi\in in the 
prccordium. During the first stage or prior to the pouring out of the 
effusion the pain is most marked, extending sometimes into the left arm 
or the h<tek, and at others to the ensiform cartilage or even to the abdomen. 
'l1his pain is, nirely, increased by pressure over the pericardium. }laJpi· 
tation an<l dyspnea may be present, and the pulse is increased in fre
quency an<l strength, as a rule, except in the later period, when it may 
be weak and slightly irregular, particularly if the muscular tissue of the 
hettrt be in vol rnd. There is some fever, but the degree of elevation of 
tempernture perhaps never exceeds 102° F . (38.8° C. ). In this class of 
cases the urinary features depend largely upon the character of the l~ad
ing etiologic factors, though in many instances the uriue is scanty, h1gh
colored, and acid in reaction. 

Physical Signs.-Inspection discloses an increased vigor of the ape.x
beat. Friction fremitus (due to the rubbing of the altered pericardia! 
layers upon one another) may sometimes be felt during the earlier and 
later courses of the disease or when the mcmbraue is comparatively dry, 
a.nd is usually most intense near the base, just to the left of the sternum. 
Per~ussion gives negative results . Auscultation usually reveals a. do~ble 
frictwn-sound over.a limited nrea in the precordia-a. characteristic sign, 
though one on which sole reliance must not be placed in this disease. 
The friction-rub is caused partly by the exudate and partly by the dry 
state of the membrane. Its usual seat of maximum pronunciation is ID 
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the fourth anu fifth interspaces and the adjacent portions of the sternum 
-i. e. that portion of the heart which is most closely in contact with the 
front of the chest (Osler). Another favorite point is the cardio-aortic junc
tion. It is usual to hear the rub over small areas, though occasionally it 
is audible over the whole precordia, and its distinguishing feature is its 
superficiality, being generated close to the ear. Pressure with the steth
oscope, which approximates the layers, increases its intensity, though if 
too much force be exerted the murmur may disappear entirely. In like 
manner the friction-sound is influenced by respiration and change of pos
ture. The quality of the sounds, like their position, exhibits great 
variability. '.11hey are sometimes soft, but most frequently arc grat
ing or rubbing, a.nd in the later stages I have noticed that they may 

r~~~~e~. 1~r~o~~t1~r\~g f~,~a!~~~pc;i~~e~yth~~n~!.~t~ro~1b~~~ a~~n:~1'.~~)r~.~a1:~; 
produced by the rhythmic movements of the heart, they do not always 
occur synchronously with the heart-sounds, and usually exceed the latter 
in duration-facts tlrn.t go to show that the quality, location, or super
ficial area of a. given murmur in no wise indicates the extent of the 
pathologic process. 

Complication s.-There may be an extension of the inflammatory 
process to the external surface of the pericardium, either from the deeper 
pcricarclial structures or from the pleura, particularly the left. This is a 
complicating condition termed'' external pleural periearditis" or "medi
astino-petiearditis," in which the mediastinal connective tissue is also, as 
a rule, im·olvcd. It is most frequently secondary to tuberculous pleurisy 
(t1lberculo-111ecliastino-prricm·ditis) 1 sometimes also to pleuro-pneumonia, 
and rarely to simple pleurisy or plastic pericarditis. The recognition of 
these combined lesions rests chiefly upon the detection of a friction-mm·
mur that is partly dependent upon the cardiac and partly upon the respi
ratory movements. 'l1hese sounds are most distinctly hea.rd along the 
left edge of the heart. Momentary arrest of breathing suppresses the 
pleuritic friction-sound, there remaining merely the sounds produced by 
the rhythmic canliac action, and even these may be abst'nt. On the 
other hand, during forced respiration nothing is audible, as a. rule, except 
the strong pleural rub . In normal respiration the inspiratory movements 
decrease while expira.tory movements increase the intensity of the sounds. 
During inspiration the pulse may become small and slow, owing to the 
partial occlusion of the aorta, brought about by the traction of fibrous 
bands of adhesions which pass over the vessel, being a.t the same time 
connected with the pleura. When these bands pass from the exterior of 
the heart-muscle or pleura, they may cause, as first pointed out by 
Riegel, an absence of the apex-beat during expiration. Instances of this 
sort are not uncommon. 

Diagnosis.-Altbough the presence of a to-and-fro friction-sound is, 
a1\ a. rule, indica.tive of plastic pericarclitis, it is an error to regard it as 
an infallible sign, since complete ca.lcification of the coronary arteries, as 
well as excessive t.lryness of the pericardia} surfaces, may rarely produce 
friction-murmurs. 

Differential Diagnosis.-The harsh double murmurs due to chronic val
vtdar lesions can be eliminate<l if it be recollected that they arc more 
constant, more distant, and that each has its area. of transmission beyond 
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the limits of the precordia. The sitting posture, leaniug forward, or 
moderate pressure with the stethoscope, all fail to produce or to increase 
endocardial murmurs, whether acute or chronic. A double :lOrtic mur
mur is associa.ted with cardiac hypertrophy, the Corrigan pulse, and sys
tolic flushing of the capillaries. 

Prognosis.-'l1he termination is alwa.ys favorable as to life. Com
plete resolution does not often occur, but the exudate becomes connccti\•e 
tissue, and agglutinates the two layers of the pericardia} sac. The acute 
ma.y merge into the chronic form, and dry, plastic pcricarditis often con
stitutes the first stage of severer grades of the disease. 

Treatment.-Absolute quiet in the recumbent position should be 
enjoined. 'l'hc diet should be composed chiefly of light, easily digested 
solids, allowing as little drink as is practical, a.n<l thus endc:irnring to 
avoi<l an overfilling of the vessels. With the same object in vic~r, if the 
patient's strength be good, a. half-do~en leeches should be applied O\'Cr 
the heart, followed by the use of the ice-bag; the bowels are to be kept 
soluble by using stewed fruits or saline laxatives if needful. Calomel 
in doses ranging from gr. t to l (0.016-0.032) every hour or two, com
bined with a. little opium to prevent purgation, is serviceable. At the 
beginning veratrum viride may also be cautiously a.dministere<l 1 with a. 
view to dilating the arterioles throughout the rest of the body, and thus 
virtually "bleeding the patient into his own vessels." Later, digitalis in 
combination with the iodids of potassium and iron should be substituted 
for the purpose of absorbing the effused material. ~·onics and a cha.uge 
of air may be required during convalescence. 

SERO-FIBRfNOUS PERICARDITIS. 

Pathology.-The anatomic changes may be grouped into three 
stages-the .fi1·st being characterjzed by a plastic exudi1tion (correspond
ing with the lesions in dry, plastic pericard1tis, though more pronounced); 
the Sl'eond sla,qe, by a variable amount of elfusion composed hugely of 
sernm. ~.Phe exudation usually begins about the origin of the grca.t ves
sels springing from the base of the heart, and ultimately forms a thick 
co\·ering of fibrin, especially on the visceral layer. 'l'he quantity of 
serous effusion may be from 2 to 10 ounces (64.0-320.0), but occasionally 
it is as much as 3 pints (1-} liters). The admixture of a slight amo~nt 
of blood- or pus-corpusclrs sometimes occurs in this form of the complamt. 
The tliinl is the stage of absorption in the most favorable cases. Perfect 
resolution rarely takes pla.ce, but, jnstcacl, the liquid effusion is alone ab
sorbed, and the lymph causes firm adhesions of the visceral and parietal 
membranes. Tf1 as sometimes happens, the scrum remains, the acute 
passes into a chronic condition. 'rhe muscular tis,.,ue of the heart may 
become involvctl by an extension of inflammation from the viscera.I layer 
which lies in contact with it; it is always the seat of more or lc~s col
latoraJ edema. 'l'he gr:ule of the myoc°Jrdial inflammation will clepen.d 
much upon the extent and duration of the perica.rditis, though u~unlly it 
is moderate in the fibrino-serous variety. 

Etiology.-The disease is most frequently observed to be as11ociat?d 
with acute rhcumatism 1 Bright's disea,.,e, and pulmonary tuberculosis. 
Respecting the causal rela.tion of acute rheumatism, two facts should be 
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stated-Yiz. that pericanlitis arises as a complication in about one
third of the ca>es (Bamberger), and that it may rarely preee<lc, by a 
few days, the articular disturbance. I am of opinion that in excep
tional instances both sero-fibrinous and plastic pcricarditis may occur 
secondarily to the rheumatic dyscrasia without the slightest c\·iclcncc of 
arthritis. The disease also occurs in the course of the crupti\'c fevers, 
and sometimes as a complicating affection clue to extension of inflamma
tion from neighboring parts. 

Clinical History.- When, as rarely occurs, a. ptimary pcrica.rditis 
devciops, the initial symptoms common to inflammation of other serous 
membra11es manifest thcmselYes, as anorexia, sometimes nausea. and vom
iting, chills, fever, increased respiration and pulse-rate, together with 
local pain . 'l'Lc p~in is usually of a. dull, aching character, and less fre
quently merely a slight soreness, or it may be absent altogether. Acute 
pain is experienced on~y when the pleura is implicated. 

When pericarditis is secondary to an existing febrile affection there 
are, iu many cases, no subjectiYC symptoms to in1licate its presence. ln 
other instances there may be precordial oppression "ith pr without slight 
pain or a feeling of soreness. Hence the rule should be absolute that in 
all affections in which pericarditis is likely to arise physicnl examinations 
of the heart shoulJ be frequently made, and particularly during the 
height of the disease. 

Dyspnea comes on simultaneously with the appearance of the effusion 
and may lead to actual orthopnea. Pressure is exerted upon the left 

~l~nSY!~:!~~ 0~~1~~01~a~·~1/;~g~~:1:,a~~~;~~1~; 1~11~!n~i~~t P:~~t~!;~1t;~s~~J~~ 
pressed upon by the effusion, thus impeding to a greater or lesser extent 
the cardio-pulruonary circulation as well as tbe cardiac diastole. "' e base 
here au additional reason why dyspnea occurs, and also why deficient 
aeration of the blood and a feeble peripheral circulation arc found in 
this complaint. Prior to the occurrence of the effusion the circulation 
is too actively carrie1l on, the pulse being full and strong. It is clear 
from the a.bo\•e explanation relative to the mechanical effects of large 
effusions that tluring the !'Ccond stage the pulse is small, feeble, and irreg
ular. When the liquid effusion is not large the henrt.action may be ap· 
parently feehlc, while the pulse remains strong-a valuable rational sign. 
On the other hand, an excessive amount of fluid n1ay cause the radial 
pulse to become quite small or even to disappear during inspiration 
(the pulsus /Htradoxus) . Fever is present, as a rule; t11e temperature is 
irregularly elevated, ranging from 101° to 103° F. (38.3°-30.4° C.). 
In fo.yora.blc ca~es dcfervcscence takes place by 1ysis. Nervous symp
toms, as headache and mild delirium, often appear, and sometimes give 
place to stupor or e\·en coma. 

Physical Signs.-Inspection.-The skin·surface and mucous mem
branes arc obscned to be pale and more or less cyanotic. '..L'hr. ncck
vcins arc prominent, and sometimes exhibit un<lulatory movements or 
pulstttions. The face wears an anxious expression; the respira.tionR are 
mcreascrl, labored, and a.t times irregular. 'l1he decubitus is dorsal; the 
hca<l and ::.boulders arc elevated, and the patient ma.y be forced to as:;:ume 
the sitting posture. In young subjects precordial prominence, with etfacc· 
mcnt or even bulging of the intercostal spaces, may result from the pres-

37 
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encc of a mo<leratc effusion . In adults, however, a large collection i!-! 
indispensable for the production of this effect. If' the lung be shrunkeu 
or if there are plcuri.tic adhesions, expansion of the pericardium, an1l 
hence also bulging, will be 1n·e,·ented. The distended pericardium may 
dcprc~s the diaphragm. Elerntion of the left nipple in conse<1uenc

0

c 
of marked anterior expansive bulging has been observed. In the fir~t 
stage the a.pica I beat is intcnsific_d,. bu~ as the ~ffusion increases (forcing 
the heart backwanl and upward) 1t 1s d1splace<l 111 an upward and outwanl 
direction, at the same time becoming weaker as well as more diffused, 
si nce with expansion of rhe sac comes greater mobility of the orga11 
When the peri<.:anlial sac becomes filled the impulse-beat disappears, for 
the reason th:,1,t the fluid now completely surrou nJs the heart and puslit's 
jt a.way from the chest-wal l. 

Palpation confirm'; the result of inspection. 'l'hc apical beat is dif
fused an<l feeble or lost. \\'hen detectable it is foun<l to be displacc<I 
upward and to the left. Altering the patient's posture changes the scat 
of the apex-beat (Oppolzcr). and if the shock has been lost, turrnng the 
patient on his left side or bending his body forward may cause its return. 
The cardiac impulse dis:ippears earlier when, on account of m_yocarditi!-7 

the systole is great ly enfeebled. On the other hand, old adhesions may 
retain the apex-beat in contact with the chest-wa11, despite the pre!'ence of 
a large accumulation. J lypertrophy of the organ woul1l act in a similar 
manner, though less potently. A friction-rub can be felt occusionall_r 
orer the base of the heart even when there is a copious effusion present. 
and, if absorption takes place, the friction fremitus becomes more marked, 
simulating the first or dry stage. 

Paeus8ion.-The area. of cardiac <lulness is greatly increased, an<l 
assumes a. charncteristic triangular form with the base downward and 
the apex extendi ng up to the third or even second interspa.ce to the 
left of~ though near, the sternum . The lateral border-lines of duln?ss 
obviously diverge from above downward, the right passing to a pomt 
corresponding with the right edge of the sternum, a.long which it 
runs to tlie seventh rib; the other to the left, finally intersecting the 
base-line a.t the left anterior axillary line. The lower level of the 
fluid, being continuous with the liver dulncss, is not definable. E\•en 
in modemtc effusions there is flatness in the fifth interspace to the 
right of the sternum (Rotch). The margi11s of the lungs surrou.nding 
the heart may be retracted and the heart carried forward or d1latc<l, 
owing to the presence of adhesions; the dull space will then appear 
larger than is justified by the amount of fluid. Retraction or moderate 
compression of the lung may, howe,•er, give rise to a modified tympanitic 
resonance to the left of the flat area. Occasionally the lung is attached 
anteriorly, and then the heart is crowded backward by the effusion, while 
the area of flatness on percussion j5 relatively 1liminishe<l. The triangu
lar shape of the fl.at space, noted when the patient is in the sitting posture, 
is to a consi<lcr:tb lc extent lost and its area diminishrd when he change:-:. 
to the supine position or lies on either s ide, the effus ion obeying the laws 
of gravitation. When the feeble impulse can be felt by the clinician 
occupying the center only of a <lull area, he has good evidence of the 
existence of pericardia! effusion. 

Auscultation.-Thc characteristic friction-rub of the first stage has 
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already been describc<l. It ma.v. howC\'er, also be audible over the base 
during the stage of effusion, an"d always returns, after absorption of the 
fluid, for a brief period. ~I.1he heart-sounds grow more and more distant, 
faint, and mufilc<l, though the second sound, as beard orcr the extreme 
ba~e of the organ, may remain clear. Over the area of dull tympany 
corresponding to the lower antcro-lateral portion of the left lung (which, 
as before pointed out, is more or less compresse<l) ma.y be heard broncho
nsicular breathing. 

Course a nd Duration .-lt will appear obYious that the course must 
rnry in individual cases with the cause and severity of the special type of 
infection. Observation has shown that in one class of cases the three 
stages (dry, effusion, and a.bsorption) are passed through in ra.pitl succes
sion, while in another class each stage is proportionately lengthened. 
The latter type has been termed "chronic" by some arnl "subacutc" by 
others. The acute may also be followed by the chronic rnriety- Usually 
sero-fibrinous effusions complicating rheumatism arc absorbed with rapidity 
once the process has begun. seldom requiring more than two weeks. 
When recovery is about to occur the temperature falls by lysis; the 
dy.;pnea gradually 1li~appe;.irs, and with it the effusion is gradually ab
::.orLecl. Coll\·alescence is further indicated by a return of the appetite, 
normal heat of the skin, and a less frequent , full , and regular pulse. In 
ea~es that tend to a fatal termination either the fc\·er continues or there 
i.:; suddenly de\•eloped hyperpyrexia, as may happen when pericanlitis 
occurs in the course of acute rheumatism; in such cases the dyspnca. is 
urgent an<l cyanosis is often marked, with signs of failing circulation . 
..1.Yl'n•ous 13.'fnl)JfOJ~s, as extreme restlessness, insomnia, and active <lelir
ium, may be present. Lntlcr these c_ircumstances death usually ensues 
at the end of a week or ten days. In a fatal case of acute articular 
rheumatism which I saw, complicated by pericarditis, with hyperpyrcxia, 
death occurred on the sixth day. Rarely acute pleuritis with effusion is 
a complication, and its occurrence usually lengthens the course of the 
pcricarditis and renders the outcome or the latter condition uncertain. 
",.hen there coexists extmsive myocarditis, syncopal attacks often endan
ger the life of the patient. Copious effusion may, by causing pressure 
upon the recurrent laryngeal nene, produce paralysis of the \'Ocal appa
ratus; or, as the result of pressure upon the esophagus, difficult deglu
tirion may be a troublesome concomitant. 

Prognosis.-In sero-fibrinous pericarditis recovery is the rule under 
fa\·orable condition~. The outlook, however, becomes gloomy when the 
abo\·e-mentioned complications arise, and particularly when there is hyper
pyrcxia in ronnection with acute rheumatism. Occurring as a secondary 
ennt in serious a.cute diseases, as pneumonia, or iu chronic diseases, as 
Bright's, or organic affections of the hectrt, the pericarditis often precip
itates a fatal termination. The stroug possibility that these cases may 
onl~· partially recover or assume a chronic form must be recollected in 
making a. prognosis. 

Dia gnosis .-'l'hc disease is often overlooked, because unsuspected. 
Orclinu.rily the recognit ion of pericarditis by the cbaractcristic triangular 
area of pcrcussion-dulncss and by the friction-sounrl i,, not difiicult. 
Atypical cases or those first seen during the stage of effusion can only be 
correctly <liagnosticnteJ by exclusion. 
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Differential Diagnosis.-Acl~le pleurisy of the left side may simul11te 
pericarditis with copious effusion, and, as before stated, these d1sca~cs 
may coexist. Acute pain, however, belongs to pleurisy alone. In peri
carditis the characteristic physical signs are elicited O\'Cr the prccor<lia.; 
in pleurisy they ore apt to occupy not only the anterior but abo the 
axillary and posterior aspects of the chest; hence the percussion-flatness 
in pleurisy extends to the left, far beyond the boundary-line of the per
cussion-flatness in pcricarditis. The pericardia.I friction-sound has a dif
ferent situation usually from the pleuritic, and the latter is heard syn
chronously with the respiratory movements, while the fornicr is intimately 
related to the time of the cardiac movements. 111hc friction-murmur of 
pleurisy ceases if the breathing be momcnta.rily suspendc<l. Encapsulated 
pleural effusions tha.t are limited in area to the antero-lateral portion of 
the chest are exceedingly difficult of elimination, and especially in the 
absence of pleuritic friction. In the latter complaint, howc"er, the heart
soun<ls are clear and the apex-beat often pushed some little distance to 
the right; on the other hand, in pericarditis the general disturbance is 
usually greater, while a friction-rub ma.y be detecta.ble over the base. 
The heart-sounds are distant and muffied. The diagnosis is often aided 
by a consideration of the previous history and the bearing of any facts 
thus obtained upon the known etiology of these affections. We encounter 
intricacies when we attempt to exclude cardiac dilatation, though the fol
lowing brief table will be of assistance in the diagnosis: 

PtRICARDITIS Wl'fU EFFL"SION. CARDIAC D11 .. UATIOS. 

(Previous History.) 
Recent history of gout, acute rheumatism, Usual history of chronic vah·ular di~ease 

acutc infcctiousorsepticdiscase,scur- oftheheart. 
vy, chron ic nephritis, or tuberculosis. 

(Clinical History.) 
Fever and slight pnin arc usually asso- No fever or pain 1 as a rule. 

ciatcd. 
Nervous symptoms arc often present. Absent. 

(Pliysical Signs.) 

/J1:;::~~!:i ?~tc~herc;~~~~t"lgi~~~e!~~~~ A~~~:s~~~ usually visible, wa\'Y· and 
pushed up. is feeble, and later absent. 

Heart's impulse usually absent. Friction- Though feeble, the impulse is palpable. 
fremitus may be present over the base. 

Percussion shows a triangular fiat area, 
and the bound11ry-line above changes 
on altering the position. There is dull 
tympany in the axillary or subscapular 
rc~ion. 

Dull area.\'arieswithchambers dilated: 

Kfi~~{i~!~~g~gij~~ ~~1Jf ~ 
tyrnpany. _ 

Jluscullalion shows the first sound di~tant First sound clear, short1 nnd ~harp. :\o 
and muffied; the friction-rub is often friction-murmur present. but an endo-
doublc over the base. cardial murmur or murmurs mny 

appear. 

Treatmeut.-'l'he management of the first (or dry) stage is identical 
with that detailed in discussing the plastic variety. During the stage of 
effusion the pat ient should be kept at absolute rest in the recumbent pos
ture, and mental cxcitants should be rigidly prohibited with a view to 
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minimizing the la.bor of the heart. The rliet is to consist mainly of 
easily digested albuminous articles; flui<ls are not to be given in large 
amounts, since this tends to overfilling of the vessels, increases the arte
rial tension 1 and delays absorption. 

Local .Jleasll1"CS.-Flannel should be kept over the prccordia, so as to 
avoid exposure and undue chilling. The ice-bag or Leitcr's coils (to be used 
in the first stage) should be cautiously employed during the second stage, 
until the temperature bas dcfervesccd considerably, thus indicating a sub~ 
sidence of inflammation in the pericardium! SubsequPntly, if absorption 
does not proceed s•tisfactorily, blisters m•y be applied over the pre
cordia, and, should the patient's general condition be markedly asthenic, 
an ointment conta.ining ioclin, lanolin, and ichthyol ma.y be substituted 
with advantage. The thempeutic measures must be chosen with sole 
reference to the primary disease, which the physician must continue to 
treat while he attempts by other means to relieve certain symptoms and 
promote absorption . For example, if the pericarditis be due to rheu~ 
rnatism, the use of the salicylates must be persevered in, and opium may 
be added to quiet restles~ness and procure relief from pain. In my own 
experience absorption bas been best promoted by the u!5e of the double 
io1lid of potassium and iron or of iron and manganese. ~'hese agents are 
seldom contra.indicated unless they are badly borne by the stomach. 
Diuretics and saline purgati,·es are not without value, but do good onl.v 
in the la.ter stages. Depressing mea!'Sures of whate,·er sort are not to be 
resorted to unless the circulation be good. If the pulse be small. weak 1 

and rapid, with marked cyanosis, stimulants a.re indicated and arc to be 
given in moderate quantity; the pulse will then be found to grow stronger 
and the dyspnea and cyanosis less marked. The nervous syrnptoms arc 
also benefited as a result of the action of these agents. Strychnin and the 
salts of ammonium will be found to be useful. Digitalis and strophan
thus ::tre not to be thought of when myocarditis is a:;sociatcd ; a.t other 
times they often improve the peripheral circulation and increase the urin
ary secretion. When the breathing becomes greatly embarrassed and the 
circulation fai ls, as shown by the feeble, broken, rapid pulse and the 
cyanotic hue of the lips, eyelids, and finger-tips, cardioccntesis is indicated, 
and in sero-fibrinous effusion aspiration has, in recent years, given good 
results if not too long delayed. If the slightest doubt arises as to the 
character of the fluid, a preliminary puncture with a hypodermic needle 
should be made. 'l'he point for puncturing is the fourth interspace, 1 
inch (2.5 cm .) from the parasternal line, or the fifth interspace, It inches 
(3.7 cm.) from the left edge of the sternum. 'l'he operation must be per
formed with the strictest asepsis, a.nd the amount of liquid withdrawn at 
any one time should not exceed two or three ounces. It would be better 
to repeat the puncture several times than to remo,·e the pressure too sud
denly from the damaged heart. 

PURULENT PERICARDITIS. 
(Bmpyema of lite Peritardium.) 

P a thology a nd Etiology.-The condition often follows the sero
fibrinous form . Septic a.nU tuberculous processes involving the pericar-

1 rr thepericarditisbesecondary to an acute febrile disease, this fact must modify 
the method here recommended accordingly. 
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<limn are also a.pt to cause purulent effusion, antl many of the cal5C:s that 
ari:;;e in the course of the acute infectious <lisea:ses belonrr to this catcrrory 
The membrane is much thickened and presents a gra.y,

0

granular su;face: 
and the myocardium underlying.the \'isceral layer is softcnetl, fragile, and 
pale-looking-changes that are 111 the main due to fatty degeneration. 

Clinical History.-'l'hc local subjective symptoms antl physical 
signs are the same in kind as in the former variety, but the amount of 
exudation is frequently less. At the onset rigors often occur, and may 
Le repeated at varying intervals. 'l1hc temperature-curve is of the sup
purative type; the pulse is small, rapid, and irregular; and physical 
pro~tra,tion is pronounced. Purulent pericarditis runs a comparatively 
nipicl and an almost uniformly unfavorable course. 

Diagnosis.-The chief clinical features are often referable to the 
primary or ca.usa.l disease; hence in every instance in which purulent 
pericanlitis is a.pt to arise a. physical exploration of the chrst is impera.. 
ti,'e. 'l1lrn purulent character of the effusion cannot readily be ascer· 
taincd, as a rule; but the history of an affection having etiologic im· 
portance, the observance of rigors, and the presence of the fcver·cun-e 
peculiar to suppuration would all point strongly to purulent effusion, and 
should lea.cl to aspiration with the hypodermic needle-a harmless pro· 
cedure if carefully performed, and one that almost constantly gives relia· 
ble results. 

Treatment.-It is within the physician's province to treat the pri· 
mary <liscase assiduously, but he should not undertake to treat complica· 
ting pericardia.I empyema by the application of therapeutic measures. A 
surgeon's aitl should be invoked. 

HEMORRHAGIC PERICARDITIS. 

In purnlcnt perica.rditis the effusion may be hemorrhagic, and par· 
ticula.rl,v when it is of tuberculous origin. In non·purulent tuberculous 
pericarditis also the exudation is apt to be hemorrhagic. In the non· 
purulent instances that are due to chronic Bright's disease or that occur 
in the aged the effusion is sometimes bloocl·stainccl; and future ob· 
serva.tion may show that the hemorrhagic variety is of more frequent 
occurrence than has hitherto been supposed. Here may be pointed out 
that CYen in or<linary serous perica.rditis there is apt to be much more 
blood than in serous pleuritis. i\l. 'I'. Ferrier has found 5 examples in 9 
collections. This etiologic variety scarcely calls for separate clinical con· 
sideration. 

ADHESIVE PERICARDITIS. 

(l'ltronic Pericarditis.) 

P athology and Etiology.-Cbronic pericarditis follows the acute 
forms, and, as in the case of the latter, it may be partial or general. 
The effusion may rarely remain as a permanent condition, though not 
infrequently a clear history of the preceding a.cute attack is wanting. In 
most instances the opposed surfaces of the membrane arc either univer· 
sally or over a l imited area firmly adherent. The amount of new c~n
nective tissue present or the degree of thickening of the layers rnnes 
greatly, and is dependent upon the type of the primary acute attack. If 
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the latter i::; of mild grade-as, for exa.mple, in the case of the scro-fibrin
um; variety, complicating rheumati~m-thcn not much thickening is en
countered in the resulting chronic form. 

Ullronic tuberculous pericanlitis is not u11co1nu.10n, and may be pri
mary, though more commonly it is secondary, in its origin. The disease 
is not invariably preceded by the acute form, but may he chronic front 
the time of onset. I hare noticed that often more or less effusion pre
vails unle!'s artific~ally removed. 'fhe layers become enormously thick
ened, and total oblttera.tion of the sac by agglutination of the surfaces is 
not infrequent. 

In the dense exudate that remains after complete absorption of a peri
canlial effusion calcareous depositions occur, forming a bony casing, as it 
were, which either partially or totally encircles the organ . ~rhc external 
surface of the pericardium may become united either with the costal or 
pulmonary pleura, the chcst-wall1 or the mediastinal tissues. The myo
cardium is the seat of atrophic and degenerative changes. 

Symptoms.-Autopsies frequently reveal a. chronic adhesi"e peri
carditis that has not given rise to a single recognizable symptom during 
life. Ilypertrophic dilatation of the chambers usually derclops sooner 
or later, and is clue to adhesions that interfere with the free action of the 
organ as well as with its systole. " 'hen present the ~ubjective symptoms 
point to enfc~b lement of the cardiac muscle, as shown by the uni\'Crsal 
venous stasis. 'l'he symptoms of bronchial and gastro-intestinal catarrh 
are often prominent; rational symptoms inclicatiYe of adhesion are, how
ever, scanty and unreliable. The pulse is rapid, of low tension, and 
irregular, and, though not diagnostic, the pulsu.8 pa1·adoxus lrn.s been 
noted. 

Physical Signs.-Inspection.-Depression or pitting of the intcrcostal 
spaces over the position of the heart may be noticed. Synchronous 
with tbe systole there is also a retraction of the chest-wall in the apical 
area, and less frequently over the whole precorclia, the latter being an 
unerring sign of universal adhesions. The degree of systolic retraction 
is slightly infiuenceU by the respiration, inspiration increasing it, and it 
is best appreciated on palpation while the patient is in the semi-supine 
position. During the diastole the heart forcibly rebounds, causing the 
so-called diastolic shock, which is of the utmost diagnostic worth when 
associated with marked systolic retraction. Though not always risible, 
it can be readily felt on palpation. Friedrich's sign (the sudden collapse 
of the jugulars during diastole) may frequently be observed, but I have 
also noticed this in cardiac dilatation without adhesions. Prior to the 
onset of dilatation the apex-beat may be forcible and visible over an 
increased area, indicating hypertrophy; but after the myocardium is 
weakened (from interference with its nutrition) and dilatation comes on, 
the impulse-beat is faint or wanting, and in marked systolic retraction 
may be seen to be vibratory. 'l'he fixed position of the apex-beat when 
the patient i turned over upon his left side is a confirmatory sign of con-
siderable value. . 

Percussion.-The area of cardiac dulness is increased, especially upward 
and to the left, owing to the associated hypertrophy and pleuro-pericar
Jial adhesions, and, since the adhesions between the plcum and the peri
cardium do not allow the lungs to come forward and overlap the heart 
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during inspiration, the upper and left lines of dulncss remain fixed (C. J. 
B. Williams). 

Auseultation.-\Vhcn <lila.tation reaches a. high degree the auscultatory 
signs peculia.r to that condition appear. In many cases no murmurs arc 
dctecrnble, but in a. third group loud murmurs, quite independent of any 
value as regards cardiac lesions, are audible j these murmurs ma.y l>c due 
to the vortiginous movements in the endocardial blood-current orca
sioned by the jogging canli:Lc action. Finally, it is to be noted e~pc
cially that chronic adhesive pericarditis may exist without giving rise to 
any physical signs. 

Differ entia l Dia gnosis.-The cond ition is apt to be confoun<lc<l 
with chronic myocarditis a.ncl simple hyperlrophic dilatation. 

As before stated, chronic pcr icarditis ma.y be associated with effusion, 
and in such instances it is important to distinguish from the atlhcsirn 
type, if we would institute a. proper trea.mcnt. Jn chronic pcricanlitis 
with modcmtc effusion the se::i.t of the apex·beat is higher and less un· 
dulatory, and when the amount of effusion is large the impulse is absent 
and there is bulging. Adhesive peric::i.rditis with hypertrophy caum 
bulging in young subjects, but the apical beat is retained. In pcricar· 
ditis with effusion the upper and left limits of dulncss arc not stationary, 
and there is an absence of systolic retraction and diastolic concussion . 

Course a nd Progn0Sis.-'l111e hypertrophy that comes on early in 
consequence of the obstrnction offered to cardiac action is compensatory, 
and this harmonious balance may be maint:Lined for a long period of time 
with apparent comfort. After myocardial degeneration, followed by 
atrophy or dilatation, has occurred, the condition becomes quite serious, 
and death usua11y ensues amid signs of extreme cardiac dilatation. 

The treatment must be ordered chiefly with reference to the nutri. 
tion of the heart·muscle, follow ing the principles noted in deal ing with 
the management of valvular affections of the bea,rt. If chron ic effusion 
be present early, opera.live measures are to be warmly advocated. 

HYDRO PERICARDIUM. 
(D1·opsy of the Pericardium.) 

D e finit ion .-A condition in which the pericardium contains a serous 
transudation, while the membrane itself shows no signs of inflammation. 

Etiology.- (a) llydropericardium is usuall_v associated with general 
cardiac or renal dropsy, of which it forms a component part. Cn<ler 
these circumstances it develops late, and frequently follows h.vdrothorax, 
on account of which condition it is liable to be overlooked. It mav al...:.o 
occur suddenly in chronic nephritis, and particularly in the scarl;1tinal 
variety. (h) It arises not infrequently from local mechanical causes, as 
the pressure of mediastinal tumors, aneurysm, or thrombosis of the car
diac veins. 

Symptom s.-No subjecti,•e symptoms are present, save perhaps 
dyspnea., and the diagnosis rests upon the history and the physical sign!'. 
None of the latter, however, are particularly significant. ri1hey point to 
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the presence of ilui<l, and the area. of percussion-clulness assumes the same 
form and exhibits C\'Cn greater change, with alteration of the patient's 
posture, than in pericarditis. No friction-murmurs are heard and no 
bulging of the pericardium is observed. It is rare indeed, I ha\'C found, to 
see an excessive amount of serum in the pericardium at the postmortem. 
'I1hc symptoms and signs of hydrothorax generally precede and accompany 
hydropericar<lium, and the latter condition tends to intensify the effect of 
the former. 1l 1he condition, per se, is rarely of serious import. Osler 
remarks : 11 Naturally there are in the pericardia I sac a. few cubic centi
meters of clear, citron-colored fluid, which probably represents a. post
mortem transudatc." In rare instances the transudate has a milky 
appearance ( cltylo-pei-icardium ). 

'l1he treatment suitable for cases of general dropsy, as a rule, affords 
relief. ln large serous accumulations aspiration should be practised. 

HEMOPERICARDIUM. 
BY the term "hemopericardium " is meant hemorrhage into the peri

cardia} pouch-a rare event. Among the causes arc-(a) perforation by 
aneurysms of the aorta and the coronary arteries into the sac: (b) rupture 
of the heart, due to mjuries or cardiac aneurysms and fibrous formations 
from myocarditis; (e) direct injuries, especially stab- and bullet-wounds. 
The symptoms and course depend greatly upon the nature of the exciting 
cause. The most frequent factor, rupture of an aneurysm, proves quickly 
fatal from overcrowding of the heart. In rupture of the heart-muscle 
there is sometimes a slow outpouring of blood, with a correspondingly 
slow course, varying from a. few hours to a couple of days in duration. 
'The physical signs of effusion come on with <lyspnea and failing circula
tion, which lead to car<li<lc ex haustion and death. 'J'he blood-stained 
effusions, before considered. that are met with in certa.in form_-; of peri
carditis, are not to be regarded as instances of hcmopericardium. 

PNEUMOPERICARDIUM. 
(Air in the Pericardium.) 

b this complaint, besides air or gas. there is usually present pus, and 
less frequently blood; hence an appropriate term in most instances would 
be pyo-pneumopl'1'ieardiu,m. When the pericardium is perforated puru
lent pericarditis results. 1'/ie causes are the following: (a) wounds; (b) 
a. fistulous connection between the adjacent air-containing org<lnS and 
the pericardium as the result of <liseased processes, such as pulmonary 
tuberculosis or empycma; (e) ra.rely decomposition of liquid pericar_dial 
effusions. Tlte symptoms a.re equivocal. In the main they do not differ 
from those of pericarditis with effusion, excepting that dyspnca, is more 
intense than in the latter affection. By attention to the physical signs 
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the distinction from pericarditis can rarely be wa<lc. In pneumopc·ri
ca.rdium there is tympanitic percussion-re~onance over the prccor1lia, 
though the fiui<l, when present, gives rise to a boundary-line of <lulne:-<s. 
The change of the patient's posture alters markedly the area of the tym
panitic note. On auscultati.on may be hear<l loud, rasping, fricrion
sounds having a metallic quality, intcnniuglc1l with churning, splashini:r 
noises, or the so-called " water-wheel sounds." I h:tve, however, oeea~ 
sionally found the apex-beat an<l heart-sounds exceedingly feelile. 
Pncurnothorax when encysted in close proximity to the heart, displacing 
the latteL· organ, must be eliminated . The latter complaint gives cardiac 
clulness in a.n abnorma.I position and a metallic sound synchronously with 
the respiratory mo\'ements-two signs diagnostic of pneumothorax that 
are <Lbsent in pneumopericardium. Tlte prognosis is grave, death coming 
on most commonly in a clay or two. The a<lmission of air might alone 
result in a spontaneous cure, as occurs rarely in pneumothora.x. The 
treatment is the same as has been recommended for purulent pericar<litis. 

II. DISEASES OF THE HEART. 

ENDOCARDITIS. 
Definition.-Inflammation of the lining membrane of the heart. 

The process is usually confined to the valves, though the cardiac layer 
may also be affected. 

Varieties.-( a) S imple acute endocarditis; (b) ulcerative endocar<litis; 
(c) chronic enflocarditis. The pathologic processes involved in the first 
two, the acute forms, are identical in nature, though they differ in severity. 
I have met with two instances that could be referred to neither sub-variety, 
apparently occupying a middle ground. 

SIMPLE ACUTE ENDOCARDITIS. 

(E11docardilis l'errucosa.) 

Pathology.-The disease is characterized by the formation of small 
vegetations on the segments, varying in size from excrescences that are 
scarcely visible to those the size of a pea. They are found chiefly on 
surfaces th~t are opposed to the blood-current, near the margin of the 
valve, and'' forming a row of bead-like outgrowths." Their seat corre
sponds to the point of maximum contact (Sibson), but the mitral valve 
is much more commonly affected than the aortic. w·ith the segments the 
chordre tenclinero are sometimes affected, and very rarely the latter are 
alone involved. The left side of the heart is much more frequently the 
seat of acute endocar<litis than the right, except during fetal li fe, when 
the right side is almost exclusively involved. To account for the greater 
frequency of occurrence on the left side after birth, it has been suggested 
that freshly oxygenated blood affords the most favorable condition for the 
multiplication of the micro-organisms that are concerned in the infla.m~a
tory process. As corroboratin~ this view, the fact is adduced that durmg 
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fetal life the blood in the right chamber is the more completely oxygen
ated. It has also been pointed out that before birth the right side, and 
after birth the left side, is the more active, an<l that the active side is apt 
to suffer on account of higher pressure. Obviously, the vegetations form 
an obstruction to the current of the circulation as it flows through the 
,·alvular opening. In the early stage the membrane in the \•icinity of 
these excrescences shows a brigbt-re<l color, which has usually disappeared 
in fatal cases before they come to autopsy. The histologic changes con
sist in a prolifera.tion of the subendothelial tissue (small-celled infiltrn
tion), which forms the principal component part of the vegetation. On 
this basal mass of granulation tissue there is deposited fibrin from the 
blood, the ltLtter being separa.ble from the former in acute forms of the 
complaint. l\Iicro-organisms have repeatedly been found in the fibrinous 
depositions, but the specific causal irritant bas not as yet been discovered. 
In favorable cases either the vegetation is ultimately absorbed or there 
remains a small in<luratecl mass. When the vegetations are of consider
able size emboli may become detached by the force of the blood-current, 
and be carried to the vessels of the extremities and to the various viscera, 
particularly the brain, spleen, and kidneys, giving rise to cmbolic infarcts. 
The latter event is frequently obsenecl in cases in which acute endocar
ditis is engrafted upon chronic valvulitis . 

Simple acute endocarditis may end in the more serious or ulcerative 
variety. Here the cellular proliferation proceeds actively, leading to 
necrosis of the newly-formed tissue and to the production of an ulcer. 
)luch more commonly, howe,·er, does the simple form terminate in chronic 

(sclE~i~/o~:~.1~~ew~~1~s~e~~~:~~-t cause of acute encloc:irditis is acute 
articular rltetunatism, which induces the disease in not Jess than -10 
per cent. of the cases. In young subjects suffering from rheumatism the 
liability to the complaint is particularly pronounced. 'fhe severity or 
mi!Jness of the rheumatic attack does not, however, influence the appear
ance of the cardiac comp1ication. Cases of acute cndocarditis of rheu
matic origin arc met with in which the arthritic phenomena are secondary. 
It may complicate tonsillitis when the latter is due to or associated with 
rheumatism. In specific fer1ers it is also encountered, and found to be 
common in scarlet fever, but rare in typhoid fever, diphtheria, measles, 
erysipelas, variola, and varicella. It is not uncommon as a. complication 
in pneumonia and pulmonary tubenulosis, and Osler, as the result of 100 
autopsies in cases of pneumonia, found it present in 5 instances, while in 
216 postmortems upon phthisical cases it was present in 12 inHances. 1 

It has frequently developed in the more serious forms of clwna, and intcr
current acute endocarditis may result from chronic diseases attended with 
emaciation and general weakness or suppuration, such as ulcerative carci
noma, gleet, gout, cbrouic Bright's disease, and diabetes. Lastly. acute 
endocarditis may occur as a secondary event in pre-existing sclerotic 
endocarditis, when it is termed acute recurrent endocarditis. 

In chronic endocarditis the liability to the acute form is greatly in
creased by the puerperal state, and also1 though to a lesser extent, by 
~regnancy. It is highly probable that the micro-organisms of inflamma
tion, a.ssisted Oy the friction between the blood-current and the surfaces 

1 1'ext-bookoj Medicine, Osler, pp. 628,629. 
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of the valves, fix themselves upon the latter and there set up the charac
teristic lesions. Indeed, the disease has of late been excited by injecting 
into the blood the streptococcus pyogcnes, staphylococcus aurcus, and 
other micrococci. Frankel and Slinger are of the opinion that the sta
phylococcus pyogencs aurcus is the chief specific agent in causing acute 
endocarJitis, but their claim has not as yet been satisfactorily established. 

Clinical Hist ory.-It is only occasionally that definite subjective 
symptoms, as preconlial pain (sometimes extending down the left arm)1 

<lyspnea, and cardiac palpitation, are complained of by the patient. In 
the vast majority of instances the condition is discov.ered accidentally 
in the course of an examination of the chest. ':l1his Lcrng true, not only 
its frequent occurrence in acute art icular rheumatism, but also the possi
bility of its occurrence in the other diseases mentioned under" Etiology," 
should ever be kept in remembrance. The symptoms of embolism, which 
will be dctailc1l presentl.v, are rarely obsenecl in this form of cn<locarditi!'. 

The physical signs by which acute endocarditis is recognizable are 
dependent upon the ml \'Ular insufficiencies caused by the morbid lc:-;ions 
previously described. Hence there must be not a small proportion of milJ 
cases, including those in which the valves are not aft'ected, that give ri::se 
to no pb ysical signs. 

On inspection the area of visible impulse may be seen to be incrcase<l1 

though, as a rule, it is normal. The impulse is sometimes forcible _and 
often irregular <luring the initial perio<l, but later it becomes less distmct 
and more feeble. Palpation confirms the result of inspection. I have 
fonnd the impulse to vary at each visit, with a general tendency to lessen 
in intensity in the htter period of the disease. A very weak impnlse is 
indicati vc of associated myocarditis or of the poisonous effect of a. severe 
type of primary infection. In recurrent cndocarditis the n.pica.l impulse 
is often heaving, on account of pre-existing compensatory hypertrophy, 
and its area is exceedingly variable. A systolic thrill is sometimes felt. 

On percuf!sion the area of the heart's dulncss is found to be almost 
uniformly normal, except in cases of intense myocardin.1 involvement, 
when a.cute dilatation of the chambers may supervene, gi\'ing rise to an 
increased area of percussion-dulness in the trans\•erse direction. In re
current acute endocarditis the area of dulness corresponds to the iucrea~ed 
area of the n pica l beat. 

Auscultalion.-r\cute endocarditis is usually attended with a ~oft 
blowing, systolic murmur, which, owing to the fact that the mitral seg
ments a.re the favored seat of the disease, is heard much more frequently 
at the apex than at the base. rrhc point of maximum intensity of t1.1is 
murmur is often mm·able, but its area of transmission is usually quite 
limited. In rheumatic endocarditis this murmur is preceded by a pro
longation of the first sound an<l the consequent shortening of the inten•al 
between the first and second sounds. The murmur is sometimes heralded 
by a feeble or mumecl first sound, with intensification of the second, and 
sometimes by a pronounced accentuation or roughening of the normal 
sounds. In acute endocarclitis affecting the mitral valves aortic murmurs 
may coexist, but their true nature is more than doubtful. There is ~bo 
a short, low-toned, and double systolic murmur OYcr the tricuspid or1~ce 
ln a small proportion of the cases; this is due most probably to a relatl\:e 
incompetency. When acute endocarditis arises in connection with chrome 
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rnl\'ular disease, the nu~cultatory sign:! of the latter are but little changc<l, 
and hence a positi\·e <liaf!nosis is not possible. 

Complications.-Tbere may be developed by direct cxtcn~ion sec
ondary m~·ocarditi:;;, a disease that will receiYe separate consideration. 

The diagnosis is based principally on the ph,vsical signs. though 
these are by uo means trustworthy. 'l'he points gained by careful 
inspection and palpation are as significant as those learned by auscultation, 
as is also the previous bi!-l.tory of the patient. The soft bellows murmur is 
often present in acute febl'i/t> diseases in which the autopsy fails to rc,·cal 
the lesions of acute cn<locarditis. The functiona l murmurs that arise in 
the specific fevers, howcver1 are perhaps oftener heard over the aortic 
area, while those occurring in endocarditis are heard best over the mitral 
area. Leu be 1 points out that if the dulness is slightly increased to the 
left, there is fever; in fact, if there is infectious disease present, a diag
nosis must be made of acute insufficiency of the ostium mitralis occurring 
in the course of acute enclocarclitis. The distinction between simple acute 
endocarditis and puicanlitis should be categorical. in view of the manifold 
differences between their signs. But the fact that these two affections 
may be associ~ted, more especially when they are of rheumatic origin, 
must be steadily borne in mind, and also that when combined the signs 
belonging to the endocarditis are not open to ohsef\'ation 1 owing to the 
pericardia! friction-sound. an<l later the presence of the effusion. I ha,·e 
found, however, that. forhmately, endocarditis usually precedes pericar
ditis. The murmurs present mut>t be called accidental if the area of car
diac dulness i:; normal, the second pulmonary sounrl not accentuated, an<l 
if the murmur be hear<l only at the pulmonary cartilage, or at this point 
and at tbe apex, and, at any rate, more distinctly at the pulmonary car
tilage (Lcube2). The el imination of old encloew·ditis or chronic rafrular 
dissease- a matter of importance-may be accomplished by attention to the 
character of the murmur in acute en<locarditis, as well as to its limited 
area of diffusion, and by the absence of the signs of hypertrophy and of 
accentuation of the second pulmonary sound. 

-.A relatfre insuffirieney di::;tinguishes itself by a. pure systolic murmur, 
loud and not invariably uniform, by a weak cardiac impulse, a slight ac
centuation of the ~econ<l pulmonary sound. an<l a comparatively small and 
often irregular pulse. I t is met with in excessirn dilatation of the left 
Yentricle, in anemia, '·and particularly in certain changes of the ml rular 
mugcles. due to myocarditis ·· (Lcube). 

Prognosis.-The immediate dangers are few, and depend largely 
Uf>On the primary disease. fo many instances, hOWC\'CT1 acute endocar
d1tis initiate~ permanent lesions of the valves. 

Treatment.-Prophylaxis.-The prevention of acute en<locarditig in 
rheumatism has been dealt with in discussing the latter diseage. No known 
direct measures can pre,•ent the de,·elopment of this condition in the course 
of the specific fe\'ers, though absolute rest in bed and protection of the body 
agaiagt "cold" may diminish somf!wbat the tendency to it. 

The Attack.-The sick-room should be free from draughts, though 
well ventilated 1 and fiam1el is to be applied to the chest. 'l'he diet 
may be liberal, but should be composed chiefly of milk and other light 
nutritious substances. Rtimulants are required in most instances, an<l 

1 Detdtth . .Archittj. kli11. Jfr.d., Xo,·. 5, 1896. 'LfH'. eit. 
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in abundance :should the heart be failing. Digitalis is to be emplon1l 
cautiou~ly if at all. When the myocanlium is inYoh-ed, it:s U"'l; is 
not without danger; under these circumstances the drug inerea~c~ the 
sufferings of the patient by throwing the inflame1l and weakt.'lle<l car
diac muscle into firm contractions. The salts of ammonium, particu
larly the carbonate, should be giYen continuously with a \'icw to obri
ating intracarclial coagulation of blood; and should the latter acci1lent 
occur dc.~pitc all efforts to preYent it, the carbonate, together with i:;trych
nin and alcoholic stimulants, should be freely admini~tere1l. I am t011-

vince<l that in cmlocarditis due to acute articular rheuma.tism it is wise to 
continue the exhibition of the salicylates, though in moderate do.~c~, pro
vide<l that the heart is guarded by the use of stimulants. During con
valescence from an acute endocarditis the patient shoulcl be kept at rc:;t, 
so as to minimize the strain upon the affected valves: even after he has 
apparently recovered, and parti~ularly sboult.l the murmur still be present, 
perfect quiet is to be enjoined for a period of several weeks. 

(J/{lli!f1Ut11tor Infectious Ell(lorardili.'i.) 

}lalignant endocar<litis is variously characterized, though usua11y 
either by pcrf6rati\·e ulceration, by suppuration of the \'a.Ive~. or by both, 
giving ri"c to the physical signs of acute endocarditis. The . ..;e de\·clop 
amid the s_vmptoms of a severe t_ype of some primary infectious or septic 
disease. There is at hand sufficient clinical eddence to warrant the 
a~sumption that ulcerative endocarditis also occurs, though nry rarely, 
as a. primary affection. 

Pathology.-(Ct) !'alvu/ar Endocarditis.-In its early development 
the \'alvcs nrc the scat of vegetations (such as are met with in simple 
acute rn<locarrlitis) which later undergo necrosis. rl'he latter process 
manifests a tciHlcncy to spread, destroying more or less of the endo
carclium. In the interior of the vegetations the process of suppuratio11 
not infrequently takes place, and the abscesses thus formed rupture and 
produce various lesions according to their size and situation. The 
vegetations take on a grayish- or yellowish-green appearance. Histo
logically, they are composed of granulation tissue, veiled by granular and 

~l~~~~l~!e~s:~l;~n d~~~~o~~~t~:.e n:i~n~:~~u~e~~!f~·~~~.;g~~1~:~~~ati~~.the~~f~;~ 
rupture the bloorl-currcnt may enter the absccss-Ca\·ity, and, if there be 
no complete perforation, the endocardium will be pouched out, and an 
aneurysmal dilatation of the valve will result. l-lcerati\•e lesions are 
most frequently obsen•ed. They may be mere ero!-iions of the end?· 
cardium, but, as a rule, are penetrating in character and often re .... ult ID 

complP.te perforation. I have seen repeated instances in which the thr~ 
classes of lc~ions above depicted were all present. O~lcr, in an analy ... 1s 
of 209 cases examined by him with a view to ascertaining approximately 
the relative frequency with which the different pa.rts of the heart were 
affected, ohtainc1l this result: Aortic and mitral vah·es together, -11; 
aortic valves alone, 53 : mitral valves alone, 77 ; tricuspid in l!\ pul
monary valves in 15, and the heart-wall in 33 instances. In 9 instances 
the right heart alone was im•ol vccl. 1 

1 Tat-Book of Uedirine, p. 631. 
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(b) 11Ialiynrr.nt ?nural endocarditis gives the same set of changes as 
the vahu]ar form; indec<l. the J:itter may be combinc<l with the former 
throughout. It is a comparati,·ely rare condition, as is ~how11 by the 

~~;:~<l~~11 fen~fi~:!s a~1~l ~:~c;.~lv~!:h:n~\~~~;t~~~fo;.~~~e~r1e1~~~t~~1v~~~ec,~~1~ 
the ventricular wall itself. The yegetations are detached in small or large 
ma::;:--es, and arc conveyed by the circubting medium to various dista11t 
orO'ans, especially to the spleen and kidneys, less frequently the intestines, 
m~ninges of the brain, au<l the skin. Their site is determined largely by 
their size, :rnd they may be so large as to plug vessels of the caliber of 
the external iliac. W'hcn found in the l ungs tbry may originate in enc.lo
canlitis affecting the right heart. Those emboli, containing, as they do, 
the agents of inflamma.tion, form suppurati\·e infarcts that may be either 
white or red in color. The detached vegetations are sometimes so laden 
with irritants as to cause rapid softening of the coats of the vessel at the 
point where they become arrested, with consequent ancurysmal dilatation 
directly opposite their scat. As to number, the infarcts vary greatly in 
different cases; thus there may be only one or two, as in a case in my 
own knowledge in which the spleen alone contained two smal1 infarcts. or 
there ma.y be more than a. thousand minute abscesses widely scattered 
throu)!hout the body . 

Etiology.-It is to be kept in remembrance that the condition is, 
with few exceptions, most prob1Lhly a secondary one. The diseasei therc
fore1 arises in consequence of secondary infection, and this explains 
why the lesions pecu liar io simple enclocarditis u::-unl_l.v precede an<l 
accompany those of the uleerath'e form . The specific i1T1tant is probably 
the streptococcus pyo9enes (Friinkcl and Sanger): and if this be true1 the 
diseases in wh ich ulcerative cnclocarditis occurs as a complication merely 
furnish the opportunity for the invasion of the streptococcus. The 
bacillus cliphtbcriro, however, as well as the bncillus coli, the baci1lus 
anthracis, the pneumococcus, the gonococcus, an<l other organisms, have 
been found in some cases in the absence of the streptococcus. I n purely 
septic di:;;.eases ulccra.t i \'C endocarditis forms but a. part of the serious gen
eral condit ion. H ere the cardiac element sen·es to facilit<tte the genera
tion anrl rapi!l diffusion of the poison ; and, since the latter is prone to 
attack the valve-segments, the morbid lesions within the heart not rarely 
constitute the chief pathologic factor in septico-pyemia. Instances, liow
e\·er, are met with in which the segments present slight changes. 'The 
malignant form occurs, in connection with acute articuln.r rheumatism1 in 
about 10 per cent. of the cases in which acute endocarditis appears . 
. \mong man~T other diseases that furnish occasional instances of this 
~crious complication are diphtheria, scarlet fever, typhoid fever, erysip
elas. small-pox, chorea, tuberculosis, and chronic Bright's. In some of 
these. f;imple acute enrlocarclitis, it will be remembere<l, occurs with rc1a
ti\•e frequency. I n lobar p11eumonia the ulcerative type is common, 
occurring almost ns frequent ly as the simple variety, and was fournl by 
0:-:ler in 11 out of 23 casC's. The septic processes that ar ise from the 
puerperal state or from gonorrheal infection may also be complicated with 
ulcernti\'C en<locar1litis. 

Clinical His t o ry.-'l1hat form of ulcerative cn<locarditis which is~ 
more or Jess prominent factor in septic <liscao;;es has been considered in 
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connection with septicemia. )Jalignant cnclocarditis Lcing n~ually a. 
secondary event, its clinical features must not be confoun<led with tl~o;.;e 
of the primary affection in the course of which it occurs. It is, howC\'er, 
often impossible to clearly separate the former from the latter, awl the 
original disease often appears to be but sl ightly modified. 

Local symptoms are often entirely wanting, or, when present, consi~t 
merely in slight prccordial pain and oppression, and arc not sufficiently 
well pronounced to arrest attention. Subjective ~ymptoms arc, howew.•1:, 
connected with other organs than the heart, and are due to the irritatinir 
effects of cmboli that occupy the various organs of the body. Gastro-intcs~ 
tinal disturbance, as shown by the occurrence of vomiting and diarrhea, 
is common. Pain th:tt is ascribable to local peritonitis over the spleen, 
an<l somet imes also over the liver, is observed. llcmaturia and dimness 
of vision are also frequent concomitants, and arc due to rcn01l and retinal 
hemorrhages. The urine may be scanty and albuminous. The more grn
eral features that are the result of the local embolic processes an(l, in 
part, of the valvular lesions, are serious and for the most part typhoicl 
in character. 'l1110 onset is usually signalized by a severe rigor that 
may be repeated at intervals varying from one to Se\'eral days, and the 
disease presents an irregularly remittent temperature-curve, often touch
ing a high mark (105° or 106° F .-!0.5° or !1.1° C.). I saw a case 
recently in which the febrile movement pursued the continued type for 
seven weC'ks. The pulse is rapid and irregular, though frequently be
coming slow within a brief period~ '..rhe patient rapidly emaciates, and 
from the earliest development is profoundly prostrated, an<l nen•ous 8ymp
toms, as headache, mild delirium, followed by somnolence, and sometimes 
even coma, appear. Profuse sweating sets in and persists, and as a re~mlt 
the skin may be covered by sudamina. An ecchymotic eruption due to 
cutaneous crnboli is also common, this being often found associated with 
a papular or a diffused roscolar rash. 

Physical Signs.-Thcsc may be negati\·e as regards the heart. In the 
majority of instances, however, a systolic murmur is prescnti which, 
when associated with other clini cal indications that point to this affection, 
is valuable for diagnosis, and especia l1 y so if developed while the patient 
is under treatment for the primary attack. 'l1he second sound is some
times accentuated even when no organic lesions ha\'C previously existed. 
'11he physical signs of pneumonia. and pleuritis (particularly the latter) 
may not infrequently be noted. Cases occur in which gangrenous in
farcts of the right lung give rise to signs of localized consolidation; the 
spleen becomes considerably swollen, as can be easily demonstrated by 
palpation, and is quite tender as a rule; and the liver is likewise mode
rately enlarged and slightly sensitive. 

Cerebral Variety.-In a small though decided percentage of the ca<.:es 
all the clinical features of acute suppurative meningitis are presented, 
and sometimes to the almost total exclusion of symptoms pointing to the 
primary disease or to the more typical typhoid form of ulcerative enclo· 
carditis. For a description of the symptoms that characterize th~ c~~c
bral form the reader is referred to the discussion of Purulent ~Icmn,!!1t1s. 

Recurrent 11Ial(qnant .E'ndocm·ditis.-By this term is meant an acu_te 
ulcerative cndocarclitis coming on in the course of chron ic valvula:. di~· 
ease. As has been pointed out, simple acute recurrent cndocar<l1t1s is 
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common, though difficult of recognition. The latter condition, as well 
as the lesions in chronic valvular disease, predisposes to secondary infec
tion by the streptococcus and other organisms. '!'he onset is usually 
abrupt and marked by a chill . The patient has fever, which may be 
quite high (104° F.--10° C., or over), and may present either the irreg
ularly intermittent type or the truly intermittent. 'l'he hi.ttcr is often asso
ciated with recurring chills. In either of the above groups the course is 
apt to be acute. In some cases the character of the pre-existing mur
mur is changed, becoming louder and more decidedly Ulowing; in many 
other instances, however, there is no appreciable alteration in the murmur. 
The condition m3y arise suddenly, amid the signs of failing compensa
tion, as in a. fatal case reported by Dr. IL P. Loomis,' in which the 
patient was semi-conscious, cyanotic, and suffering from intense clys
pnea and geneml dropsy. It was impossible to diaguosticate the cardiac 
lesions by the murmur present. Occasional1y these SC\'ere intercurrcnt feb
rile attacks encl in recovery, and such cases probably belong to the benign 
form, though closely simulating the malignant in their clinical ch:tractcr. 

'There ii; a. third class of cases that run a subacnte or even chronic 
course, with more moderate elevations of temperature, or1 as rarely hap· 
pens, none at all. :Mullin of Hamilton has reported a case that lasted 
more than a year. Herc the other clinical phenomena, especially those 
referable to the heart, are often scanty and indefinite. 

Diagnosis.-It is of paramount importance to consider the previous 
history and all the circumstances urnler which individual cases occur. 
These points, together with the symptoms attending the onset and the 
first three or four days of illness, more particularly the severe rigor, 
early high temperature, and profound prostration, the swcatings, the 
''arious embolic phenomena, and the presence of cardiac symptoms, are 
often adequate for a positive diagnosis. With a clC'ar history and the 
presence of the more characteristic general symptoms (in particular, the 
signs of embolism), a correct diagnosis is possible, even though cardiac 
murmurs be absent. Instances in which no <lata can be found to explain 
the occurrence of the disease are especially puzzling, and these will re
main unrecognized if at the same time the lesions in the heart fail to be 
manifested by special symptoms. The existence of a chronic valvular 
affection would, in itself, under the latter circumstances afford strong 
probability of the presence of recurrent malignant endocarditis if the 
other significant clinical symptoms above mentioned were present. 

Differential Diagnosis.-There is a group of cases in which either the 
history fails to furnish the essential causal factors on the one band, or 
there is an absence of definite heart-symptoms on the other; this group 
cannot sometimes be separated from cases of typhoid fever. The sub
joined table will, I feel, be found valuable as an aid in eliminating the 
latter disease from the typhoid form of malignant endocarditis: 

Ui.CERATIVE Es-DOCARDITIS. 'l'YPllOID FEVER. 

Previous or associated disease, as acute Health good before the time or onset or 
rheumatism or pneumonia. the attack. llistory or epidemic. 

Very rarely a primary affection. No Always idiopathic, with a prodromal 
prodromes observable. stage. 

1 TransadiQ'l'LS of the New York Pathological Society, 1890. 
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U1.rERATl\'E Esooc.lRD1T1s. 

Uohcred in sudJenly by a. severe rigor1 
\vhich m:ty recur. 

The fcrer rises rapiJly. 
ProfounJ prostration as early as third 

Tl~'lYfc,'er is markedly irregular from 
timcofonset1 a.sarule. 

Emholic symptoms (hemipleµ;ia 1 etc.) may 
appear. 

Cardiac symptom:-:, especiully loud sys
tolic murmur,oftrn prc:o:ent. 

The hlooJ u!<.ually shows signs of septic 
lcukocytoi:;i~. 

'fYPllOID FE\};R. 

Invasion marked by !'li.!?,ht recurring 
chilly sen'.'ations. (Serere chill very 
rarely.) 

"More ~radually, in step-like rn~hion 
Profound prostration not earlin thnn 

seventh day. 
Less so, especially in the fir::.tweek. 

Extremely rare. 

Sometimes a soft. syetolic murmur. 

The blood shows a decrease in the num
ber of leukocytes. 

The ee1·ebral form ca.n only be distinguished from purulent meningitis 
due to other ca.uses if there be a history of definite causal factors or if 
there be pre!'lcnt distinct cardiac symptoms.1 

Prognosis.-)[ost cases tha.t run an acute course terminate in death. 
and when suppose<l instances of malignant endocarditis recover they are 
usually to be regarded as being of benign character. Subacute or chronic 
varieties, however, such as are most frequently met with in connection 
with organic heart-disease, sometimes reach a favorable issue. 

Treat ment.-This is largely supportive. The feeding is to be 
pushe<l vigorously, and concentrated forms of liquid food should be given 
at regula.r, brief intervals. Arterial. stimulants in liberal <1uantitics are 
also demanded, and in addition quinm and antiseptics may be tried. For 
the embolic symptoms the salts of ammonium give slight promise of bc~
cficial results, and I prefer the carbonate for this purpose. Anti· 
streptococcus serum has recently been used and has prorcd efficacious 
in certain cases. 

CHRONIC ENDOCARDITIS. 

(Gltronic Interstitial EndocardiUs.) 

Two clinical varieties are met with- one following the acute form, the 
other beginning as a chronic inflammation. 

P athology.-The lesions may be limited to the valrnlar cndocar<lium 
(their most common seat), or the mural endocardium may also be invoked. 
In not a few instances the lesions are confined to the edges or bases of 
the segments, and when seen in the early stages there ma.y frequently be 
observed merely a slight thickening of the free border of the 1eaHets: 
in most case~ small prominences appear near their free margin~ . The 
endocardium looks opaque and its normal elasticity is lof't quite early. 
1',.hen the auriculo-vcntricular valves are affected the primary scat of 
inflammation is the a.uricular face) but when the scmilunar valves arc dis· 
eased the morbid cha,nges begin on the ventricular side :ind implicate the 
Aurantian body. Extension of the morbid process to other and nil parts 
of the valvul:tr curtain is common, and it is in cases of this sort that the 
greatest degree of shrinking and crumpling occurs. 'rhe most character
istic lesions consist of inflammation and exudation, which produce cohe-

Tbepoiotsofdis· 
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sion of the segments, roughen the surfaces, and lead to the deposit of 
fibrin upon them. 'l1hc 11istologic alterations consist in a proliferation of 
the endothelial and a. round-cell infiltration of the subcndothelial connccti\·e 
tissue. Organization of these products of inflammation into conne<'tive 
tissue, with re.suiting in<luration and contraction, is the necessary subse
<1uen~ pathologic event. In old cases calcifica.tion of the diseased struc
ture 1s frequent. The shrinking shortens the curtains or curls their 
free edges. and produces insufficiency in either case, since on dropping 
into the plane of the valvular orifice tbcy fail to close it perfectly. Va.Ives 
thus dcformctl m<ty also Qbstruct the blood-stream . As before mentioned, 
cohesion of the itwadcd segments takes place, particularly a.t their bases, 
anc.l may extend upward for a considerable distance, leading to constric
tion or stcnosis. 

Involvement of the semilunar (aortic) segmentf.I in the ways prc\·iously 
described opposes an obstruction to the outflowing blood-current on the 
one hand, ant.l., owing to the inability of the segments to effect perfect 
closure of the aortic orifice, allows on the other hand a diastolic reflux of 
blood into the left ventricle. 'l1he aortic ring to which the semilunar 
scgmentf.I are normally attached becomes sclerosed. and finally the seat of 
atheromatous changes. either fatty or calcareous. Again, chronic inftan1-
mation of the intima of the aorta produces a similarly thickened condi
tion of this layer in spots, followed by atheroma . These changes are 
most prone to take place in the course of the ascending arch of the aorta 
or just abo,·e the aortic segments. The fact of really vital importance 
in this connection is that from the aorta anti subvalvuhtr ring the diseased 
processes before described may extend to tbc coronary arteries. Hence 
sclerotic and atl1eromatous alterations are found frequently in association 
with organic valvular defects. 'l1he great clinical significance of the 
implication of these vessels will be emphasize<l hereafter. 

)luch less commonly similar lesions arc noted at the orifice of the pul
monary artery. A similar involvement of the auriculo-ventricular valves 
also causes regurgitant and obstructive deformities at the mitral orifice, 
and in advanced cases the chorcl::e tcndinere. and even the papillary 
mu.:;;cles, arc almost im·ariably invaded bv direct extension from the 
''ahes. As these structures uiHlergo marked thickening with subsequent 
contraction, they become :-hortenerl and rigid. causing an actual narrowing 
<>f tbc cardiac orifice. In mitral stenosis during the early stages or in 
the mil<lcst types a more or less complete ring of ''egetatiom; encircles the 
mitral orifice on its auricular aspect. The margins of the orifice also 
become hardened and roughened, these changes frequently extending to 
the rnlrnlar curtains and the chordre tendinere. Under such circum
stances the thickened valve could not, during the ventricular diastole, be 
forced back against the ventricular wall, but would occupy a nearl_v cen
tral position. Owing to co11esion of the free edges of the valvula,r struc
tures ancl to contraction of the chordre tendjnere drawing the leaflets toward 
the apex of the l1eart1 the transition from this condition to the formation 
of a hollow cone (.funnel mitrnl) is accomplished by natural, easy stages. 
Extensive union of the segments along their free margins may reduce 
the aperture to a mere button-hole slip (button·hole milral) as viewed 
from the auricular aspect. The last two forms of lesions are far less 
commonly met with at the aortic orifice, though they occur rarely in 
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moderate degree; on tLe other hand, curling of the valvular edges is far 
more commonly seen at the aortic than a.t the mitra.l orifice, if we except 
the cases that occur in children. The curtains of the thick, rigid valves 
n:i•LY ~lso perrr~anently occupy .the plane of the orifice, presenting a. small 
rmg-hke opening (annular mitral). 

Fatty degeneration leading to the formation of necrotic (atherornatous) 
ulcers is common; and calcareous deposits are frequently seen in old cases, 
either i.n localize? areas or ~oextensive '~ith the diseased tissue, con~erting 
the entire valve mto a calc1fie1l mass, with loss of the valvular outlines. 

In chronic mural endocarditis the lesions exhibited are grayish-white, 
slightly elevated patches that are usually fouucl to invade the underlying 
muscular structure to a greater or a less extent. Under such conditions 
of the valves the deposit of fibrin would be greatly favored, and the 
pre::;encc of an ukera.tive surface or of a fibrous deposit on the vah•es 
affords a ready an<l satisfactory explanation of the occurrence of embo
lism in these cases. Emboli may also become detached from c:mliac 
thrombi or from thrombi formed in the peripheral veins. For anatomic 
re:lSOll5 the favored seats of embolic processes are, as in acute endocar
ditis, the spleen, brain, and kidneys, and irritants that cause acute endo
canlitis find here a tissue-soil whose capacity for resistance to invasion is 
greatly lowered . Chronic mural endocarclitis and chronic myocanlitis 
a.re, as a rnle, due to the extension of the inflammation from the va.h•es, 
though the ventricular endocardium may be in \1 aded independently of the 
valvular affection. In one instance of mitral stenosis I observed an 
enormous calcareous mass partly in the subvalvular tissue and partly in 
the wcdl of the ventricle, the segments remaining altogether intact. In 
advanced stages of most cases of chronic endoearditis myocardial degen
eration occurs. It takes tlie form of fibro id change or fatty degeneration, 
or both. Aortic-\'alvc inrol rnment, especially when complicated with ath
cromatous change in the coronary arteries, is most prone to these forms 
of' myocardial disease. Chronic endocarditis may be said to persist until 
death. rrhe effect of the valvular deficiencies tbat have been described 
upon the several cardiac chambers and the muscular structure of the 
hea.rt will be most advantageously studied when the indi\•idua.l lesions of 
the segments are considered. 

Etiology.-There can be no doubt that most cases of organic heart· 
disease occuning in children and young adults arc caused by primary acute 
rheum:ttic endocarditis; and, although the latter affection cannot in truth ~e 
said to in,·ariably terminate in chronic cndoc:uditis, it probably rloe:"i rn 
most instances. This result, in my opinion, is more frequent in children 
suffering from acute cndocarditis tba.n in adults. On the other hand. not 
a few cases Qf chronic endocarditis originate in a very mild grade of acute 
vnhular inflamma.tion, which may be, though itself mute, reinforced b:y a. 
rheumatic diathesis. Indeed, a.cute endocarditis ma.y be the sole expression 
of' rheumatic disease. Not less than one half of ~II cases of organic vnl
vular disease are ca.used by rheumatism, and more than one half of the 
total number occur between twenty and tlifrty years of a.ge. Acute cn.do
ca.rditis complicating other acute infectious diseases than rheumatls~ 
(e . .r;. measles, chorea, pneumonia) may also be followed by the chrome 
variety; but it is quite questionable whether this occurs as frequently as 
in the case of acute endocarditis of rheumatic origin. 
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The second variety, in which slow interstitial changes occur from the 
beginning, is dependent upon-( a) biologic irritants (e .g. syphilis, malaria, 
and chronic rheumatism); (b) chemical irritants (uric acid, alcohol, lead); 
and (r) mechanical influenc~s. Doubtless the influence of 'repealed strain
ing efforts is the most potent cause of this class of cases. H eavy muscular 
la.bor increases constantly the tension in the arterial system, and this nets 
injuriously upon the valve-segments, setting up a gradual sclerotic change. 
In like manner, arterial sclerosis and Bright's disease may cause chronic 
interstitial endocarditis by increasing constantly the vascular tension, 
though the fact that these affections may in turn result from the action 
of some of the leading causes of organic heiLrt-disease must also be recol
lected. Trauma bas produce<l in valves previously healtLy a sudden, 
incontestable proof of valvular paresis or laceration, that has persisted 
in a few well-attested cases. '.rhis accident is of course much more fre
quent where the valves have been already diseased, and particularly if 
they have been the seat of lacerative processes. 

The predisposing causes of organic valvular disease may be discussed 
briefly. Hereditary influence, as pointed out by Virchow, is especially 
potent in persons in whom there is hypoplasia of the heart and aorta (e.g. 
in chlorosis). It may be said that any malformation of a valve is certain 
to throw an undue strain upon certain portions, a.nd hence is likely to be 
followed by interstitial change. Osler, in 17 cases of bicuspid aortic 
valve, has reported the segments to be uniformly sclerosecl. 1.1he cases of 
supposed hereditary transmission are doubtless, however, for the most part, 
due to the causes before mentioned, and particularly to rheumatism. A,qe 
exerts a predisposing influence, its effects, however, varying with the 
valve implicated. During fetal life this is on the right side of the heart 
in a vast majority of cases; during childhood, adolescence, and early 
adult 1ife, when the infectious diseases and rheumatism are frequent, it is 
the mitral valve in most instances; and finally, during middle and espe
cially during adva.nced life the aortic segments are cspecialiy involved. 
I have, however, found aortic disease to be more common in younl> adults 
than most writers are ready to admit, and that it is favored espec1a1iy by 
an occupation involving muscular strain (e.g . blacksmiths, draymen, sol
diers during campaigns). Sex per se has little if any effect, though, owmg 
to the greater frequency of certain well-known causes of valvular disease 
(chorea and rheumatism) in girls and young women, females may be 
more frequent sufferers than males. 

AORTIC INCOMPETENCY. 
(Ao1·tic I11s1if!icien1.:y; Aortic Regurgitation.) 

Definition.-The failure of the aortic valves to prevent a return flow 
of blood into the ventricle, owing, as a rule, to a diseased condition of the 
aortic leaflets (sclerosis) that is followed by crumpling and attended with 
contraction) shortening, or curling of the e<lges, and finally calcification. 

Pathology.-'J'he aortic orifice may be enlarged (relative insuf
ficiency), and here the normal cusps fail to effect complete closure of the 
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orifice. 'fhc flaps of the diseased aortic valves sometimes adhere to the 
iutima of the aorta, and laceration of the scmilunar segments, which are 
the seat of diseased processes (particularly ulceration), is sometimes found 
post mortem, and may be the chief factor in determining the <leveloo
ment of the condit ion. This acci<l~ nt may very rarely occur as a rcsu"It 
of a severe straining effort in the case of valves previously healthy. 
Occasionally, also, the chief factor in the production of this valvular 
lesion is a congenital malformation of the segments whereby they are 
rendered very prone to chronic endocarditis in con~cqucnce of the undue 
strain to which they are subjected. '..L1he lesions that give rise to steuosis 
may coexist with simple aortic incompetency, and, though the la.ttcr con· 
dition frequently occurs a.lone, stenosis is quite as often combincJ with 
regurgitation. 

Mechanical Influence of the Lesion.-The reflux current passes from 
the aorta backward through the imperfectly closed semilunar valve into 
the left ventricle during the diastole of the heart or while the left vcntri· 

~~~~s o~~i~i~t~~~i!; :~1~hneorl:f~I ;~~~~~~~~wi!~~~ l~~~~ l~u~~cl~~cc I~r~~ cit~~~ 
simultaneous influx currents of blood, with a tendency to an increasing 
dilatation, especially since the lesion itself is steadily progressive. '.l'o 
expel the increased amount of blood from the left ventricle demands in
creased cardiac power, and the over·exertion causes dilatation, followed 
by "compensatory hypertrophy. Dilatation and hypertrophy of the left 
ventricle develop ptui passu until the left ventricle reaches enormous 
dimensions, forming the cor bovinum, which weighs 1000 grams or more 
(30 to 50 ounces). Under these circumstances the arterial system is 
over6lle<l at each ventricular systole. In the very c:irly stage the reflux 
of blood from the aorta into the ventricle tends to lessen the volume of 
the circulating medium in the arterial tree, but this depleting influence is 
succcs3fully counterbalanced by the augmented column of blood thrown 
from the ventricle during cardiac systole. Hence the rec1uirements for 
bodily nutrition are1 for a. longer or shorter time, satisfied. '.J.1110 ahnor
mally large amount of blood that is thrown into the arteries with undue 
force subjects them to increased tension, an<l as a. result artcrio-scle
l'Osis, leading sometimes to atheroma, is common ly developed, and pre
sents its ulterior dangers (aneurysm, apoplexy). The coronary arteries are 
similarly im,olvcd, their caliber being reduced, and particularly at the 
point of origin . Soon or late the blood-supply to the bea.rt-mu!l-cle may 
become inadequate, and nutritional disturbances now manifest themselves 
in fatty and fibroid degeneration of the ca.rdiac muscles; these pathologic 
changes arc attended with seco_ndary dilatation, which soon predom~nates 
over the hypertrophy. 'J111e nu perfect blood-supply to the \'Cntr1cular 
tissue may be accounted for, in great measure, by the narrowed lumen 
of the coronary vessels, and also in part by the inelasticity of the wall: o_f 
the latter and by the inefficiency of the aortic recoil. l!""'urthermore. 1t is 
to be recollected that, in obedience to the laws of nature, overu:se of any 
single group of muscles, while productive of marked hypertrophy in the 
first instance, is followed eventually by atrophy a.nd loss of 11owcr. In 
consequence of the increased tension to which they are constantly ~u~· 
jected the mitral leaflets may become the seat of sclerotic endocard1tts, 
and this may lead to the development of mitral insufficiency (u>ually of 
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mild grade); or there may be a displacement of the mitral segments in the 
direction of the auricle, lhus creating incompetency at this orifice. ~J.1here 
is to he observed in many instances a. marked degree of fatty degeneration 
of the papillary muscles, which also exhibit more or less flattening. Again, 
secondary dilatation may produce relative insufficiency at the mitral ori
fice. \\'hen incompetency bas been established here, impeded pulmo
nary and genci:al venous circulation, together with the secondary lesions 
in the left auricle, pulmonary vessels, anU right ventricle that arc cha
racteristic of that valvuhr lesion, are the necessary result. The blood
current through the mitral ring may be retarded, owing to the simultane
ous influx into the left ventricle from the aorta, thus causing pulmonary 
congestion without organic ch:rnge in the segments. 

Special Etiology.-(1) Acute Endocarditis.-lncomplete resolution of 
the acute form of endocarditis leads to progressive chronic valyular dis
ease. In the young it is caused with comparative frequency by rheu
matic ern..locarditis. Thus, aortic regurgitation may arise, though rarely, 
in the course of acute endocarditis, as, for example, when the latter is 
attended with destructive ulceration. Such instances usually terminate 
in speedy death. 

(2) Clironic Infectious Irritants.-! have found syphilis to be a factor 
(though rarely the sole cause) in a considerable percentage of cases. 
Aortic regurgitation is a frequent complaint in sailors aml soldiers, among 
whom it is worthy of notice that syphilis is particularly common. 

(3) Chemical lrritanls.-(a) Uric .Acid.- In chronic and irregular 
forms of gout the irritating qualities of uric acid give rise to interstitial 
endocarditis an<l arterial sclerosis. It is quite probable that chronic 
rheumatism bas a similar influence, though brought about in a somewhat 
different manner. (b) By favo.ring the accumulation of uric acid in the 
blood, lead-poisoning may be mdirectly responsible for tl1e disease. (c) 
.Al<'oltol by its irritant action may excite chronic valvulitis. 

(4) Augmented Aortic 2'ension.-'l'he excessive functional activity 
of the heart occasioned by the immoderate use of cardiac stimulants 
(alcohol) tends to raise the blood-pressure above the normal point, 
and thus sclerotic cndocarditis may be developed very slo1dy. The 
effect of oceupation in causing this disease, by increasing the vascular 
tension, is more notable than in the case of alcohol, though both of these 
factors are found not infrequently to be present in the same case. It is 
undeniably true that strong-bodied men in the middle period of life and 
those engaged in hea''Y manual labor are the most frequent ~ufferf'rs from 
org:anic disease of' the heart, and that such occupations as demand the 
repeated putting forth of strong efforts are powerful factors in causing 
aortic incompetency. 

(5) From per!olonal observation I feel convinced that chronic endo
carditis (affecting the aortic valves) may be secondary to aortic end
arteritis as the result of <lircct extension. It must be borne in mind, how
ever, that artcrio-sclerosis is also often secondary to chronic valvulitis. 

(6) Helative insufficiency is caused, in rare instances, by pronounced 
dilatation of tile ascending portion of the arch near to the valve, or by 
an aneurysm just beyond the aortic orifice. 

Among the more effective predisposing factors are age and MX. The 
disease occurs much more often in males than in females, chiefly on 



600 DISEASES OF THE OIROULATORJ' SJ"STEJ!. 

account of the fact that a greater percentage of the former than of the 
latter are engaged in occupations that :ire ca.usally related to the dis
ease. As to age, a preponderating proportion of the cases arise during 
ad vanccd middle life, and a compa,ra.t1vely smaller number a.t a more 
advanced period than in young auult life. 

Symptoms.-So long as the hypertrophy of the left ventricle suc
cessfully overcomes the otherwise injurious consequences of the valvular 
defect the harmonious bahmce of forces is maintained, and there is an 
almost entire absence of symptoms. I have observed, moreover, that 
compensation docs not fail so early in young subjects as in those more 
advanced in years, this being probably due to the fact that the disease 
is frequently associated with, or secondary to, atheromatous changes at 
the latter period of life. With the development of marked hypertrophy 
severe muscular exertion and strong mental excitement will, by excit
ing over-action of the powerful heart, bring on a train of symptoms, as 
throbbing headache, vertigo, and tinnitus aurium . The clinical mani
festations of arterial anemia, particularly of the brain, and also those 
of general arterio-sclerosis, frequently coexist. The patient's counte
nance exhibits pallor, and he complains of headache, flashes of light be
fore the eyes, and dizziness. Dilatation of the peripheral vessels often 
leads to hot flushes and drenching sweats. Cases exhibiting the latter 
symptoms have been mistaken for pltihisis. Dizziness is often distress
ing, and is most marked upon rising from the recumbent to the erect 
posture. Shortness of breath may come on early, but this rarely hap
pens except upon inordinate exertion or great mental excitement-con
ditions that cause strong cardiac action and prohibit the discharge of 
blood from the left auricle into the left vf'ntricle, thus causing p1tlmo-
1wr,11 congestion. Oppression in the precordial region and cardiac pal
pitation are commonly present, as is a dull aching pa.in; the most con
stant seat of the latter is the precordia.1 but it radiates not infre11ucntly 
to the shoulders, and thence down the arms, particularly the left. Gen
uine angina pectoris may be a concomitant. I have also seen a couple 
of instrmces of aortic regurgitation in which severe pain was located in 
the left shoulder·joint, the condition simulating yery closely rheumatism, 
though the latter affection could be readily excluded both as a causal 
factor and a complication. 

Following immediately upon failure of compensation the canlio-pul
monary circulation is retarded, and there is increased dyspnea, the latter 
symptom being greatly intensified by undue exertion. There may be 
cough, and not rarely hemoptysis, though less frequently than in simple 
rnitra.1 disease. Later on, general venow~ congestion of a moderate grade 
follows pulmonary congestion, and the dy:-pnea. now becomes seYerc. It 
is nocturnal, and often compels the patient to assume a semi-erect pos
ture in bed. In the later stages the symptoms are due to mitral incom
petency, followed by failure of compensation. Edema of the feet appears, 
and rarely goes on to general anasarca.. In aortic incompetency a big~er 
grade of symptomatic anemia. is reached than in any other cardiac lesion 
-a recent blood-count showing 2,800,000 red corpuscles to the c.mm. 
Hence slight edema of the feet may be due solely or in part to anemia. 
The intercurrence of acute endoca.rditis, as evidenced by prostration and 
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irregular fever, is observed, and not infrequently as a terminal condition. 
'l1he symptoms of cerebral, splenic, and renal embolism, may arise. Prob
ably sudden death ensues, as the result of involvement of the coronary 
arteries, with greater frequency in this than in all other forms of val
rnlar disease combined; and yet this accident is by no means of fre
quent occurrence. Instances of aortic incompetency, in "hich nervous 
phenomena, as peevishness, irritability, or melancholia, manifest them
selves, are too common to be looked upon as mere coincidences. Many 
patients are doubtless led to commit suicide because of their card iac 
lesion when other and erroneous explanations are given to account for 
their acts. 

Physical Signs .-Eispection bring' to light an enla rged area of the 
apex-beat; this is displaced downward, being visible in the sixth and 
seventh interspaces and to the left, and most marked between the 
ma.mmary and anterior axillary lines. The entire precordial zone may 
be distended, particularly in young subjects, and the systolic pulsation 
is usually more or less hcadng in character. The carotids throb for
cibly, as do the temporals, brachials, and radials, though less vio
lently. These abnormal pulsations are due chiefly to hypertrophy of 
the left ventricle, though frequent factors of lesser influence are asso
ciated-an arterio-sclerosis and a regurgitant blood-stream from the 
aorta into the left ventricle. The impulse becomes diffused and wavy 
with the progressirn enfeeblement of the left ventricle, and venous pul
sation due to tricuspid insufficiency may be associated with arterio-pul
sa.tion later in the affection. Epigastric throbbing may also be noticed, 
and on gently rubbing a spot upon the forehead an alternate paling and 
blushing appear (Qllinclre's capillary pulse); this may also be noted in 
the finger-nails. It is not peculiar to aortic insufficiency, however, and 
may be observed in cases of decided neurasthenia and in anemia. V cry 
rarely the pulse-wave is propagated from the capillaries to the veins of 
the hand and back of the foot, giving rise to a vis ible venous pulsation. 
L. Webster Fox informs me also that the retinal vessels are seen to pul
sate quite commonly in this disease. 

On palpation a forcible heaving impulse is usually felt. When, how
e\'er, dilatation predominates over hypertrophy, the impulse is wea.k 
and unclula.ting. A diastolic thrill just to the left of the mid-sternum 
may be detected in many in<:tances, and a presystolic thrill is also dis
coverable \'ery rarely. 'l1he pulse is characteristic; it is quick, jerking, 
and full, but, upon striking the finger, recedes abruptly 1 and is known 
as the CJo1·ri[Jan or 'water-hammer pulse. This sud<l<'n collapse of 
the pulse is most decided when the arm is held in a vertical position. 
Its distinctive characters are not always appreciable after compen
sation is lost. A gl::tnce at the sphygmographic tracing will show 
a sudden rise and fall, with absence or delay of the secondary wave 
(vide Fig. 50). 

Percussion.-Canliac dulness is coextensive with the impulse, ex
tending downward to the eighth rib, and to the left as far as, or even 
beyond, the anterior axillary line. Later, enlargement of the left 
auricle may cause dulness upward and to the left of the sternum. En
largement of the right ventricle causes an increase of clulncss to the 
right. When the dilatation exceeds the hypertrophy the area of dul-
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ncss will be much extended transversely and slightly upward, the apex 
now being more rounded. 1 

On auscultation a diastolic murmur becomes audible below and to 
the left of the aortic carti lage over the mid-sternum, and do" n along its 
left edge; th is is produced below the aortic va lve and in the left ven
tricle. From the xyphoid it may be transmitted to the left as far as the 
spinal column. It may be heard in the vessels of the neck and, very 

Fw.-19.-Normalpulse·tracing. 

rarely, in the radials; occasionally its scat of greatest intensity is at 
the aortic cartilage, and, rarely, at the apex. as in a case under n~y own 
care at present. The rhythm of the murmur can be most readily de-
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Fm. 50.- l'ul~e-lraclng in IL case of aortic rCb'llrgitntion (Willinm Hoff'man). 

termined by ausculting over the base, for while the pulmonic second 
sound is usually audible at the apex (the murmur appearing to follow it), 
it is not so when, as sometimes happens, the murmur is <1uite loud. The 
first sound is often dull, indefinite, and widely diffused, owing to left 
ventricular hypertrophy. In qua lity this murmur is usually soft in 
character, blowing (long·dra.wn), a.ml frequently musical; somctimcfl, 
however, it i:-s somewhat rough and loud. In most instances a systolic 
murmur, brief and harsh in character arnl transmitted into the ''eS1'cls 
of the neck, is also discovered over the aortic region (double aortic). 
The presence of the murmur with the first sound is not diagnoi<tic of 
actual aortic stenosis. It is more often clue to a mere roughening of 
the semilunttr segments or of the intim:t of the aorta. In achaucct.l 
cases a soft systolic murmur is commonly heard at the apex; it is readily 
distinguished from the <lia~tolic murmur by its rhythm, and is occasioned 
in most instances by a relative mitral incompetency. till another mu;· 
mur, of rare occurrence, is rolling in character and generally prcsystol~c 
in time, and may be heard at the apex over a limited surface·area. 'L'h1s 
may be accounted for by the presence of excessive dilatation of the left 

1 A diJated aorta with thickened walls-a condition sometimes :u;sociated with aortic 
regurgitation-may also give rise to almormal dulness under the manubrium and to the 
left of the sternum. 
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ventricle, in consequence of which the mitra] leaflets must remain free 
in the blood·stream during the <liastole, and here they set up vertiginous 
movements that cause the presystolic (Flint) murmur. Duroziez dis
COYcred a. double murmur in the arteries (femoral), which is quite fre
quently present, and, in view of its duplex character, possesses con
siderable diagnostic import. 'l'raube has described another arterial 
phenomenon of interest-a systolic sound in the leg, somewhat resembling 
a heart-sound, but exceedingly short and sha.rp. It is probably due to 
sudden systolic distention of vessels that were previously empty. 

'11bc dia gnosis demands the presence of a diastol ic murmur. the 
signs of left Yentricular hypertrophy, the peculiar arterial pulsations, 
and the characteristic water-hammer or Corrigan pulse. 

The d ifferential diagnosis will be considered in connection with the 
description of those complaints with which aortic incompetenc,v is apt to 
be confounded. (See Aneurysm of the Arch, Hypertrophy, Dilatation 
of the Heart, etc.) 

AORTIC STENOSIS. 
D efinition .-A narrowing or stricture of the aortic orifice, due to 

thickening or adhesion of the valve-segments, and causing an obstruc
tion to the flow of blood into the aorta. 

Simple aortic stenosis may be met with, though it is a great rarity. 
It!li cle,·elopment is soon followed by more or less valvular incompetency, 
and hence these affections often coex ist. It may be secondary to aortic 
insufficiency, but only rarely, the conditions in the latter disease being 
unfavorable to the development of the former. 

Special Etiology.-Harely rheumatic endocarclitis, and still less 
frequent ly other forms of acute endocarditis, cause union of tlic scmi
lunar segments, with resulting stenosis. The most common immediate 
causal factor is a slow sclerosis of tlte aortic 'Mlve, followed by cal
careous deposits. 1'he more or less immobile, rigid valves obviously 
narrow the aortic orifice and oppose a barrier to the outflowing blood
curreut from the left ,·entriclc into the aorta. The aortic ring 1m1y 
be the i-eat of changes i;;;imilar to those just described, resulting in a. 
moderate grade of stenosis, though the leaflets tbemseh'eS remain intact. 
The lesions are most frequently to be regarded as a part of the general 
Jlrocess of arterial sclerosis, which is most marked in the region of the 
thoracic aorta; and sometimes, as Peter contends, they arc distinctly 
secondary to sclerotic changes at the root of the aorta. The coro
nary arterie~ may be the seat of c1ia11ges similar to those noted in aortic 
regurgitation. The condition is a lso rarely congenital. .iliales who 
ba."e reached advanced yea.rs are especially prone to aortic stenosis, for 
the reason tha.t atheromittous processes belong pcculia.rly to that sex 
and perio1l of life. 

Mechanical In:fluence of t he Lesion.-To propel the normal volume of 
blood through the constricted aortic orifice requires increased strength 
on the part of the left ventricle, and, as a. consequence, the latter hyper
trophies. This hypertrophy develops very slowly, and keeps pace with the 
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progress of the valvular lesions. The undue ventricular tension sometimes 
induces more or less sclerotic change in the mitral valves. Hypertrophy 
of the left ventricle eventually gi,·es way to extreme dilatation, and ali;O 
to relative mitral incompetency with its unfaYorable influence, first upon 
the pulmonary and, secondly, upon the general Yenous circulation. 

Symptoms.-'l1he symptoms date from the commencement of failure 
of compensation, often many years after the onset of the disease. Their 
first appearance will be found to fo llow some unusual muscular effort or 
the operation of some depressing influence, as the too free use of to· 
bacco or alcohol. They are <lue to disturbances of circuhttion arising 
from a gradual secondary dilatation of the left ventricle, which is now 
unable to propel the normal quantity of blood into the arterial tree. 
Hence anemia, especially of the brain and peripheral parts of the body, 
becomes pronounced, and is evidenced by such symptoms as syncope, 
dizziness, headache, and pallor. Since aortic incompetency usually 
manifests itself secondarily, the clinical features of both affections are 
sooner or later variously commingled. In cases in which mitra.I lesions 
develop they are overcome by compensatory enlargement of the right 
ventricle: the latter chamber may then become dilated secondarily, in 
which event tricuspid regurgitation and the symptoms of general venous 
engorgement appear. As in the case of aortic regurgitation, so in an 
aortic constriction, sliglit edema of the feet is common as a terminal 
symptom; marked dropsy, however, is uncommon. :From the fibrous 
deposits on the segments, as well as from any small clots behind the 
valves, emboli are apt to become dislodged by the forcible .bloocl·stream 
and be conveyed to the brain (cerebral embolism), to the spleen (splenic 
embolism), to the kidneys (renal embolism), or to other organs. 

Physical Signs.-Inspeetion.-The apcx·beat is gradually displaced 
downward and to the left, owing to left ventricular hypertrophy. It is, 
as a rule, slow, forceful, and heaving, but less frequently it may be lack· 
ing in strength. It may be enfeebled, diminished in area, or even 
absent, owing to associated emphysema. 

Palpation discloses the forcible and heaving impulsc·bcat, unless 
emphysema. be present, when the heart and its moYement may be con
cealed and the apex-beat become impalpable. A marked systolic thrill, 

Fm. 5I.-SphygmOb'1'Rm of aortiC' stenosis, from a man nged six ty years 

with the scat of greatest intensity in the aortic region, is quite gc~er· 
ally present. I have frequently felt this thrill in the apex region, 
though not so intensely a.s at the base. r11he pulse, in this disease, is 
small, regular, not compressible, and of normal or slightly lessened ~re· 
quency. '£he sphygmographic tracing shows slowness of the ascen<lmg 
curve and a gradual formation of the descending line (vide Fig. 51). 
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Pereussion.- Tbough there is developed in all cases hypertrophy of 
the left \·entricle, the area. of cardiac dulness is almost entirely depend
ent upon the degree of emphysema, if any be present. ln the absence 
of this condition the dulness is increased to the left and downward, and 
especially so when insufficiency of the valve supenenes. 

Auscultation.- A systolic murmur, harsh in quality, most audible at 
the aortic cartilage (the second right), and transmitted into the carotids, 
is present in typical aortic stenosis. When non-compensation is ad
vanced the murmur is neither so rough nor so loud, and quite late it 
ma.y be missing altogether. As aortic imcompetency is commonly 
associated, a regurgitaut or diastolic murmur is also heard, forming a. 
double or seesaw murmur, the stenotic bruit more or less completely 
masking the regurgitant. A soft, blowing apical murmur (with the 
systole) is not infrequent in the advanced stage or after relative insuf
ficiency of the mitra.J va.hes has appeared. The second sound is faint 
or inaudible on account of the diminished blood-tension in the aorta and 
the character of the valvular lesion . 

The diagnosis demands the concurrence of the following signs: a 
systolic thrill, most marked at the base ; a tense, small. somewhat slow 
p-ulse; indications of left Yentricul:ir hypertrophy (unless emphysema 
be present); a rough, loud, systolic murmu_r at the aortic cartilage and 
propagated into the vessels of tLe neck. 

Differential Diagnosis.- A calcareous plate lying on the inti ma of the 
aorta and a markedly roughened condition of the aortic segments arc 
conditions frequently mistaken for aortic stenosis, since they give rise 
to a murmur possef-lsing many of the characteristics of tlie one above 
described. 'Shcsc murmurs, howe,·er, are seldom musical, whi1e the 
murmur of aortic stenosis is often distinctly so; moreover, the second 
sound is decidedly accentuated, while in aortic stenosis it is faint or 
absent. In chronic Brigl1t's disease with arterial sclerosis and left 
wntricular hypertrophy a. murmur of maximum intensity may be flevcl
opecl at the ba~e; but here the urinary symptoms, together with inten
sification of the second sound, are sufficient to establish a positive dis
crimination. In aortic regur,ritation a systolic murmur frequently co
exists, but it cannot be rerkoncd as indicating actual stcnosis unless it 
has a. musical qualit.v and unless a systolic thrill can be felt on palpa
tion. I n cl1lorosi11 and other forms of anemia basic murmurs arc con
stant concomitants ; the anemic murmurs are soft and distant, and not 
harsh ; the intense thrill and hypertrophy are absent also. The venous 
hum may also be heard in the veins of the neck. 

MITRAL INCOMPETENCY. 
ptifral Regurgitation; Mitral his11jjiciency.) 

Definition.-Impcrfcct closure of the mitral valve due to rupture 
or contraction of the mitral leaflets. It is also caused by dilatation of 
the left ventricle and by a diseased condition of the chordro tendinere. 

P a thology.-'fbis is the most frequent form of organic disease of 
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the heart. 11homas G. Ashton,1 from clinical observation of 1012 cases 
of heart-affection, comprising all the different varieties, found that 54..t 
per cent. were instances of mitral regurgitation. 'l'he prctlomina.ting 
lesions arc of three kinds: (a) Acute or chronic cndocar<litis, leading to 
contraction and deformity, particularly curling, of tLe margins of the 
val,·e; (b) contra.ction (shortening) of the chordm tcn(line:c; and (r) 
rela.ti\'C insufficiency from excessive dilatation of the left ventricle (the 
segments being healthy). Adhesion of a. scgm.ent with the walls of 
the ventricle occurs rarely, but may result in mcompctency. 

Mechanica.1 Influence of the Lesion.-Tbc mitral leaflets normnl1y close, 
and prevent the reflux of the blood from the left ventri cle into the left 
auricle with each canliac systole. Hence incomplete closure of the 
mitral segments allows a. portion of the bloo<l to rctum into the left 
auricle during the systole. This regurgitant wave meets and offers an 
obstacle to the normal blood-current coming simultaneous.ly from the 
pulmonary veins into the left auricle. It is clear that \'Ortiginous rnorc
ments must result under these circumstances an<l gi\·e rise to a murmur. 

~i1 ~1i~0 rebAe v~1,~~~~~~~,n~:nut~e:n:~~~-i1lti~~ 1 (~e:~~·i~:i~<t~~~~1i.~1;1~ ~~e tl~~s\~~~ 
auricle, an<l thus in<luces compensatory h~·pcrtrophy of the left auricle, 
since its labor has been increased. During the next diastole the abnor
mally large contents of the auricle are passed under increased pres.:;ure 
into the left ventricle1 proJucing ornr-<listention (dilatation) of that 
chamber. This increased rnlume of blood in the ventricle is not all 
expelled into the aorta, but a portion of it returns into the left auricle. 
Thus the left ventricle, in consequence of its increased labor, becomes 
hypertrophied as well as dila.ted. Unller these circumstances the \'Olumc 
of blood that is poured into the aorta remaios about normal, and hcnec 
the arterial tension for a longer or shorter period is also normal. Roon 
the card io-pulmonary circulation becomes impeded. 'l'he blood that 
returns into the left auricle must, by reason of pressure, offer incrca'icd 
obstruction to the outflow of blood from the pulmonary veins, and tLe 
pressure in the latter must, in turn, be similarly increased. 'J1he cur· 
rent of the blood through the pulmonary capillarie~ and branches of the 
pulmonary artery is thus retarded, owing to exten~ion of the proce~s of 

~l:~r~:~~n~f i~ ~c~:1~~~':\~r~~~:~~i:~·d :~=e~°t1~~1 °!b~~~.,~:~~~,~~~~:e~lse a~~ 
the passage of the systolic wa\·e from the ris;rht ventricle to the distal 
end of the cardio-pulmonary arc; in consequence of this the right \·en
tricle becomes dilated and hypertrophied. The almormally increased 
tension in the pulmonary vessels is shown by the accentua.tCd pulmonic 
second sound. 'J1hus the right heart compensates the lc~ion in the left, 
thoufdl to supply an adequate amount of blood to the peripheral arteries 

~~~,;e~~ ~~1;!r~~1~m1~1~i~u:~~~~~t~;e i it: dt:~~~~e~~g~·i~r1e~·f a~)~1:r~~~0~~~{ ~f i~~ 
crease in the degree of incompetency or of failure of muscular powe:, 
the progress of the bloo<l from the right auricle to the right ventride is 
hindered. Increased pressure in the right auricle produces dilatation 
of its chamber, with subsequent general venous congestion as a natural 
backward effect (vide Tricuspi<l Regurgitation). It is now seen tba.t 

1 Jlledieal J.Yeu·s, Junc30, 189.J. 
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when the rjght heart fails a lessened amount of blood reaches the left 
Yentriclr, and- hence au abnormally small amount finds its wa.y into the 
aorta; this fact explains the presence of the low arterial tension late in 
the disease. Hypertrophy of the left ventricle in this diRease has also 
been attributed in part to the augmented tension in the general capillary 
vessels that is occasioned by the venous stasis. 

Special Etiology.-(a) Rlieumatic endocarditis is the most fre
<1u('nt cause, though uiitral regurgitation also results less frequently 
from acute cndocarditis due to other causes. (b) lt may be a part of a. 
9meral arteriv·.~alerotic process, this group of cases being caused, not 
rarely, by syphi lis and alcohol. (c) A diseased condition ~f" the colwnnce 
carnele 01" cftordC£ tendinPcc, if .it weakens their structures so as to allow 
the free edges of the segments to pass beyond the plane of the orifice, 
11roduces mitral insufficiency. (d) It may arise in the course of aortic 
t·alrular diseaJJe (a secondary mitral affection), and is then excited 
mainly by undue tensiou of the blood in the left ventricle. Herc the 
lesion .is of a mild grade. as a ru le. (e) It is frec1uently occasioned by 
enlargement of the left auriculo-venlricular ring, resulting from excessi,·e 
dilatation of the left ventricle, as in aortic incompetency, aortic stenosis, 
long-continued fevers. and the graver anemias(relative incompetency). {f) 
-Clcerative endocarditis, either by perforating or producing rupture of the 
valve-curtains or by destroying the chordre ten<linero, may bring about 
mitral incompetency. Among predisposing .factors age and sex are worthy 
of special mention, the incompetency occurring with greatest relative fre
quency in young adults (from twenty to thirty years of age, according to 
Ashton's figures), and somewhat more commonly in males than females. 

Symptoms.-.During Gompensation.- In healthy persons the com
pensatory forces keep pace with the va1rnlar lesions for an indefinite 
and usually Jengthy per iod, during which time there may be an entire 
absence of symptoms. When present they are dcpcn~ent upon dis
tu rbances of tlie cardio- pulmonary circulation tbata re occasioned by trivial 
causes, such as excitement, going up stairs, or other forms of acti,·e 
physical exertion . L'" nder these circumstances the force of the regurgi
tant current is increased (by the hypertrophied left ventricle), thus pro
ducing more or Jess pulmonary congestion that 1rnt)· proceed to edema 
of the lungs or hcmoptysis. The condition is ui-;ually a temporary one, 
and is attended by d,rspnea, palpitation of the he~n't. a short, harking 
rough, and expectoration of a frothy serum that may b(' blood-stained. 
'J1he relation existing between the i::.e,·erity of the <lyspnca and the 
degree of active physical exertion is posith·c and vital. Shortness of 
ln·eath may be the sole feature during a Jong period. 'J'he rational 
symptoms rarely wanant a suspicion of the existence of mitral disease 
until compensation has failed, but the patient's appearance often indicates 
heart-disease. The face is pale and the fl'atures peaked, the eyes, lips, 
and ears are dusky, and the minute vessels of the checks arc prominent. 
Clubbing of the finger-nai ls is observed most frequently in the young. 

After Failw·e r~f' l'ompensation.-Fai lurc of compensation implies 
fai lure of the right ventricle to force the normal quantity of blood 
through the ]cft heart, with accompanying congestion of the lungs, 

':~f1:'~e~t ~Le ~~~~~~\0:~~~1~J pt1~:c!~1~tct~~'~a1~t~~~~ p;:~:1~h~~.~~\n~~fvci~s~ 
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the viscera, mucous membranes, and extremities until it is universal. 
The pulmonic symptoms above detailed arc now more marked, particu
larly the dyspnea (which may be constant), cough (with expectoration 
of alveolar epithelium containing brown pigment-granules), and cardiac 
palpitation with arrhythmia. Pain is rare unless stenosis coexists. 
General venous engorgement manifests itself by an enlargement of tbe 
liver and of the spleen, in the features of gastro-intestinal cafarrb, in 
hemorrhoids, in marked cyanosis of the surface, and in the passage of 
a scanty albuminous urine containing tube-casts and blood-corpuscles. 
Dropsy follows, beginning in the feet and progressing upward, until 
finally the trunk and the serous sacs arc in\·olvcd. By stimu lation tbe 
heart may be reinforced, and all of the unfarnrable sy~nptoms disappear 
in consequence, but this is not for long, as a rule. I h:tvc at presPnt 
under observation a case in which not less than half a dozen instances 
of broken compensation have occurred at intervals of six to eight 
months, all of which ha\'C been successfully overcome. 1 All finally 
prove fatal , and there comes a time when compensation cannot be re
stored and the cud is reached by an uninterrupted downward course. 

Physical Signs .-Inspection.-'fhe precordia is prominent, particu
larly in children, and the area. of the apex-beat is enlarged, later becom
ing diffuse and wa.vy. It is carried to the left and downwa.rd, corre
sponding with the degree of hypertrophy of the left ventricle. A pul
sating epigastrium is in frequent association, particularly after dilata
tion of the right ventricle appears. With the failure of the right heart 
also come wavy pulsations in the cervical veins, and occasionally a mild 
grade of jaundice. 

Palpation sometimes discovers a thrill at the seat of the apex-beat, 
that is synchronous witb the first sound. The impulse during the stage 
of full compensation is forceful and heaving, but with the beginning of 
failure of compensation it grows feeble and irregular, and late in the 
affection is excessively weak and arrhythmic. The pulse bears a defi
nite relation to the apical impulse. Thus it is regular and full dur
ing the compensatory period (though at times the tension is slightly 
lowered), but becomes small, easily compressible, and exceedingly irreg
uhu during the period of broken compensation . The latter pulse
characteristics become especially pronounced near the close. 

P ercussion.-Thc dull area is increased to the left, extending fre
quently to the anterior axillary line; and also to the right, frequen.tly 
from ! to 1 inch (1.2-2.5 cm.) beyond the right sternal margin. D1_l•' 
tation of both ventricles exerts a widening influence; hence cardiac 
dulness is increased more laterally than vertically. 

Auscultation reveals a systolic murmur, which exhibits its grcate~t 
intensity at the apex (see Fig. 52). Unquestionably, this murmur is 
also conducted, though rarel.v, to the tricuspid and pulmonary valves. 
Balthazar Foster first called attention to the fact that the murmur 
of mitral regurgitation may be loudest at the base of the heart _and 
at times audible only in that situation-an occurrence that has srnce 
been confirme<l by a number of authorities. It is sometimes audible 
in the recumbent posture and inaudible in the erect. From the apex 

dete:!:~'~h~ ~~:r;~:~~ ~f~}i~~~"~f ~~~1;~~~i~~nt complain~ of various sortSi often 
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it is transmitted to the left as far as the angle of the scapula, with 
progressively diminishing clearness. It has a blowing quality, and fre
c.i.uently ends in a musical tone. Over the third le.ft costal cartilage, 
an<l frequently at the apex, there is beard the accentuated pulmonic 
second sound, due to the increased tension in the pulmonary vessels that 
is engendered by the hypertrophy of the right ventricle. ComM1ud 
mw·nntrs may be heard, and not infretiuently a rough, rolling, or rum
bling presystolic murmur is detected. A frequent late occurrence is the 
secondary dilatation of the right ventricle, causing rnlative tricuspiU 
insufficiency with its characteristic soft, low-pitched, systolic murmur, 
heard best at the ensiform cartilage. A spurious diastolic murmur ma.y 

be noted. though rarely, when the sounds are timed with the pulse. 
This is due to the foct that occasional systoles are too weak to cause 
a radial pulse. 

Diagnosis.-In the presence of the following group of features the 
diagnosis is set at rest: A marked broadening of' the area of cardiac 
dulness; a systolic, apical murmur that is conveyed to the left axilla 
and may be heard even at the back; and a decided accentuation of the 
pulmonary sound. Obviously, the latter sound becomes feeble after 
dilatation of the right ventricle has occurred. A systolic thrill is 
of the highest diagnostic importance, but is unfortunately absent in 
perhaps a. majority of the cases. Free regurgitation through the mitral 
orifice may be safely inferred when the fol1owing signs are concurrent: 

39 
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(tt) An absence of the sound of mitral-rnlve tension, a murmur replacin" 
the first sound; (b) accentuation of the pulmonic second sound; (<~ 
an enlarged area of the left cavity; (d) an enlarged area of the right 
cavity (Sansom). 

Differential Diagnosis.-'l1here are two organic le!o;ions of the heart 
that arc sometimes mistaken for mitral incompetency, since both arc ac
companied by a systolic murmur-t?e. one aortic stenosis, and the other 
it'ieuspi<l 1·egw·gitation. How to d1st111guish mitral from tricuspid in
competency is a question that will receive due attention when the latter 
disease is considered. Aortic stenosis generates a systoli c murmur, but 
it is loudest over the base, ancl is transmitted through the great vessels 
of the neck; while the mitral systolic is most intense o\·er the apex a111l 
is transmitted far to the left. In mitrn.l incompetency the pulmonary 
second sound is accentuated; in aortic stenosis it is not. In mitral in
competency both ventricles are enlarged, as shown by percussion and 
other signs; in aortic stenosis the left is chiefly enlarged during almost 
the entire course. In mitral incompetency a thrill, most marked over 
the apex-beat, may be felt; in aortic stenosis a thril1, rough and having 
its chief seat at the base, is common. Other minor points of distinction 
are furnished by the peculiarities of the pulse, the age of the patient, 
and other etiologic factors. 

Functional and otlter lwrmless niurmurs are often confounded with 
mitral insufficiency. The considerations on which the greatest depend
ence is to be placed in the differentiation are to be found in the sub
joined table: 

l\:IJTRAJ, JxCOlll'ETENC\'. FUNCTIOXAL AND Jl ARlll.ESS l\IURlilt:'RS. 

History. 
Previous history of rheumatism or other llisto1·y of causal factors of one or oth('r 

disease cau::ially related. form of anemia, or of Graves' disease. 
Frequently there is definite knowledge of No such association. 

rheumatiism and oq~i\nic heartr<lisease, 
in combination in the same indiddual. 

PhysicalSiyns. 

/11.~~~~~o~:~l:~~it~~;-fn 1:.~~,;8e~~\~~t.; later 

p~~~~:to;~iL1~i:w:a~i 1Pl~~~~~n~~:: ~%:~: 
what lowered and not prolonged. Im
pulse displaced . 

Perc11ssioii.-E\·idence of dilatation of 
both ventricles. 

.A11.<:c11ltation.-A systolic apex-murmur 
(oftenmusicnl)1 w1thcharacteristicarea 
of transm ission. 

Pallor of skin and mucous surfa<'es com· 
mon. 

Fi~f{~:1 ~~~~~~tr,! i~h.thl~uil~~~~~S:io;~~! 
longed and art<'rial prel-~u.re increased 
generally. Impulse not<l1!-plaeed .. 

Di!~;;~~0~n~-t;f f1~~ ~~~;~~!~~~ 1~~v?~;rri:~ 
to dulness al}()\'e or to the right of the 

i~f ~~~~~~:~§: 
1,o differentiate the murmur of reln.tirn mitral incompetency is diffi

cult, though in many instances it can be accomplished with reasonable 
certa.inty. It rests upon two points: (a) the character of the murmur, 
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which is, as a rule, softer and less intense than that due to valvular 
lesions; and (b) the antecedent history of the patient. Thus, rclatirn 
insufficiency of the ruitral segments probably exists in patients in the 
middle period of life. and particularly in those in whoru the pre\'ious 
history furui:;;hcs such etiologic factors as renal disease, syphilis, or 
aleoholism; or in persons who exhibit ar tcrio-sclerosis or organic clis
ea~c of the aortic vah·e and an apex-s~~stolic murmur. On the other 
hand, if the signs of rnitra l regurgitation occur in a younger subject 
or in one who has been afflicted with acute or subacutc rheumatism, 
it is highly probable that the mitral-valve segments are the scat of 
chronic cndoCtl rditis of rheunmtic origin . Again, if present in ch ronic 
renal disease, witl.i concurrent symptoms of high arteria l tension and of 
left ventricular hypertrophy-accentuation of the aortic second sound, a 
mit ral ssstolic murmur-it is to be regarded as being due to relative in
sufficiency. I belic,·c that a. rare sequel of mitral incompetency is mitral 
stcnosis, owing to the contraction of the auriculO·Ycntr icular orifice, 
with, in some instances, progressi,·e cohesion of the free edges of the 
leaflets from the base upward. 

MITRAL STENOSIS. 

D e finition.-Constriction of the left auriculo-ventricular orifice, 
due either to a thickening or adhesion of the segments. With few 
exceptions adhesions of the free borders of the vah-c or of the chordte 
tcncline::e obtain. 

Special P athology a nd Etiology.-It is to be recollected that 
the constriction may be almost inappreciable, and yet that an uneven, 
roughened surface be presented, producing a murmur as the blood-stream 
enters the ventr icle; on the other hand, a high degree of constriction 
may be encountered. Thus, in the funnel-slwped form of mitral stenosis 
the aperture may be so small as scarcely to admit the passage of a goose
quill. When moderate in degree the tip of the index finger is admissi
ble; in the button-hole form the slit may be so narrow as not to allow an 
object larger than a $hirt-button to paSs through it. rl1he funnel ntri
ety is common in children. and, in occasional instances, is possibly a. 
congenital condition, while the button-hole variety is comparati,·ely rare 
in childhood. In adults, however, the funnel-shaped constriction is rare, 
while the buttou-l10lc rnh·e is quite common ; in 62 p011tmortem exam
inations only 3 showed funnel-form contraction (Hayden and Fagge). 
Mitra! stenosis is, as a rule, dependent upon a mild or limited cnclocar
ditis that is usually of rheumatic origin. It is more common in young 
adults and in children after the fifth year than in older persons, and it 
is more frequent in females than in m~ales1 for the reason that the affec
tions that arc causally rel::tted to endocarditis occur more frequently 
in the former sex (rheumatism, chorea, chlorosis). ~'he endocarclitis of 
mca!'les and scarl atina. may also lead to narrowing of the mitral orifice, 
and I quite ngrcc with Osler in the belief that whooping-cough, owing 
to the great strain that it imposes upon the heart-valves, may be account-
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able for certain cases. In adults arterio-sclcrosis and chronic nephritis 
may induce fibroi<l changes in the mitral leaflets, with resulting stenosis. 

Mechanical Influence of the Lesion.-On account of the obstruction 
of the blood-stream at the mitral orifice during diastole, the task of the 
left auricle becomes greater than normal, and in consc(lucnce of tLis its 
walls hypertrophy. 'l'hcy may be found to be one-fourth or C\'Cll ouc
half inch (1.2 cm.) in thickness, the normal thickness being only tl11·ec
twentieths of an inch (3.7 mm.). Under these circumstances dilatation 
of' the auricle comes on early, and in the later stages it may be extreme, 
the walls now becoming much thinner than in the normal heart. For a 
varying period of time the increased power of the hen.rt due to hyper
trophy of the left auricle and that due to an increased resistance to the 
circulation that is the result of the mitral lesion are exactly balanced. 
At a comparatively early period, however, the auricle c:tn no longer main
tain this.equilibrium; and then, owing to l't!tardation of' the current from 
the Pulmonary \•eins to the auricle, the vascular tension in the lungs an<l 
right ventricle is increased. The right ventricle, in seeking to overcome 
the obstruction, becomes greatly hypertrophied an<l dilated, and late in 
the disease tricuspi<l incompetency supervenes with its usual sel1uenccs. 
The hypertrophy of the latter chamber counterbalances the lesion during 
the grnater part of the pniocl of compensation. For a brief time the 
left ventricle exhibits no abnormal proportions. La.tC;r an<l at autop!'ics 
its cavity is found small er and its walls thinner than the normal, these 
conditions being clue to its abnormally light la.bar. l'he apex of the 
heart is_ formed a.lmost exclusively by the greatly enlarged right ven
tricle. If the left ventricle be hypertrophie<l, it is owing to the existence 
of associated mitral incompetency. 

Symptoms.-'l1he subjective symptoms arc scanty and of slight 
va.Iuc in forming the <liagnosis. During the pcrio<l of full compemmtion 
there may be a.n entire absence of symptoms except on going up stairs 
or on attempting some unmrnal muscular effort, when clyspnca. appear~. 
The Yegctations previously described are sometimes quite friable, an<l 
when so, may be swept from the rnlves into the ci rculation and give rise 
to the phenomena of cerebra.I embolism (aphasia. and hemiplcgia). The 
same conditions may arise, and in the same way, from recurring en<lo
carclitis, to which such patients are specially liable. The patient !n 
well-marked cases presents an anemic appearance: a stitch-like pain m 
the apex-region is frequently present, and active exertion, by onrtax
ing the left auricle, induces cardiac palpitation and dyspnea . 

.After failure ~f compensation the symptoms referable to the pulmo
nary system are 3.lmost identical with those manifested in mitral incom
petency. Owing to the pulmonary engorgement the dyspnca is constant, 
and is increased b,V over-exertion. After se\·ere or prolonged physical ex
ercise congestion 1 followed by edema. of the lungs, rna.y supervene, at~cn<le<l 
by a copious blood-stainecl1 serous expectoration. True hemoptys1s may 
arise from time to time. The increased tension in the pulmonary vessels 
being practically constant, sclerosis, followed by :itheromatous degenera
tion of their walls, is a frequent occurrence, and may accidentally result 
in pulmonary apoplexy. Intercurrent febrile attacks (due usually to re
curring endocarditis) are common, particularly in the later stages, and 
are attended with marked aggravation of the circulatory disturbances. 
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Among other things, mitral stenosis differs from mitral incompetency 
in that general anasarca is rare, though enlargement of the liver and 
other evidences of portal congestion (including ascitcs) arc not wanting. 

Ph..ysical Signs.-Inspeation.-The apex-beat is not dispbcccl un
less there be excessive enlargement of the right ventricle or associated 
hypertrophy of the left. There is usually present a vis ible pulsation in 
the second left intercostal space, and sometimes in the third and fourth 
intcrspaces1 occasioned by increased tension in the pulmonary artery; 
;111d there is also a. diffuse impulse along the right border of the sternum. 
Epigastric pulsation is common. A prominence having its sent O\'Cr the 
fifth ancl sixth left costal cartilages and the lower half of the sternum is 
observed, particularly in ch ildren. After failure of compensation the 
impulse is feeble and undulates, with engorgement and pulsrition of the 
jugular veins. 

Palpation discovers a presystolic thrill in a great proportion of 
cases. In certain instances active physical exertion may render this 
appreciable, or when in the recumbent posture on the left side the ele
vation of the arms may accomplish the same result. It is, howeYer, 
absent in rare instances before failure of compensation occurs, and more 
frequently by far after the latter e''ent. This fremitus is best felt over 
the third and fourth (less frequently the fifth) intcrspaces, just within 
the nipple, and during expiration. It commences after the second s.ound 
(during the <liastole) as a purring fremitus, increasing steadily in rnlume 
and intensity, and terminates abruptly with the severe shock of the new 
impulse. 'l1he fremitus is patbognomonic, and may be relied upon in 
the absence of the murmur. The heart's impulse is most forcible over 
the lower portion of the sternum and along the right borcler, being due 
to the enlarged right ventricle; in a smaller proportion of cases, in the 

---... ..rv-v---_, ,,,.....,.. - • -.t~------ ...._,-"'--1' ..;--..-"~ ...,~ _,__,.. 

A 

fourth ancl fifth interspaces to the left of the sternum. The rad in I pulse 
is ~mall, compre;:;siblc, and markedly irregular as the propulsive power 
of the right ventricle diminishes. The sphygmographic tracing is not· 
ably irregular (vide Fig. 53). 

Percussion shows an extension of beart-dulness to the right, fro· 
qucntly 5 centimeterR (2 incl1es) beyond the sternal margin, as a result 
of hypertrophy of the right n~ntricle, and upward as high as the sec· 
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ond rib on either side of the sternum. Increase in the cardiac dulness 
to the left also occurs not infre<1uently, and is attributable to exccs:-;ive 
enlargement of the right ventricle, though more often of the left ' 'CD· 
tricle in consequence of associated mitral insufficiency. 

A1t.seultation reveals a. rough, presystolic murmur, which may be 
characterized as churning or rolling, acquiring increas~d inten~ity 
toward its termination. Its point of greatest pronunciation 1s just ahor(' 
and about one inch within the normal apex-beat. '!'be a.rea of tnrns
mission is gC'ncrally quite limited, not exceeding a couple of inches in 
any direction. Griffith, however, has shown tha.t the murmur is not 
seldom widely transmitted. This murmur sometimes exhibits at.vpical 
chamcters: it may be brief and low-toncd 1 and may be audible on one 
occasion and then clisa,ppcar for a considerable period. After the right 
\'Cntriclc becomes weak the murmur mav lose its cha.ractcri~tic sutltlcn 
termination, or may entirely absent it'self either temporarily or per
manently. In most cases the clear, accentuated first sound is rctaine<l, 
even though the murmur disappears. IrnprO\'ement in the muscular 
power of the heart as the result of judicious treatment may cause the 
murmur to reappear, an<l I have seen such an occurrence in a case as:so-

~)il~t~~~sc:i~~ ili:1~~~si:,0~~fhet:;crs ~~ t:i~a1f,~\\~~~1~)t~~a.t ~;0~h~a!irncF~~ 
rLythm of the mtirmur, a.nd in his examination tLc observ(•r must there
fore palpate the heart, and not the racli:1l pulse, while practising aus
cultation. rl'he finger as well as the ear will thus become sensible of 
the systolic shock which replaces the car<liac impulse1 and it will be 
noted that the murmur terminates at the same moment. In cases in 
which the impulse cannot be felt the finger should be placed over one or 
other carotid, since here the pulse is practically synchronous with the 
;;ystolc of the ventricle. In the vast majority of the cases the mm·.mur 
occupies only the latter ha.If of the diastole. though occasionally 1t is 
sustained throughout the whole of the long pause. Owing to the pres
ence of right ventricular hypertrophy the pulmonic second sound is 
greatly accentu:ttcd, being distinctly audible at the apex, while the 
aortic second sound is often absent or only feebly marke<l. Redupli
cation of the second sound is not rare, and is quite characteristic when 
it occurs. 

,.)'econdar!J . Jiurmurs.-As prHiously pointc1l out, the murmu: o.f 
mitral stenosis may succeed that of mitral incompetency, but this ~:; 
comparatively rare. Neither does the mitral stcnosis follow aortic 
valvular diseusc, save in the rarest instances, and in the vast majority 
of instances it is a primary affection. Secondary murmurs are not u~
common, howeYer. Among these the bruit of milral incompelcney 1s 
relatively frequent. After compensation is ruptured the murmur of 
tricuspicl insufficiency usually becomes audible at the lower end of t~e 
sternum, and persists until the en<l. At this period the presystohc 
murmur undergoes certain modifications, as already in<lica.tcd. 

D iagnosis.-'l1he distinctive features of mitra1 stenosis are--(1) A 
presystolic thrill at the apex. (2) An increase in the precor<lial dul
ness upward and to the right. (3) A murmur which (a) hos its seat 
above, yet near, the normal apex-beat; (b) is usually localizc<l; (c) is 
presystolic in time, terminating abruptly with the systolic shock (sharp 
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impulse); and (d) is "'churning " in character. (4) A marked accen
tuation of the pulmonic second sound. 

Differential Diagnosis.-When the murmur of mitral stenosis is very 
brief, it is difficult to eliminate a mere roughening. In the ln.ttcr con
dition, howc\•e1-, there is no increase in intensity of th e murmurs on ex
ertion or when the arms are uplifted, and there is no right ventricular 
h_vpertrophy. From simple mitral steuosis the lesion of mitral inrom
p1•frncy is easily distinguished by its systolic rhythm, greater area of 
transmission, and by the soft, more flowing character of its murmur. 
A combirnttion of the two lesions, however, is a more frequent occur
rence than that of pure mitral stenosis; and under such circumstances 
it is with great difliculty that the two murmurs are separated. 'l'hc 
presence of the systolic murmur is clistinguisha.blc by its synchronism 
with the impulse or carotid pulse, and by its area of transmission to the 
left as far as the axilla. If now the stethoscope be applied just above 
and to the right of the normal apex, a limited superficial area will be 
found where a. presysto1ic murmur is distinctly heard. Points can also 
usu~lly be found where one continuous bruit, covering a portion of the 
period of diastole and of systole, is audible. The presystolic murmur 
is sometimes, and especially after failure of compensation, entirely 
1·eiled by the systolic. 

In aortic regurgitation the presence of a presystolic thrill and mur
mur has rarely been recorded, and Fisher, Phear, and others have called 
attention to their presence in adhesive pericarclitis as well as in simple 
dilatation. When, as is usual, a purely diastolic murmur is aJso present 
in the aortic area, together with strong correlative evidence of aortic 
regurgitation, the diagnosis of mitral stenosis must be made with ex
treme caution. 

TRICUSPID INCOMPETENCY. 
('Pricuspid Regurgitation.) 

Definition.-An imperfect closure of the tricuspid valve, due either 
to a. dilatation of the right ventricle that is secondary to mitra1 or lung
disense, or, less frequently, to an inflammatory shortening of the valves. 

P at hol ogy a nd Etiology.-As a primary disease tricuspid in
competency is rare. It, however, is not uncommonly due to chronic 
organic changes, though originating in fetal enclocarditis. After birth 
this variety is most common during childhood, and the frc<1ucncy of 
occurrence is in irwcrse ratio to the age. At any period of life, how
ever, chronic affections of the lungs or organic di sease of the left side 
of the heart may, by augmenting the tension in the right ventricle, pro
duce chronic interstitial changes in the tricuspid segments .. 'These l.at
ter1 however, arc usually of mi ld grade. I have observed ID autopsiecl 
cases of ch ronic bronch itis associated with emphysema1 and in pulmonary 
tuberculosis, that the chief reason why extensi\'C lesions of these valves 
are seen so rarely is to be found in the fact that dilotation of the right 
ventricle is soon followed by relative insufficiency, and thus the strain 
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is in great part removed from the valves tbemseh•es. And yet, a.ccorrl
ing to the statistical studies of Byron Bramwell, the tricuspid valre is 
implicated in 50 per cent. of all cases of acute endocarditis, notwith
standing the rarity of sclerosis of these segments. Ile suggests that 
the acute form frequently results in cure because of the relatively 
diminished right intraventricular tension. In rare instances one of 
tLc leaflets bas been ruptured by straining. 'l1hc relative tricuspid in
sufficiency, produced in a manner analogous to mitral insufficiency, is an 
exceedingly common secondary condition in affections of the lungs aucl 
heart that cause hypertrophy and dilatation of the right ventricle (mitral 
incompetency and stenosis, emphysema, sclerosis of the lung). 

Secondary Alterations.-In tricuspid leakage every systole of the 
right ventricle is accompanied by a reflux of venous blood through the 
imperfectly closed tricuspid orifice into the nuriclc, and thence into the 
veins. This causes venous stasis and gives rise to visible pulsation, and 
in this manner the engorged pulmonary circulation is relieved to some 
extent. A necessary unfavorable consequence, however, on account of 
the reflux current from the right ventricle, is the lessened blood.supply 
to the pulmonary arteries, even though the latter are found to be en· 
gorged. '!'be already hypertrophied and dilated right heart now under
goes further enlargement in the same manner as in the hypertrophy of 
the left ventricle following mitral incompetency, though not to the same 
extent. In mitra.l incompetency the right ventricle compensates the 
mitral lesion after failure of the left auricle, but there can be no such 
effective compensatory reinforcement after failure of the right auricle in 
tricuspicl incompetency, since the right heart is not reanimated by a. 
follow as is the left. 'J'hc blood·strea.m flow ing into the right ventricle 
during the period of diastole, however, is abnormally large, owing to 
moderately increased tension. When the right ventricle fails to main· 
tain the pulmonary circulation, progressive dilatation of its chamber 
occurs, with a proportionate thinning of its walls until its dimensions 
arc enol'mous. 

Symptoms.-In most instances the indications of the primary or 
causal affection must be noted, though these arc often more or less 
screened by the more characteristic features of the disease under con· 
sidera.tion. ~L1he symptoms of tricuspid incompetency point to passive 
congestion of the lungs and engorgement of the sy!=itemie veins, and 
they haYe been described in connection with mitral lesions. Oardiac 
dropsy is common, though present in by no means all cases. Frederick 
Taylor 1 contends th:tt aseites is absent frequently, because the Ii\·er acts 
as a divcrticulum to accommodate the excess of venous blood. 

Physical Signs.-Inspection.-Y enous pulsation, caused by the back· 
ward blood-wave from the right ventricle at each systole, is a path· 
ognomonic sign. It is confined to the lower portion of the jugular 
veins so long as the valve that lies above the jugularis remains close~, 
but soon this yields, and then the veins seem to pulsate through their 
entire course with each cardiac systole. '..t1his is best seen when the 
patient is in the semi·recumbent posture, and is more marked in the 
right than in the left side. '!'he subclavian and axillary veins may also 
be seen to pulsnte, but rarely. The veins appear to be eYerywhere en· 

1 La11cet1 Xov.22,1890,p.1126. 
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gorged, producing a cyanosis that is more noticeable if the breath be 
held when in full respiration. Tricuspid incompetency may be shown 
by pressing on the vein with the finger rather firmly, commencing just 
above the clavicle and passing upward, thus emptying it of blood. If, 
now. the right ventricle be capable of producing a return wave suffi
ciently powerful to oYercome the valve in the external jugular, pulsation 
is se~n to take place-also from below-in the vessel slowly and in
creasmgly until the vein, as far as the point compressed, becomes filled. 
The vein fills "by jets synchronous with the heart-beat" (Sansom). 
Again, an impulse may be communicated to the jugulars from tJle 
underlying carotid artery; if this be the true explanation in any given 
case, the light pressure upon the vein below does not arrest the pulsa
tion ab0Ye1 as is the case in tricuspid incompetency. Not rarely there is 
noticeable a feeble presystolic venous pulse, due to the weaker contrac
tion of the right auricle as compared with that of the right ventricle 
(anadicln·otic venous pulse). The area and seat of the apex-beat vary 
with the nature of the positive affection: in mitral incompetency, for 
example, the beat is displaced to the left and downward, while in un
complicated mitral stcnosis no appreciable displacement occurs. To the 
right of the sternum an unclulatory pulsation is seen, due to contraction 
of the right auricle and ventricle, but this is not characteristic, since it 
may take place in simple mitral stenosis without tricuspid regurgitation. 
Epigastric pulsation is a.lmost invariably obsencd. 

Palpation detects the heaving impulse of the right ventricle in the 
upper epigastric region. Rhythmic expansile pulsation of the veins 
of the liver is quite characteristic and is usually detectable. r11

0 obtain 
this sign the patient should lie on the back with the arms raised, and 
the examiner should place the palm of his left hand over the right mid
axillary region, and that of the right hand over the upper abdomi
nal region. Ile will thus be enabled to feel an expansile pulsation of 
the liver synchronously with the ventricular systole. This is to be 
carefully distinguished from mere systolic depression of the organ due 
to the impulse of an enlarged right ventricle, transmitted through the 
diaphragm and left lobe of the liver to the epigastrium. 

Popolf and others have also noted an inequality in the radial pulses 
in tricuspid regurgitation. 'This is probably due to the pressure of the 
enlarged auricle. 

Percussion.-The extent and form of precordial dulness are variable 
according to the nature of the causal disease, but a. dulness extending 
far beyond the right edge of the sternum is especially indicative of this 
lesion. 
. Auseultation.-A systolic murmur having its scat of greatest inten

sity at the base of the ensiform cartilage (vide Fig. 54) is almost con
stantly audible. It is clearly conveyed to the left one inch beyond the 
lower sternal margin, and to the right and upward for an equal dis
tance beyond the limit of cardiac dulness. It is soft in character, short, 
and low-toned. Additional murmurs, due to primary lesions, are often 
heard, and usually at other orifices. The pulmonic second sound is 
accentuated. 

Diagnosis.-! believe that the most valuable symptom for diag
nosis is the venous pulse, whether observed clearly in tho neck or de-
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termincd positively by bimanual palpation of the liver, as before 
described. Either of these signs alone suffices. TLc murmur is gen
erally audible, and when so is a most valuable aid to the diagno~i~. 
The differential diagnosis between mitral and tricuspicl regurgitation ifJ 
easy when either exists alone, if it be remembered that the !o:ieat of 
greatest prouunciat10n, the area of transmii;sion, and the character of 
the respective murmurs are widely different. But it is sometimes ex-

tremely difficult to discern positively a faint tricuspicl murmur when it 
develops secondari ly to the more pronounced murmur of mitral incom
petency. If a. careful observation of the murmur fails to establish the 
lli:tgnosis of tricuspid insufficiency. as sometimes is the case. ab~olute 
reliance should, in my opinion, be placed upon the venous puhse when 
present, and the absence of the latter sign should exclude this disease. 

TRICUSPID STENOSIS. 
Turn is a rare condition, occurring as a congenital and an acquir~d 

disease with about equal frequency. As a prima.ry, independent ~1s
easc tricuspi<l stenosis is very rare, being usually seen in associa.t1on 
with organic disease of the left side of the heart. Th e lesions of m1tral 
and tricuspid stenosis are observed to be combined most frequently, 
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'' hi1e those of tricuspj<l stcnosis and aortic insufficiency coexist less 
fre11ucntly. 'f he morbid cLanges are practically identical with those of 
mitral stcnosis, the right auricle becoming dil:ttcd, and th is being fol
lowed by genera} YCUOUS stasis. rfhe effect Of tricuspid stenosis upon 
the right ventricle is the nme as that of mitrnl stcnosis upon the lc:ft 
\'CDtricle. The right ventricle, however, is usually hypertrophied, 
owing to the obstruction in the pulmonary circulation that results from 
the combined valrn1ar deficiencies. 

Specia.l Etiology.-Thc fact that rnitral and tricuspid stenosis fre
quently have a common cause, acting concurrently, can scarc('ly be 
doubted in view of their frequent association and pathologic identity. 
ll cncc the statement thn.t rheumatic antecedents are furnished bv the 
history in from 30 to -10 per cent. of the cases of tricuspid stenosis ~need 
excite no surprise. As in mitral stenosis, so in tricuspicl, sex is a po
tent factor, the statistics of Bedford. Fenwick, and of Leudet ("hi ch 
embrace a total of 160 cases) showing a ratio of 5 to 1 in favor of the 
female sex. 

Symptoms.-The symptoms are those of the combined affections. 
Physical Signs.- Inspection sometimes reveals a feeble venous pul8e 

in t~1c jugulars, due to r ight auricu lar systole, a~d hence prcsystoli c 
in tune. Palpation may detect a presystolic tl1r11l over the body of 
the right ventricle. Percussion may enable the ob~crver to indicate 
the enlarged right auricle. Auscultation gives usually an audible pre
s~·stolic rolling murmur, which is best heard over the lower sternum and 
along its right border. The above physical signs are to be relied upon 
in 1.0lf'ombined cases, which arc exceedingly rare. On the contrary, it 
is difficult in the extreme to differentiate the signs of tricuspid stenosis 
from those of the lesions with which it is almost uniformly associated
''iz. mitrnl stenosis and aortic insufficiency. Il ence a positive diagnosis 
of tricuspid stenosis is impossible Sa\'e in the rarest cases. 

PULMONARY INCOMPETENCY. 
(Pulmonary Regurgitation.) 

T111s is an exceedingly rare complaint that results from acute (urn.
lign:rnt) or chronic endocarditis after birth; it is also rarely clue to a 
congenital malformation. In the latter form union of two of the seg
ments is often observed ; in the former, the usual sclerotic processes, 
with the occasional aclhe:.:.ion of one or more segments with the pulmo
nary artery wall, may be noted. The effect of the lesion is to cause 
hypertrophy and dilatation of the right ventricle. 'I'he physical s~qns 
furnish no diagnostic characteristics. There is developed a diastolic 
murmur which is most audible in the second pulmonary interspace, and 
is transmitted to the lower sternal region. 'l 'his is indistinguishable 
from the murmur of aor tic regurgitation. The water-hammer pulse 
and marked hypertrophied dilatation of the left ventricle are present in 
the latter complaint, however, and are absent in pu lmonary regurgita
tion. In pulmonary insufficiency, on the other hand, hypertrophy and 
dilatation of the right ventriclP ensue. 
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PULMONARY STENOSIS. 

A QUITE frequent form of congenital malformation of the heart is 
the narrowing of the pulmonary orifice. In the rarest ca~es it is of 
post-natal date, and may result in induration, contraction, and fusion of 
the segments. In one of Osler's cases the orifice '"was only two milli
meters in diameter, with vegetations of acute endocarditis on the seg
ments." Even in cases occurring in after-life it is to be borne in min<l 
that the etiologic factors are in a ll probabil ity chiefly operative during 
fetal existence. I saw one case in ·which the pulmonary artery near 
the valve was contracted to one-half its normal caliber. l\lyocarditis 
with resulting contraction of the conus arteriosus may cause puhno
nary stenosis, and some of the cases that originate dur ing adolescence 
and later in life are due to atheromatous change, while others possibly 
a.re the result of chronic endocarditis or direct violence. Ulcerative 
endocarditis is occasionally responsible for the condition. 'fhe lesion is 
compensated by an hypertrophy of the right ventricle, following "hich 
dilatation and tricuspid incompetency may appear. 

Symptom s .-Cyanosis and distention of the systemic veins are 
observed. 

Physical Signs.- A systolic thrill may be felt at times over the base. 
There is considerable enlargement of the right ventricle, as elicited by 
percussion and palpation, and a systolic murmur of greatest distinct
ness is audible, as a ru le, in the second left intercostal space near the 
sternum or at the junction of the third left costal cartilage with the 
sternum. It is harsh, supcr6cial, and transmitted a short distance up
ward and to the left. Occasionally this murmur is heard best at the 
aortic valve, but it is Jlever com'eyed to the vessels of the neck, and 
hence is easily distinguished from the aortic systoli c murmur . Its harsh 
character and loudness would serve to obviate confusion so far as func
tionn.1 or a,nemic murmurs are concerned. T he pulmonic second sound 
is weak, and, not rarely, there is a diastoli c murmur of the same cha
racter, in<licating pulmonary regurgitation. Sansom holds that disease 
of the pulmontLry artery (contrary to other forms of organic heart-dis
ease) predisposes markedly to pulmonary tuberculosis. I have at pres
ent under my care a tuberculous patient in whom there is a double 
murmur audible at the pulmonary orifice. 

COMBINED FORMS OF CARDIAC DISEASES. 

VARIO US and frequent combinations of organic lesions occur, and it 
may be asserted safely that in more than one-half of all the cases com
bined murmurs are exhibited, and that a much higher percentage ap
pears before the fatal termination. As I have already stated, stenosis 
of all orifice when due to valvular d isease is associated witl1 incompetency 
of the corresponding valve. Thus aortic stenosis is constantly combined 
with or followed by aortic incompetency, anrl in like manner mitral 
stenosis by mitral incompetency. rrhe association may also have refer
ence to lesions at two or more different rnlves, and according to the 
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elaborate table of F. J. Smith, the relative frequency of the chief mur
murs found in combination is as follows : 

Aortic diastolic and systolic and mitral systolic, 16.55 per cent . 
. \or1icstenosisand mi1ral:.tenosis1 6.12 " 
Aorticdin--,101icandmitrali-ystolic, 5.21 
Aortic diru-tolic ~lnd systolic and mitral presystolic and systolic, 3.77 

When two lesions coexist at the same valve, the one may compensate, 
in part at least, for tile other, as, for example, in the case of aortic ste
nosis in association with aortic regurgitation. Herc the stcnotic deficiency 
lessens the reflux current from the aorta into the left Yentricle during the 
diastole; hence the latter receives a. correspondingly dim inished amount 
of blood. During the contraction of the ventricle undue distention of 
the aorta. is pre\"Cnted, both on account of the narrowing at the aortic 
orifice and the relatively le:,sened contents of the hypertrophied ventri
cle. Similarly, in dominating mitral incompetency an associated mitral 
stenosis by lowering the strength of the regurgitant current renders the 
conditions more favorable . Helatirn insufficiency at the mitral valve, 
following aortic insuniciency, is most probably salutary in its effects, 
preventing, as it does, over-distention of the left \'entricle, and also the 
over-filling of the arterial tree and the possible rupture of the blood
ve~sel. On the other hand, mitral incompetency is sometimes second
ary to aortic stenosis; and when so the latter defect hastens the unfavor
ab0lc tendencies in the former. 

Relati\'C tricuspid incompetency, secondary to mitral disease1 usually 
results in the de\•elopment of a serious impediment to the systemic ven
ous circuhttion, and often heralds a speedi ly fatal issue. It is probable 
that in advanced mitral disease the occurrence of a slight leakage at the 
tricuspid valve may be the means of obviating disastrous consequences 
to the right ventricle in case of undue strain. 

Physical Signs.-'These are confusing, but a systematic analysis often 
leads to the correct inference. That one of the valvular lesions pre
dominates over all others is a fact of paramount importance for the solu
tion of these cases. 'J'he chief lesions can usually be determined by 
noting the seat, the area of transmis~ion, and the character of the most 
pronounced murmur; and more important still is the co1-rtct timin9 of 
any murmur that may be audible. The secondary alterations in the 
heart frequently coincide with the predominating murmur, and it will 
therefore be an aid to the obsen·er to recollect the familiar fact that 
mitral murmurs are often secondary to aortic, and that tricuspid mur
murs point to the coexistence of mitral disease. Cnquestionably, a 
single observation of these cases, however carefully made, is often profit
less, whilst repeated observations may be productive of tangible results. 

Complications of Va lvular Disease .-Thiost of these have 
already been spoken of at sufficient length, but to restate them col
lectively in this connection may prove useful to the student and phy
sician. '£bey are-(1) acute endocarditis (including the ulcerative 
form); (2) acute pericarditis; (3) pleurisy; (4) pneumouia; (5) nephritis, 
followed by uremia; (6) local or general arterial sclerosis; (7) chronic 
gastric or intestinal catarrh with intcrcurrent a.cute attacks; (8) embolic 
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processes; (9) angina pectoris; (10) edema of the lungs; (11) hypo
chondria and melancholia; (12) rupture of the skin of the extremities 
in consequence of cxcessi,·e edema, with erysipelatous inflammation; 
(13) synoritis, a not uncommon complication; fC\·er, swelling of one 
or more of the joints, and pain are the usual SJmptoms. The muscles 
of the extremities may also be inrnhrcd simultaneously. It is highly 
probable that these manifestations are to be regarded as being of a 
rheumatic nature, though they are also met with in ulcerative cndocar. 
<litis. (14) Febrile paroxysms occur at varying intervals of time, and 
arc due to a variety of causes, as rheumatism, acute cndocarditis, and 
perica.rditis. Ulcerative endocarditis may also occur and be attended 
with an irregular type of fe\'Cr. 

Course a nd Dura tio n .-When valvul:tr disease consi~ts in rupture 
of a segment tho course is brief and usually proves quickly fata l. Apart 
from these exceptional instances the duration is measured by months, or 
more often by years or even decades. Statements applicable to all cases 
cannot be made, howe\'Cr. owing to the wide differences in different 
cases. Among the circumstances affecting the duration I would men
tion in particular the patient's mode of life, the hygienic conditions 
under which he lives, his occupation, mental condition, and the SC\'Crity 
of the morbid processes. Every experience<l physician has doubtless 
met with a small class of cases that have terminated fatally in from six 
months to a year, having developed in that period all of the serious 
phenomena and complications of the more chronic forms of organic 
heart-disease. In the preponderating proportion of cases, however, the 
course is exceedingly slow, and often cases have existed many years 
before they h:we finally been recognized. In numerous instances the 
patient follows his usua.I avocation, which may eYen be laborious, for 
years, and without d iscomfort. In other instances symptoms, as <l,vsp· 
uea on exert ion, a.re so slight as not to excite suspicion. 

Facts such as these render it obvious that the period of compensation 
is long, though its exact limits are indeterminable. In 12 irn;;tanccs 
of' chronic cndocarditis that have dm-elopecl under my obsen'ation (some 
having lasted ten or twelve years) only 3 ba\'C reached the stage of 
broken compen!'ation. The progress f{f(", . .failure of comprn.l;fation is 
more definitely knO\\ 11 1 since frequent opportunities for obserrntion ~re 
afforded. At this time the cases also exhibit wide differences respectmg 
their duration; in my own experience they luwe ntriecl from two to 
three months to as many years (rarely even longer), depending much on 
the patient's mode of li\·ing. The course may be ~hortened b.v e.ercre 
external injury. intercurrent acute illness (especi:i.lly febrile di~ca!-lc), 
vicious habits, straining efforts, and the like. 

Prognosis.-Tbe detection of a cardiac murmur should not alone 
lead to a gloomy prognosis. Says Osler: " \\"'ith the apex-beat in the 
normal situation and regular in rhythm 1 the auscultatory phenomena 
ma.y be practically disregarded." IncliYi<lual cases require separate .and 
careful consideration. It is well not to advance positi\'e assertions 
until all the circumstances that may influence thC' prognosis of any 

:~'::: ,~.:!~~11 ~0ntf a~~n~~:11e~:~11esw~~~h~tysi~~~0\~n~~:a~~'~hc~~~ni~~ 
·confidence ancl knowledge concerning the probable outcome; and hence 



CHROSIC VALVULAR DISEASE. 623 

it is the part of prudence to delay giYing a positive prognosis for a. 
considerable length of time. Prior to the occurrence of clisturbauces 
of compensation the prognosis is measurably favorable. After this 
pivotal e,·ent the prognosis as to life becomes wholly unfa,·ora.ble, 
though the end is not necessarily near at hand. Disturbances of com
pensation that a.re attended with marked arrhythmia., urgent dyRpnca, 
and general dropsy may, under proper treatment, admit of even complete 
relief. Later on, however, restoration of the balance of forces becomes 
only partia l, and finally the abo,·e-mentioned symptoms become mOre 
pronounced; Cheyne-Stokes' breathing may then dc,·clop, and, after a 
prolonged and distressing struggle for brea.th, the patic>nt succumbs. 
Death may also occur suddenly from ca.nliac paralysis. Among ominous 
and yet common complications and intcrcurrent affections may be cited 
again extensive edema. of the lungs, pneumonia, typhoid fever, embolic pro
cesses, ulcerative endocarditis, acute endocarditis, obstinate gastritis, and 
nephritis. On the contrary, favorable indications are sound general bodily 
condition, good external conditions (absence of poverty, hunger, etc.), 
strong and regular action of the heart, absence of a.rterio-sclerosis and of 
rheumatic antecedents, and correct habits of living. Age influences the 
prognosis to some extent. In children under ten years the lesions are usu
ally somewhat more rapidly progressive than in adults, and the compen
satory hypertrophy is de,·eloped with correi;;ponding rapidity; hence the 
period of failing compensation is reached earlier. This ma.y be said to 
be a. broad general rule. and I have found that it is one to which there are 
many exceptions. .A moug other reasons for the more gloomy prospect 
when heart-disease occurs .in young child.rcn arc the following : the 
mitral valve is generally implicated, the liability to rheumatic inter
currcnces is great, and chi ldren, unless carefully controll ed, overtax at 
plrty the reserve cardiac power when indulging in running and other 
forms of exercise. After the twelfth year the prognosis becomes more 
favorable. Sex is also a. modifying prognostic factor, women bearing 
valvular lesions better than men, apart from the influence of chil<lbcar
in~1 thouµ-h even this is au influence the significance of which has been 
greatly magnified b_y many .writers. To explain the more favorable out
look in women we lrn.ve two main focts- ,·iz. a less laborious as well as 
a more quiet life, and a diminished liability to arterio-sclerosis and in
vohement of the coronary vessels. The particular vahc in\'Olvcd has 
some influence on the prognosis. 

Aortic regur,qitation gi\'Cs. on the whole, the most favorable prognosis, 
particularly in those cases that begin in early adult life, granting. of 
coursc1 that the patient regulates wisely his manner of Jiving. Under 
such circumstances the lesion ma.y be compensated for many years or 
CYcn decades. The increased vigor of the left ventricle as compared with 
the right is conducive to longevity in this disease. After failure of 
compensation, I adm it, the prospect is not as hopeful in aortic regurgi
tation as in mitra1 regurgitation, since restoration of compensation is 
not as readily accomplished in the former as in the latter variety. In 
the lesion under consideration a chief clanger arises from associated 
arterio-sclerosis-a rather frc<1ueut occurrence in advanced life-and 
from implication of the coronary arteries. Much depends upon the 
condition of the latter vessels. When their lumen is narrowed starva- ~ 
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tion of the heart-muscle quickly ensues, followed by myositic degenera
tion. Blocking of one of the branches of the coronary artery is the 
rnost freqLtent c:ause of sudden death in this affection. ln aortic steno1is 
er1ually favorable predictions are warrantable when the disease is un
complicated . 

.i1litral 1·e9u.rr1italion, when a primary lesion 1 is propitious, except in 
the very young, and not infrequently the progress of the morbid proccs~ 
is apparently arrested. In a. considerable proportion of cases the dis
ease does not ma.teria11y shorten the life of the sufferer. In a largcr 
percentage, however, there is special liability to a renewal of the cau ... a
tivc affections (e.g . rheumatism) and to pulmonary conditions of serious 
import, producing exacerbations an<l permanent aggravations of tLc 
disease. The grM'ity of these intercurrcnt complaints is ahso increa~ed 
by the existence of the cardiac lesion. Failure of compensation at once 
renders the prognosis decidedly unfavorable. In mitrnl stenosis com
pensation of tLe right heart fails somewhat earlier than in mitral 
insufficiency, and hence the accidents and conditions refcra.bll' to the 
lung (diffuse pulmonary apoplexy, edema) are not so long delayed 
as in the latter disease: this is also true of the later, more serious 
manifestations. I have lea.med by experience that mitral istcnosis is 
better borne by women than by men, and better during adolescence and 
early adult li fe th:m during more advanced years. The congenital 
forms are compar:itivcly benign. It should not be forgotten that mitral 
stenosis causes sudden death more frequently tha.n any other form of 
organic disease of the heart except aortic regurgitation. 1.'ricuapi,Z 
'incompetency, whether secondary to disease of the lung or of the left 
side of the heart, is extremely gra\'e. It is usually indicative of dila
tation following hypertrophy of the right ventricle. The vigor of the 
ventricle, however, ca.n be re-established, and sometimes repeatedly. 

Treatment.-This falls naturally into three subdivisions: (1) µro
phylaxis; (2) management during the stage of compensation; (3) treat
ment of the stage of non-compensation. 

(1) Prophylaxis.-It can scarcely bo doubted, as shown by the statis
tics of Sibson, that complete rest and protection of the surface during 
an attack of acute articular rheumatism lessen the average percentage 
of cases in which acute endocarditis develops. " "hen the latter com
plication occur:5 in acute rheumatism the patient should keep to his bed 
for some time ~ftcr all rheumatic symptoms have disappeared (two to six 
weeks) or until the improvement in the cardiac condition has ceased 
absolutely. 'l1his precautio1rnry measure will often lessen the extent of 
the ensuing chronic endocarditis, and also increase the proportion of 
perfect recoveries. Suitable dietetic and medicinal treatment mu:'t 
necessarily be combined. When the physician is cognizant of hered
itary predisposition to organic heart-disease, or bas to deal with the 
arthritic diathesis (gouty or rheumatic) or the alcoholic habit, he can 
f~·cquently. by timely advice and hygienic suggestions, direct his pa
tient to adopt measures that will obv iate the occurrence of valrnlar 
disease. All persons 1frodisposed by heredity or otherwise •hould be 
told of the probable effect of muscular strain, alcohol, and other excit
ing factors; too often, however, when he sees his patient for the fu-8t 
time the physician is confronted by an already incurable malady. 
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(:'.?) Management during the Stage of Compensa.tion.-Thrcc main ob
jects arc to be accomplished: (a) The a,·oidance of C'\"l•ry agency that 
tcn<ls to aggravate or maintain the lesion or lesions. t•ndcr this Lead the 
detection and rcmon1l of all cau:-al factor~ is impcra.ti,·e. Thus. if the 
patient's avocation entails undue muscular cAOrt, it must he aban
donc1l; violent exercise, as running up ftightB- of stairs. heavy lifting, 
or straining at stool. is also dangerous and must be prnc.ntcd. H 
alcohol has been a factor, it must be discontinu('1l i if syphilis, it must 
he treated specifically. If there be present a rheumatic or gouty taint 
of the system, it must be overcome as far as possihlc by special meas
ures. The recognized causes of rheumatism, as fatigue anti exposure, 
must be :woided, particularly if the patient be comparatively young. 
:Jlental excitement and strong mental effort injuriously affect the cardiac 
lesion; therefore tranquillity of mind should be insisted upon, tliough 
modl'rate and systematic mental exercise has no risks for the patient. 
In the case of chi ldren at school careful supenision of their studies as 
well as of their rccrcatiYe exercises is essential. Fright and sudden 
emotion must be arnidcd if possible. 'The use of tra, coffee, and tobacco 
should he rigi<lly prohibited. 

(b) 'l'he diet of the patient demands careful regulation. Only a very 
moderate amount of foo<l. composed for the most part of readily digested 
albuminous articles (milk, eggs. the lighter forms of meats, and stewed 
fruits), is to be taken. since oYerloading the stomach will di!:iturb the 
adion of the heart; particularl~' is this trne at night. The carbohy
drates may be allowed only in limited quantities, since they arc apt to 
decompose and form gase:-; tLat distend the stomach and inte~tinc;;;. For 
the same reason the coarser and more incligestiblr food-stuffs shou ld be 
avoided. Small meals at short intervals is a plan of feeding that I can 
highly commend. The a.mount of liquids taken ~hould not cxce('d the 
actual requirements of the patic:nt, inasmuch ns O\'Cr-filling of the bloocl
vcssel system increases tbe work of the already overburdened cardiac 
forces. .Alcoholic beverages should not be used as a. rnle: but if the 
patient has been moderate in the use of alcohol, an<l particularly if he 
be :Jflrauced in years, light wines may be allowed in moderate quantity 
to aid digestion. (e) Can:f"ull,11 regulated e.1·ertise is benrficial, hut it mnst 
be gentle and should be taken out of doors. As before intimatcc.1, a, 
good general muscular development is au aid of no mean \'alue to the 
conserrati\'e powcrR of the heart. Oertel, with a view to assisting the 
compensatory forces of the heart, has recommended graduated physic·al 
exercise; he advises tlrnt patients be instructed first to ascend low cle
''ations. and later mouutaini-; of a corlsiderable height, the object heinp: to 
bring about full compensation. Great caution is to be exercised by the 
physician, howc\·cr, since this method has been found to be inapplicable 
to a large percentage of cases. Cardiac distress. palpitation, and clys
pnPa are complain crl of b_r th is large group of patients if othe11 than the 
g<.•ntlcst forms of exercise be undertaken. With respect to exerciFie, 
then, the sensations and experiences of each patient rnust he consulted 
before the pl1ysician cnn advise judiciously. Woollcm1 should he worn 
next to the skin cluring Loth the warm and the cold seasons. The skin 
>ho11ld be kept clcnn by daily sponge baths. and if these be followed 
by friction of the surface, the bodily nutrition \\'ill be impro\'cd and the 

40 
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liability to intcrcurrent attacks of bronchitis ~reatly lc~scnccl. The 
bowels shoul<l be moved each clay, and usually the ll"C of stewed fruit.; 
suffices to accomplish this encl; if not, salines, Hochcllc or Carlsbatl 
sa lts, and tLc bitter waters (FriedrichsLall, Hunyadi-Janos) mu't he 
brought into requisition. In winter a. warm climate may pro,·c ail· 
vantagcous, though long journeys are often illy borne, ow ing to the 
fatigue induced thereby. If, despite the measures abo,·e indicated, the 
patient becomes anemic or his nutrition is notably impaired. a suit
able change of air1

1 or the use of quinin, mineral acids, arsenic, small 
tlosc:i. of mercury, and cod-liver oil, is to be recommended. Digitalis 
should not be cruployetl when compensation can be preserved in other 
ways. 

· (3) Treatment of the Stage of Non·compensation.-The chief objN:t 
to be kept in view in this stage is the reinvigoration of the exhau!'itcll 
ca.nliac muscle, anrl thus to rclie\'e the impeded circulation. f.;luldcn 
death may, though rarely, occur from the blocking of a branch of the 
coronar.v artery or from acute dila.tation. Failure of comJH'n~ation, 
however, begins gradually as a rule, the condition often existing without 
marked or characteristic symptoms; but its early recognition is import· 
ant from the stand.point of therapy. Increased dyspnea on exertion, 
a1ul nocwrnal seizures of shortness of breath and irregular action of the 
l1eart (arrhythmia.), arc among the earliest tlinical features. The latt er 
symptom may have been present before, and particularly during actirn 
exercise in mitral disease, but now it is more marked, and may be con· 
Rtant. '.!'he patient's nutrition often suffers. and Le is pale and rather 
feeble. Ab~olute quiet, liberal feeding with suitable food, arnl iron 
may in a. little while restore the impaired cardiac tone. If this treat· 
ment fails, by the encl of a fortnight a small do~e of digit<tlis shou lU 
also he exhibited (5 minims-0.333-of the tincture three times di~ily); 
the latter should be promptly withdra.wn upon the disappearance of the 
symptoms. Decided indication s of lost compensation arc marked dys
pnea and arrhythmia. : the canter rhythm; an irrrgulnr, 51m all, com pres· 
sible pull:le; and cyanosis, with or without the presence of drops.''· To 
meet the hitter serious condit ion we must l1a.ve recourse to the following 
means: (n) Absolute nst in bed. This diminishes greatly the work of' 
the heart, and thus cnab~es it to regain la.rgcly its former vigor. He.st 
joined with careful ~·ct l1bcral feeding an<l attention to the bowcl.s will 
often rc:-;tore disturbed compensation in from one to two weeks. In 3 
cases recently ~rcatcll at the :Medico·Chirurgical Hospital this mcthotl 
succeetle1l admirably . 

(b) Uardiar stimulants and tonies. Of these, when occa~ion dcm~rnds, 
the most important is digitalis, and this may be tried in any case in which 
dilatation exists. By stimulating the pneumogastric1 by increasing the 
blood·supply to the heart.muscle1 by causing the systole to be more co.m
plete and the period of <liastole to be lengthened, diJ!italis becomes an m· 
valuable a.id to the nutrition of the cardiac muscles. In addition\ the 
heart contracts more regularly and the bloo<l·prcssurc in the periphcrnl 
circulation is niiscd. As a result of the use of this drug the ti::isue.calls 
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upon the cardiac forces from the outlying portions of the body arc satisfied 
and the reserve energies of the heart-muscles are maintained. 

In mitral disease the influence of digitalis is most beneficial, the pulse 
becoming slower, of better tension, and more regular as a. rule, while the 
urine increases in amount. The dropsy, wLen present, often di~appcars 
under its employ. In mitral incompetency its good effect!) arc ascribahle 
to the powerful contractions of tLr left ventricle, whereby the normal 
blood-stream from the ventricle to the aorta is greatly increased, while 
the regurgitant current is not proportionately increased, because of the 
fa.ct that the mitral defect is minute as compared with the a.ortic. On the 
contrary, the patient's condition is occasionally aggravated by the drug, 
L~cause H the leak is i~crcased as much as the normal flow" (1 lare). In 
m1tral stenosis digitalis, by lengthening the period of diastole, a llows 
time for the blood to pass from the auricle through the n:urowed mitral 
orifice into the ventricle. Slight toxic effects m:ty sometimes result from 
digitalis, the pulse becoming thread-like anti irregular, the urine scanty, 
anll, as pointed out b.Y Broadbent in connection with mitral stcnosis, there 
may be two heart-beats to one pulse. 

In aortic regurgitation digitalis exercises as great, if not as wi1le, an 
intluence as in mitral disease: the theoretic view, howe\'er, that hy pro
longing the cliastole digitalis causes overfilling of th e left ventricle rests 
on too slender a foundation to be regarded as a rnlid objection to its 
use. It may. however, produce excessiYe hypertrophy if use1l continu
ously for too long a perio<l. Hence its effects should be carefully noted, 
and the drug promptly withheld should O''er-bypertrophy be engendered. 
In all forms of organic heart-disease, though most frequently in aortic 
regurgitation, na.usea and vomiting sometimes follow the administration 
of digitalis: when this is the case it should be stopped and other car
diac stimulants substituted, or the dose reduced to the point of toler
ance, when it may be continued if adequate to mainta.in a proper 
effect. When secondary dilatation comes on in aortic stenosi:-;. digitalis 
is needed to increase left ventricula.r power. The dose is to he calcu
~ate<l according to the degree of existing dilatation. When tricuspid 
mcompetency is secondary to disease of the left heart, striking results 
are obtained from the use of digitalis; but when it exists a1011e-e . .'/· 
following emphysema or cirrhosis of the lung-digitalis often fails. The 
cardiac contractions. if they have previously beei1 irregular, may hccome 
somewhat more regular, but the precordial distress will often Le increased, 
while the circulatory di~turbance, as evirlenced by the objective signs, 
will remain unrelie,·e~l. If drop.'<lJ bf' slt:qht or absent, 10 minims (O.GGG) 
of the tincture or 2 to 3 drams (8 .0-12.0) of the infus ion, thn'l' or four 
times daily , will suffice. ff symptoms of deeidedlg uufrworabtt' £111port 
be present, including marked dropsy, the dose should then be larger 
(of the tincture, minims x to xv-0.666 to 0.999; of the infu~ion , 5ss
lG.O-evcry two or three hours) for two or three clays, when the do.se 
must be diminished or given at longer intervals. Quantitative rstimations 
of the urine should be made during the use of the drug, an<l if the effoct 
h<> good th~ dai ly a,mount will often be greatly increased; if Lad, there 
will be a diminution rather than an increase in the amount. Other fa v
orable influences and disadvantages ha.,·e already been adduced. There 
are not a few patients in whom the symptoms of commencing failure of 
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co'!lpensation recui: as soon a~ the <lrug is <l.iscon~inued. To such digi
talis may be adm1111stered cont111uously or unul toxic symptoms arc maui
fcste<l. I believe that the solid prep;trations (powder and cxtrac:b) tau 
be taken for longer periods than the li4ui<l forms without cxcitin" uuto
ward symptoms. 11his suggestion s~ould be followed particularly i~ c:a ... l's 
tbat are seen at long and irregular mtervals of time. Evidences of fattv 
degeneration and athcroma. are not contraindications to its use, but ar·e 
signals for the observance of extreme caution. It should, however, l>l' a 
rule never to be broken to discontinue the digitalis when tllC symptoms 
of distllrbed circuhition have vanished. When it fails of its effect or is 
not well borne, a.nd when, as often happens, tbe arrhythmia id not favor
ably influenced by it, the physician is compelled to resort to other car
diac stimulant::;. These are numerous, a.nd, whilst their good effects are 
not compara.ble to those of digitalis in every respect, some of them seem 
to meet certain indications that are not met by this drug. Among the 
rnore important a.re nitroglycerin, strophanthus, stryclmin, cocain1 spar
tein, an<l caffein . Nitroglycerin in small doses is at the same time a car
diac stimulant and an arterial relaxant, and hence is more often useful in 
aortic than in mitral valvular <lisease. In larger doses, when left ven
tricular hypertrophy is excessive, as way occur when general arterio
sclerosis is associated with aortic regurgitation and also (though rarely) 
aortic stenosis, it is highly useful, widening the blood-paths, and causing 
less powerful contractions of the heart. Strophanthus should be em
ployeLl in instances in which digitalis must be interrupted, since the 
action of these two remedies upon the heart-walls is very similar. The 
tincture is usually employed, the Uose (varying with the indications of 
eoch case) being from-! to 10 minims (0.2GG-0.6UG) every three or four 
hours, an~l in controlling th? irrcgula.rity or intennittency of cardiac 
action it 1s sometimes better 111 its influcuce than digitalis. Many cases 
of marked arrhythmilt will not yield to either when but one is given; and 
in such I have oc~asionally obtained good results from digitaJi~ and stro
phanthus in comb111ation. Caffein citrate is also a good cardiac stimu
lant, but is superior as a diuretic. It should be sta.tccl th:Lt, rarely, stro
phanthus, like digitalis, does ha.rm rather than good, being sometimes 
bailly borne by the stomach. Under these circumstances l have t•tn
ployed, both in hospital arnl prirnte practice, the following combinatiun: 

I}. Caffcin'. citrat., 3j (-l.O): 
Strychnime sulphat., gr. t (0.021); 
Spartcin. sulpbat., gr. ij (0.129). 

Ft. ca.psulre No. xij. 
Sig. One e\•c1·y three or four hours. 

The above prescription is not only a good heart-tonic and stimulant, ~ut 
also :m equally good diuretic. Spartein is :t potent diuretic and heart-~t1~· 
ulant when _employed in doses of gr. Tr tot (0.010-0.0lG) Cl'ery fom· to six 

hours, and is cspccia.lly serviceable in organic heart-affections when <lropsy 
as a symptom an<l nephritis as a complication exist. Htrychnin, when 

~~;;'~~?~~~<~;,~~i~~~~u\~uf~t!~~~~e~ gt~ ~Je~l~cft s~\~~~;~o·~~~/;0~:1,\b1~.':~~'. 
ployed in this manner in cases in which there is sudden failure of hcart
power with the development of serious symptoms. Gi\·en in doses of 
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av~r~ge size, pl!1" oram, its effects in chronic valvular disease arc not Ycry 
smkmg. Atropin may be advantageously combined with it. 

When the indications are urgent and the above agents are not avail
able, diffusible stimulants, as ether or ammonium, may be used until more 
suitable remedies can take effect. Cocain simulates strychnin in its 
action . The dose is gr . .t (0.016) every four hours, and the drug may 
be gi,·en with digitalis in pill-form. Later, systemic tonics nrc often de~ 
mantled by the anemia. and other constitutional indications, antl here iron 
an<l r1uinin should be joined with strychnin. Unquestionably, the value 
of iron in full doses as an aid to the completion of the work of restoring 
broken cornpens:tt ion has been and is still sca rcely appreciated by the 
profession at !tu·ge. When iron disagrees1 arsenic may be given instead. 
In many cases of failure of compensation the restoration of the balance of 
the cardio-systcm ic circulation can be greatly assisted by withdrawing a 
portion of the blood-vessel contents; and in other instances the heart 
cannot be stimu1a.ted to rega.in adcc1uare power until the overfilled venous 
system is depicted and the intracardiac pressure thus reduced. There 
are two ways in which to attain this end: 

(a) f""eneseclion.-" 'hen the right heart is over-distended, as ~hown 
by its very feeble efforts at contraction, and the whole venous system is 
intensely engorged, as shown by markerl cyanosis and orthopnea, bleeding 
directly from a vein is not only warrantable. but often imperatively de
manded in order to save life. From 16 to 30 ounces (473.0- 887 .0) may 
be removed safely, and the heart's action will nlmost immediately be 
observed to grow stronger and more regular, and the pulse fuller an<l of 
better tension. As before intimated, the form of dilatation of the right 
ventricle that follows emphysema. is disinclined to yielrl to tligitalis. Jn 
such instn.nces, following the suggestion of Osler, 1 I have obtained bril
liant results from free bleerlings. 

(b) Depletion by purgation affords less pronounced relief to the heart, 
though it is of the grca.test value in cases in whi ch :i mode1:ate grade of 
cyanosis and dropsy ex ists. As in the case of vencscct1on, a feeble, 
irregular pulse is not a contraindication to the use of purgatives, since th e 
la tter remove directly a considerable portion of the heart's burden . 'l'he 
purga.tive to be used will vary with different cases. I select at the outset 
Rochelle or Epsom salts, employing them after the method of Matthew 
llay-i. e. from 1 to 2 ounces (~2.0-64.0) of Rochelle or 1 to I t ounces 
(32.0-48.0) of Epsom salts, in concentrated solution, to be g1 vcn from a 
half to one hour before breakfast. W atery eva.cuntious (three to six in 
number daily) usually follow the administration of the saline; but, unfor
tunately, one meets with many patients in whom it produces symptoms 
of marked catarrhal irritation. ~Text to salines, the most satisfactory 
results have been obtained from the use of ela.terium; I often combine 
this with podophyllin and bella.donnn. I have never seen good results 
from the use of mercurials when the object has been to procure venous de
pletion, but they a.re of serv ice in dropsy, a.nd particularly in ascites. 

Schott of NaulH?im has introduced a. special plan of treatment that is 
npplicable to most forms.of n.lrnlar disease1 simple dilnta.tion, anrl nervous 
affections of the orgnn . Twenty-one baths arc given in one month, drop-

1 For illustrative cm•es from Prof. Osier's wards see article by Leufler, Jlfcdic"I ·"''cu:s, 
July,1891. 
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ping one cYcry fifth, fourth, third, and second days. The water rontain~ 
sodium cblori<l, calcium chlorid, and carbon dioxid, awl the tc111pNature 
ranges from 82°-05° F. (27.7°-35° C.). The first bath la~t!; seven or 
eight minutes; the time is then gradually lengthened. the temperature 
lowere1l

1 
and the carbon dioxid increased. ..After the bath the patient is 

rubhctl and allowed to rest for an hour. 
Artificial Nauhcim baths are successfu lly employed in certain . \meri· 

can hospitals at the present time. ~rhey arc prepared as follows: Five 
pounds of sodium chlorid and eight ounces of calcium cbloritl arc di~f-lol\'Cll 
in one half bath (30 gals.-114 liters), tbe te111perature of the water being 
9,;° F . (35° C.). In a few days the bath i' charged with carbon <lioxi1l 
by adding sodium bicarbonate (1 lb.-453.6) ancl llCl (! lb.-226.8), the 
latter just before the bath is taken . The effects a.re to lower the puhi~
rate, to decrease the size of the heart, to stimulate the nenc::S, and, imh
rectly, the cardiac nutrition. There is also a tendency toward impro\'c
ment of the skin and an increase of the urine. 

Gentle resistance exercises (consisting of all the more reasonable move
ments that a person naturally makes, and resisted by an attendant) form 
a.n i111portant element of the treatment, since they tend to stimulate the 
mu.,.clcs and ncn'CS and propel the blood from the congested veins. 'l'he 
Nauheim treatment is not suitable in aortic regurgitation, aneurysm, or 
fart~' degeneration of the heart. 

Individual symptoms frequently become so conspicuous as to demand 
special treatment. 

(1) .Dy,pnea and 0"1/wpnea.-Wben these conditions arc caused by 
engorgement of the pulmonary vessels, the cardiac stimulants above 
detailed usually afford relief. Frequently the patient cannot lie dO\\ll, 
in which case a suitable bed-rest often gi,'eS immediate comfort an<l 
support. For the severe attacks of nocturnal dyspnea. (a.mounti ng some
times to orthop11ea). particularly when accompanied by cardiac palpita
tion, the subjoined formula bas proved itself of g reat benefit: 

I\>· Soclii bromicli, gr. xv (0.972); 
Tr. opii dcod., 1Jlx-xv (0.666-0.999).-)I. 

Sig. To be taken in one dose at bed-time. 

In the late stages of heart-disease morph in, gi"en hypodermirall,r, is to be 
preferred in combating this symptom, and is entirely free from the usual 
objections to the habitual use of the remedy. Its influence for good.is 
inestimable. Dyspnea. ma.y also be produced by associated bronchit1f;. 
edem<l, emphysema., and hydrothorax-conditions tha.t must be treated 
according to the customary rules. Fre(1uent physical explorations of 
the chest shou ld not be omitted. llydrothorax demands aspiration. and 
this repeatedly in some instances. 1 

In rnlvular disease (particularly aortic), owing probably to coronary 
arterio-sclerosis, paroxysms of severe dyspnca (canl.iac asthma) are ~pt 

!~d~~i1~c.bi·~!fc~ea~1~e~~:i~noc:e~:ob~er:i~e~:!~io~!Y~:~~{~u\'~ combin~tion ,11t.h 

(2) Gough.-Cough is common after failure of compen!'ation, ancl 1s 
clue to bronchitis resulting from st<1sis in the pulmonary vcs:-els. In 

ing \~~~\~~i~~~i~;~~~!d::, 1~;;1:J 1~e1~f~ ~.:~iii~}1~lbed!~~t~:~~1re musl be emci~ in in~rl· 
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mitral cliseaRc it may cou1c 011 before the rupture occurs. Beyond the 
treatment directed to the causal ~ondition (the cardiac failure) nothing 
b needed to relie"c the cough. It should be remcmLcrcd, howe\·cr, that 
the~c subjects are \'Cry liable to suffer from catarrhal bronchitis due to 
told, and that unless the condition be promptly co11trollcd 1 the <:OmJH.'n
satory power of the l.11..•art will suffer. 

(3) HemnJ'l'lu1lfe may take place, aud gencrall.r from the lung~. though 
it may also procet·d from the nose, stomach. bowel:::, or uterus. ln a. 
recent case of double aortic and rclati,·e mitral insuflicicm:Y attended 
with marked dropsy, rather copious hemorrhages occtuTcd f'rorn the 
bowel, but with apparent relief to the patient. The hcmoptysis. "hich 
i!'. •t r:tther frequent accompaniment of mitral lesion, is rarely excessive, 
an<l is probably always beneficial. I woulcl advise against acti\'e trcatw 
mcnt unless the hemorrhage is actually copious in amount, an(I would 
apply this statement with equa l force to hemorrhage from other mucous 
surfaces in connection with organic heart.affections. 

(4) Palpitation may be clue to different cause:-:, the recognition of 
which in each case is important if we would institute appropriate treat· 
ment. At times undue hypertrophy maint:1ins a con!itant throbbing 
and distress in the precordial region, the former being distinguished by 
the streugtL of the impulse and by the full, tense pulse at the wrist. 
Palpitation is best met by the use of the tincture of acon ite. nlj-i\· 
(0.066--0.266) every four hours. With the aconite I frequently asso
ciate the bromids with excellent effect. Unless the patient's discomfort 
is significant, howe\'C'l", this symptom does not call for acti\'e treatment. 
The administration of a. saline purge not infrequently serves to quiet 
the heart. 'l'be patient ma.y suffer from pure nervous palpitation, in 
which case the diet and the condition of the stomach must be carefully 
looked to, while for the throbbing the bromids of ammonium a.nd sodium, 
together with preparations of valerian, arc the most reliable. 

(5) Anginose P ai11s.-These are seen in aortic in competency acc:orn· 
panied b,v sclerotic vessels. and more especially in rnitral stenosis. When 
dependent upon rigid blood-vessel walls nitroglycerin should be tried; 
if the attacks be severe, amyl nitrite by inhalation deserves a trial. and, 
this failing, morph in and atropin may be employed hypoderrnically. 'l'hc 
latter measure:;, as a rule, promptly relie\'C the patient"s suffering . Local 
measures alone are sometimes sufficient\\ Len the pain is only moderately 
intense, and the ice·bag or Leiter's coils may be tried. TLe sedati'"e 
effect of a blister (4 by 6 in.-10 by 15 cm .) has more often proved 
effectual in my experience, though its use should be limited to patients 
whose general strength is not impaired to a grC'at C'xtcnt. 

(6) Pain referred to the stomach, and less frequently to the abdomen 
also, occasionally assumes prominence and is relieved with great diffi
culty. It is depemlent, in part at least, upon obstinate subacute gas· 
tritis, and I Lave quite recently seen an instance of the sort \'Crified by 
autopsy. Among many drugs tested in thjs case, opium alone gave 
relief. Usually tLe pain results from gaseous djstcntion of the stomach 
and bowels, and is not intense, a mild laxittive frequently relieving tbu 
pain. Should this fail, however, trial should be made of the carmin
ath·<'s in combination with some antiseptic agent, as sa.lol or crcasote. 

(7) Gasldc Symploms.-Soon after compensation is broken the ap-
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pearancc of mild symptoms of catarrh of' the stomach may be said ti> 

be the rule, and these yicl!l to simple mca'>un•s in acl(lition tO the c:mlinr 
stimulants and la xatives already indicated. But there are not a fr•\\ 
instances in which such sympto~s as ga:::.tr ic di!Strcss and .unca!-'mc-.; .. , 
consta n t nausea with frequent nHniting, particularly after food, take 1111 

~:~;~~~·:;;~~let~ 1;~~1~.;ot, r 1._:~ i ~ ~~~~~ t~~~ eis d~~~ ~:~I~~ v ~~~11~::.~~~~ a ~1~l~:~a ~;;:(·:;1\·. 
month; they sometimes, howc,·cr, do well on the capsules hcfore adduced 
composed of strychnin 1 spartcin, and caffein. When the latter cannot lie 
borne ·1 employ bypodermically digit.din an<I strychnin or caffein citrat<.·, 
the latter being ma.<lesolublc by the nddition of sodi um bcnr.ou.te in solu tio11. 
Cases of this clttss reach an early fatal termination, as a rule. The symp
toms may be partly due to gastric catanh and partly to uremic intoxication. 

(8) ~Yen·ous Sgmplo11ts.-Insomnia. and internal restlessness are 
almost constantly present at some period in the course of heart-disease. 
and notably in the more adninced stages. The restiveness is renderer} 
more di::..tressing on account of hideous cl1·ctims and c:ardia.c palpitatiou 
on awakinµ:. For these phenomena st imul :1tion often answers a bcttl1r 
purpose than sedation. Hoffman's anodyne (.3j-..J..O-well clilutc!l), 
spirits of chloroform (lltxv-0.999), or ether (.;ss-2.0). taken in "hi>
key (3j-:32.0) arc scn•iceable. The elixir of ammonium rnlcrianatc i~ 
also of' value when g i\'en in full closes. Wh en a hypnotic is rcquirl·tl to 
afford sleep, I prefer sulfonal in combination with camphor monobromatc 
or the following powder: 

I\>· Sulfonal, gr. xv (0.972); 
Soclii brornicli, gr. xx (l.296). 

M. et ft. chart No. 1. 
Rig. 'To be taken at 8 P. M. 

In the later stages there is no objection to the use of morphin hypo
dermicall)_'. H eadache <lue to uremia may fre~111cntly be a. troublc~omc 
symptom Ill connection with sleeplessness, and Ill such cases morphin i~ 
the remedy par excellence: it is to be supplementc1l h.v free purgation 
and card iac stimulants. Should the right heart be found flagging, 
YCncsection may be practised. 

(9) Eropsz;.-Among the symptoms requiring special treatment in 
ackauced va.lvula.r disease dropsy easily assumes the ]pad. As abo\'C 
pointed out, rest with attention to the <liC't and state of the bowels will 
often restore defective compensation e,·en when accompanied by a morl
crate degree of dropsy. ln the severe grades of failure of the balancing 
forces the cardiac st imulants and purga.tiYCS before mentioned ofll•n 
suffice to remove the dropsy for a considerabl e period of time. Later, 
however, it becomes obstinate, and refuses to Yield to any of the knnwn 
methods of treatrnrnt. The therapeutic indiCations, so far as the s~·mp· 
tom under consideration is concerned, are for the use of diuretics a111I 
purgatives. Diaphorctics, particularly the hot.air and \·apor bath~, arc 
not to be thought of1 since they tend to depress the already weakcnc1l 
heart. While describing the action of digitalis as a. cardin.c stimula.nt, 
incidental :tllusion was al~o made to its action as a diuretic. In new 
of the fact th;1t it raises the blood-pressure in the peripheral ,·es~ef.;;; and 
capillaries by contracting their ''"alls1 and because of its stimulating 
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effect on the heart, digitalis in large doses becomes a most effici<:nt diu
retic in C3rcliac dropsy. When the renal secrf'tioD is not free under its 
use, or when for some good reason it cannot be taken, I have frequently 
found that a. combination of strychnin, spartcin, and caffein (i1icle supra) 
will excite free diuresis. Nitrogl.'·cerin may also be prescribed. cl-l-pc
cially in cases presenting c,·idcnces of advanced arterio-sclcrosis. An 
unirritating yet highly effective diuretic mixture in these cases is thP 
following: 

JY. Potassii acetatis, .;j (-1.0); 
Inf. digitalis, 5ij (6~.0).-M. 

Sig. 5ss (16.0) c1·ery three hours. 
Purgatives are of the utmost vfilue. Frequently. after a fc11· copious 

\1atery cvacu:.itions as the result of the action of hydragoguc cathartics, 
a. free disch~Lrge of urine can be established. when before the latter C\'Cllt 
it has been impossible. Salines ancl elaterium, with podophyllin and 
bella<lonna, are agents that ha"e been already recommended as purga
tives (to deplete thc> venous system), and these should be first employed 
in the order named. Compound jalap powder may also be combined 
with the elaterium. A course of calomel. followed by salines until free 
catharsis is set up. is valuable from time to time. :Mircury is especially 
applicable when the Ii,·er is much enlarged and ascites is a mark~d fea
ture, or when the history of syphilitic infection is obtainable. It may 
be combined with cardiac stimulants and other diuretics as follows : 

I}-. Pulv. digitalis, 
Pull-. scillre, 
llydrarg. mass., 
Ext. belladonnre, 

:<L et ft . pi!. No. xij. 

aa. gr. xij (0. 777); 
gr. XXi\• (1. &.;:;); 
gr. SS (0.0324). 

Sig. One every three or fou r hours. 

the~~:~ d~~~t~e~tt r~~1?t~~~? :~: i~~~~~1~Yt~~::n~~:t11~~'~'~~~~ssf;~~lc\b~i~ 
scarified under strict aseptic precautions. Fine silver trocars with 
rubber tubes attached (Southey's tubes) may be inserted and the li c1uid 
allowecl to drain off in a gradual manner. 

Jieans to Prei•ent Recurance of Brnken Compenxatlon.-Wh en the 
compensation has been successfully established, the after-treatment must 
be prosecuted with '·igor for at least a year. The cause of the l'upture 
of compensation is most probably fibroid and fatty degeneration of the 
cardiac muscle, and hence the mere restoration of the compcni::atory 
power of the heart does not imply a complete cure of the impaired mus
cular strncture of that organ. :Mu ch can be done, however, to overcome 
the tendency to degeneration by the persistent use of' certain tonic rem
edies, as iron, cod-liver oil, arsenic, and mercuric chlorid, the latter two 
in small <loses. I have obtained excellent results from the use of the 
following prescription in these cases: 

IJ.. LiCj. arsenici chlor., !11. xlv11J (3 186) , 
Tin ct. feni chlor., 3ss (16 0), 
l lydrarg. bichloridi, g1 •s (0 0324) , 
Glyccrini, ' I· s. acl f.~"J . (96 0) -M 

Sig. :;j (4.0) after each meal. well diluted. 
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This preparation may be taken indefinitely with occasiounl brief inter
ruptions. The patient should lead a very 11uiet life. and follow rigi1lly 
all hygienic rules that tend to prevent the production of ''ah•ular di:-l·asC, 
and a\•oid whn.tc,·cr tends to aggravate in the slightest degree the ll':-.ions 
that may already exist. Appropriate diet, it should be cmphai.;izcd. is 
not inferior to appropriate medication in its salutary effect. 8houlil the 
faintest evidence of failure of the right ventricle manifest itself, the pa
tient must be put to bed immediately, and the foregoing treatment is 
to be carried out. I am of the opinion that the plan herein aclvocate<l 
not only renders the course of recurring attacks of failing compenfiation 
milder, but that, in a considerable proportion of the cases, the much
<lrcadcd recurrence is thus pre,'ented. 

CARDIAC THROMBOSIS. 

Pa t hology.-Truc car<liac thrombi arc seen most frequently on the 
right si<le of the bea.rt, in the auricular appendices, and, lesd commonly, 
in the right ventricle near the apex . They are of firm consistence, and 
are tightly adherent to the endocardium, considerable force being rc-
11uired to dislodge them. 'rhe color, while generally gra.yisb-bro,1 n or 
red, varies with the age of the thrombus, being more colorless as it be
comes ol<ler. Cardiac thrombi may be petlunculuted or sc:o:silc, and their 
contour is, as :t rule, more or less rounded. H.ecklinglrnuscn and others 
have observed globular masses, the so-called '' ball-tlnombi," in the auri
cles, without tl1e slightest cn<locardia.l attachment. They vary grcatl;r 
in size, from a musta.rd-seed to a, hen's egg, a.nd sometimes exhibit cal
careous dcgcnera.tion. Card iac thromb i may occur singly or in groups 
of considerable number.:;. From the cavity in which they have tLcir 
primary scat they ma.y project into other cham.bers of the heart, or from 
the left ventricle into the aorta for a. cousidera.ble distance. It is evi
dent that fragments detached by the blood-stream from these cardiac 
blood-concretions will tend to lodge in various Yisccra. and in the per
ipheral tissues, and set up embolic processes. Examined micro:o:copically, 
degenerate round cells aud detritus are re,·caled, but pus-cells are not 
seen. Secondary degcncratiYe changes. and later softening, ma;:· take 
place in the central portions of a thrombus. and these tu·eas ma.r contain 
a reddish-brown liquid. 

E t iology.-The causes of cardiac thrombosis are to be found chiefly 
in some previously diseased or injured condition of the endocanlium, 
though sometimes alterations of the blood constitute a factor of con~id
era.ble importance. 'J'he condition rnaY occur in the course of both 
acute and chronic diseases, in which tlie intracardiac conditions fa\'Or 
the formation of a. hlood-clot. Hence it is seen in connection with 
organic diseases of the heart in which the valvular and often the mural 
cmlocardi~1m arc rou~hcncd, and the obstructive nnd rcgur~itant lcsio1~s 
at the various Yalvcs cause retardation in the blood-current. Chrome 
obstruction in the lungs ma,r contribute to the result by slowing the cir
culation in the heart . Cardiac thrombosis has been obscnecl in many 
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of the acute affectionR, and almost innniahh- there is a loss of cndocar
diutn, due to inflammatory action (em.lo<;ar<liti:s) at some point in the 
caYities of the heart. This becomes the seat of the fibrinous dcpo!-iit 

:::c:r i~l~~~~~:~~11~~t~~-i~~~R-~:·f~f:!~s~~g~:~z;~~~u11;~~~~~ (~~)~11~1!1~~·~r;,m}:~11;:~ 
pnrumonia, and p.11cmfr and ]Htt·1·1wral eonditions. It may be qucstioned 
whether, g i"en a healthy emlocardium. as contended by some writers, 
:;lowing of the ci rculati ou a lone suffices to ca.use true cardiac thrombi. 

Symptoms.-Thcsc wil l depend \•cry much upon the rapidity with 
which the thrombu:-; i:-: formed, as well as upon its :::.cat :uul dimensions. 
Thrombi invariably lnc:k 1lefiuitcncss. aml, as their effects are largely 
mecl.ianical, signs of olistrnction to the c:irdiac ('irculation and failure 
(more or less gradual) of the cardiac muscle ;ne dc,·eloped. 'l'lt e pulse 
becomes weak, rapid. and irregular: dyspnea, "crtigo, and attacks of 
syncope are frel1ucnt; and later cyanosis may appear. lt is probable 
that at times the liqu efied products of a clot may lie ah:.:orbed. producing 
blood-poisoning. When the thrombus is formed rapidl.Y, all of the 
:.:ymptoms cumn eratcd arc suclden l.'~ developed and quickly assume a. 
mo:--t serious phase. Harcly a. valrnlar orifice. an efferent \'CSf-lCl. or 
tbe coronary artcn may become hlocked and instant death follow. 
Sin<:e the rlt!ht hc~nt is ~the mo:--t frequent seat for these thrombi, pul
monary emboli~m. attended "ith its usual symptoms, is a. common ennt. 
When portions of a clot arc broken off and swept into th<' systemic cir
culation. the clinical ph('nomen..i of cerebral, spleni c, or renal embolism 
are exhibited. 

The i;hysical signs consist of a feeble impulse with marked arrhyth~ 
mia: the :.tr('a. of du lncss is somewhat increased to the right , and often 
upwarrl; and the heart-sounds arc greatly enfeebled and <1uitc irrc~ular, 
with marked change in any murmurs that may pre\'iously have been 
audible. In tliis condition a systolic pulmonary murmur may rarely be 
engendered. 

Differential Diagnosis.- I t is important to rfo;tinguish true car
diac thrombi, such a~ arc abo\·e described, from the less dense and usu
ally darker clots that are formed either immediately before or after 
death. The latter may seldom show an attempt at a. very low grade of 
organization, and may present a somewhat decolorized appearance, but 
tbt:r do uot adhere firmh· to the en<locardium. :'!Ioreorcr. antemortem 
anti poRlmortem clots, as ~the latter ma.y be appropriately termed, ba,·e a 
1liffercnt causation from true thrombi. For instance. they are apt to 
form in diseases in which the fibrin-factors of the blood arc greatly 
increa~ed, as iD pneumonia. Perhaps a more potent causnl element is 
the progre~sire wenkcning of the heart-mu~cle, resulting in partial ex
pu]i;:ion of the contents of the right ventric le; the blood tLat remains 
in the chamber is merely whipped up, and tLc deposition of its fibrin 
mu~t thus be gr('atly fa\'orc<l. Such heart-clots may be gencrnted if the 
endocarclium be healthy, a.nd cannot be separated positi,•cly from true 
carcliac thrombi bv clinical observation . 

The prognosiS is uniformly ba.d and sudrlen death ma.y be expected. 
. Treatment.-Bcyond measures calculated to meet the symptomatic 
mdications nothing can be suggested. 
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H YPERTROPHY OF THE HEART. 
(HypertropMa Cordis.) 

D efinition .-llypcrtrophy is an increase in the muscular structure 
of the heart, evidenced usually by an increased thickness of it:-; ''all~. 
lt is almost ill\'ariably associated with <lih1ta.tion of the clrnmhcr/l., 

P a thology.- 1\'hen the two processes-hyper trophy and dilatatio11 
-coexist, they ca.use great en largement of the organ._ To this condition 
th<' term n eccentrir !1ypertroplty" has been given. ll ypcrtrophy with. 
out clihtta.tion receives the name" simple hypertrophy,'' and hypertrophy 
witlt dirninutio11 in the size of the ca,, itics was fonncrly described as 
"<'Ont'entric /1/fpertroplty," but tliis term shou ld now be reganlcd a~ ob
solete, in:1smucb as the abnormally small chamber is known to be due 
to postrnortem contraction of a normal or hypertrophied Yentridc. 

The increase in size may affect either the whole heart, one chamber 
on either side, one whole side, or but a single caxity (general an<l 11artial 
li.1/JH'rtrophy). ' 11 he process may also be limited to a minute di,·i~ion of 
the heart (cirrumsrribed ltyperlropliy). Owing to its important ph,rt>io· 
logic function the left ventricle is more frcquentl_y enlarged than the 
right. and though the auricles are not as often the seat of hypertrophy 
as the ventricles, the right auricle is more fref1uently im·olved than the 

~;~·el.~1'8~l~~e~~:1 (~J5t.t) ;ny~i:r\~.!~~~t 1~ i~ 8~1~1~~e'~"(2~g~o)'.ze 1~ ';Rl~;~~~i 
hypertrophy, however, the weight of the heart may be ~re:Lll,V incrcn,.cd. 
though wide variations are exhibited; hearts weighiug from 15 to ;!.j 
ounc~s (425.0-710.0) a re seen in moderate grades of hypertrophy, am! 
those of from 40 to 50 ounces (1134.0-1-120.0) in extreme cases (cor 
bovinwn). i\lrasurements showi ng the thick ness of the walls ahw indi
cate the degree of hypertrophy 1 and the exact seat of the en largement 
when not general. ~'he normal diameter of the left ventricular wall ir.; 

~t~1~- ~~~) :2t~~~1~~!ili~ \:~; :~:1~~f: t~\~o~itg~t (te~~:t~~;Jiitt~et~-i~l:~.n~ 
mm. (-h in.). Suffice it to sta.te in th is connection that under co~th
tions of c:u-din.c hypertrophy the normal thickness of the ,·arious cant.\'
walls is usually doubled, not infrequently trebled, and, rarely, eve.n 
quadrnplcd. It mus.t be noted, moreover1 that in case~ in which there l'i 

n. concomitant dilatation the walls may appear thinner than is normal, 
while the measurement will show them to be in reality thickened. 

':l1he shape of the heart is also altered according 'to the seat and c~
tent of the hypertrophy. If both ventricles arc enlarp;ed, the apex l'i 

widened and appears flattened; if only the left ventricle is ill\·oh·cd. 
t~ie apex is lengthened and is more or lc:-:s pear_-Rhapcd : and if the 
right ,·entricle alone is hypertrophied (as in pun~ ;rntral :-:tcno~is). it nrny 
form the largest part of the apex, but the latter wi ll he less conicnl than 
in health. 

The papillary muscles and columni--c carnem a.re greatly thiekrnrrl. 
and, particul arly in the eccentric form of bypcrtroph.v, they arc often 
decidedly fl attened. l n this form the septum fre11uently .shows iucrca .. crl 

soa~i~';~f11~r~~~~1r;1t~ 1~!~~~1~;~.not be attempted until the ri901· morlis has beeu o\·er<.Vllle hy 
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thicknc~i-l-a. condition that I ha\'e ne,·er observc<l in simple hypcrtrophr. 
The muscular trabeculm generally assume greater prominence on tiie 
right than on the left :side. The muscular structure is usually of a 
dl•epcr red color and also firmer than normally. The hypcrtrOphie1l 
left \'Clltricle can, as a. rulc, be laceratC'd readily, '1 hi le the right, as fin;t 
J lO in~cd out by Hokitansky. may be tough and leatlier~·· As the heart 
contmues to enlarge it si nk8 lower in the chest-cavity; this is not, 
however, 011 ing to an _increase in size alone, but more particularl.v to au 
inc:rease in weight. ln hypertrophy of th<' hCart there is a, multiplica
tion of muscular fibers, to \I hi ch alone the en1argerne11t of its walls is 
attributable. 

Etiology.-llypel'tl'OJlhy of the left ventl'iclc ('ornctimcs tol'mcd 
!leneNtl ltypertroph!J) results from obstructions to the arterial circula
tion of whatever sort. 'l 'hese may be classified, accordin~ to their scat, 
into-(1) Lesions of the Heart.-(a) Aortic in competency and aortic 
stenosi$; th) Mitral insufficiency: (c) The fibroid form of myocarditil:l; 
(d) Pericardial adhesions, particularly in the young. Late in life the 
heart ma.y b<:'cornc atrophied. In such cases the rhythmic play of the 
Hntricle is impeded, the adherent pericardium exerts a counter-traction 
force during the s~·stolc, and thus the work is increased be~·o1Hl the 
capacity of the normal heart·: in order to maintain a. proper circu lation, 
therefore, the mui;;cle h:~pertrophies. 'l'here is no ob~truction either at 
the orifices or in the arterial tree. In fibrous myocarditis a. portion of 
the muscular ti:-.sue is more or less functionless, though compen1'ated for 
by other healthier portions," bile the rhythm of the heart is also greatly 
di:-.turLed. In Yalvular disease the augmented tension in the "cntriclc 
in1luccs tl1c hypertrophy. 

(2) Abnormal Conditions of the Blood-vessels.-( rt) Na1TO" ing of the 
aorta-e. g. con<Tenital stcnof-l-is, external pressure, and the de1·clopmcnt 
of an aneurysm~ (b) General arterio-sclerosis, by raif;ing the prci-isure: 
(1') Increased arterial prC$SUrt\ due to the contraction of th e peripheral 
vessels in co1u;N1uence of the local action of certain chemical and bio
logic irritants (lead, Bright's disease, gout, s,yp hili s). ln all of these 
cases, \\ het l1er the blood-pressure is raised in larger or ~ma iler vc~!'cls, 
incrca~ed cardiac action is essential to meet the demands of the sy~tem
circula.tion . 

• \ttcntion shouM be call eel to the causes of the so-called "primary 
idiopathic hypertrophy," in which ,·ariety the above-mentioned etiologic 
factors arc absent. 'l'hc main c:rnsal conditions arc-(1) Prolonged 
phy~ical exertion, such as is necessary in certai n occupations {black
~miths. lorksmitbs, draymen, and athletes). (2) Constant over-disten
tion of bloocl-v('sscls, as in the case of excessive beer-drinkers (bN•r
lll'art). H erc the direct action of the alcohol upon the hcart·mu~cle 
must also he taken into account. (3) Functional <li8turbanccs (neuro~cs), 
coni;;tant o,·(·r-actio11 of the hea rt, and even paroxysmal t;u:hycardia.
conclitions excited by excessive mental excitement or emotion-tea, cof
fo(', an(l alcohol rnay give rise to primary '.rnd general liy pcl'trophy. In 
the la.tt.er ca.t(•gory of' cases it is the cxcess1Ycly rapid action or the heart 
tlwt prrnlucc·s the· l1 ype rtroph v. 

Hypertrophy of ihe right .;entricle dC\'Clops secondarily to any condi
tiou that offers o!J~tr1wtio11 to tl1c pulmonary circulation or to the bloocl-
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current through the right \·entricle. Among them iua.v he lllC'ntiQ1H·1l
(l) mitral incompetency and stenosis: (2) emphyst:'mn, or cirrho:-;is of the 
luug (producing compres .. ion or obliteration of the Yc~o;;;cl:-:.): ( :J} right
sicled valrnlar lesions, particularly obstruction at the pulmonary orifice: 
(-1) it is doubtful whether, on account of the normal s ituation of the right 
ventricle, pericardia! adhesions in<luce hypertrophy of Lhis chamber, a~ 
is sometimes claimed. 

Hypertrophy of the Am.j.cles.-IIypertropby with dominant dilatatiou 
of the left nuriclo occurs in mitral disease, and e~pecia lly in mitral .stL'· 
nosis . The right auricle hypertrophies, though not i1wariably, when the 
blood.pressure in the pulmona,ry vessels is pronouncrd from any cause. 
Stcnosis of the tricuspid orifice is occasionally the sole cau~c of thicken· 
ing of the right auricular wall, which <1lso becomes bypertrophie1l iu 
tricuspid incompetency. 

Symptoms.-Therc may be an enti re absence of subj ectire symp· 
toms, since hypertrophy of the heart may be said. with rare cxceptio1l'·•, 
to he protective in character. When present, their inten~it.r rnrics with 
the degree of the hypertrophy, which is then pronounced. as a rule, and 
often alreatly attended by incipient dilatation. They ma.y be lonrl en-

}~;~1l~7~s t:~1~fl~1nf~·:~~~~~!lj~1~e1~~:azm~~~t w:~!~spi~t~o~~~ f~-·1~n;;r,a1!~ret~~1:~1i~~ 
most annoying when the patient is in the recumbent posture 1 particularly 
on the left side, and when the h.ypertroph,v is depe111lent upon nerrous 
causes. Pain and palpitation are seldom complained of except by ncur· 
a.;;thenics and patients suffering from eulargcment due to tobacco and 
excC'ssivc muscular exertion. Decided aggravations of the local mani
fe:itations m:iy follow the operatio n of influences that create a dcm:rncl 
for incre:tsed cunliac action, such as undue mental emotion or excite
ment, physical cxhaustion1 actin" bodily exercise, and gormandizin.p; 

The gl'lieral symptom.rs1 when present, nmy fluctuate or even intcnmt. 
'l'hose most frequently observed arc folness in the hca1l. often amounting 
to actmil headache, tinnitus aurium, carotid pul~a.tions, flushing of tbc 
face, flashing of light before the eyes, and often prominent eyeball~. Thc ... e 
symptoms arc attributable to the increased Yigorof the cerebral circulation. 

J-l ,•mote hjfects.-General or total hypertrophy promotes abnormal 
fulness of. and increased tension throughout, the arterial tree. Endar· 
teritis and artcrio·sclcro~is are, as a coni;:equenee. frci1uent consentane
ous dcYelopments in advanced cases, especially "hen the cause of t~e 
enlargement has been increased tension in the peripheral ,-e~seb. a~ 111 

Bright's <.fo•easc. With a. circulation too forcibly carried on . as in hy
pertrophy, the sclerotic Yessels are OYerstrained, ei:.pecially the large one:'. 
near the heart, a1Hl arc apt to rupture. rl'he break often occur:". in the 
bra.in (apoplexy) or in the lung (pulmonary apoplexy), and hcmorr~afre 
from the lungs (hemoptysis), due to left ventricular hypertroph~._ 1s of 
greater fre 1tl('ncy, I believe, than most writers are ready to admit. 

Physical Signs in Left-sided Hypertrophy.-Inspatio11.-In females 

f~1~~ in1~~~~11:~t~1~~i~~1;;~tg;;:~~/:~-~di1~~cl~itsrot~~f;·~Ci(~ :1~~'\1~J;·e,~~:~:~1 :,~~~~ 
~::~~1 ~o1 :~~·.s a.,~,~-~~!.\~~ ;~1 ~:c~;.e~f a:~:, 11t:t~e~~~~~~:~o:1r~:i ~~ed~;J1 ~·:r~~ b~~~ 
he may be lying, may share Yisibly in the cardiac impulse. 
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Paljwtion.-In pronounced grades the impulse may be felt ai; low 
down as the sc,·cnth intcr~pace and as far to the left as the axilla. In 
si1J1ple hypertrophy it is carried downward to the sixth intercostal space 
and outward to a point near the anterior axillary line. 'l'hc impul.!'e is 
slow, forcible, and heaving. lifting the fingers of the examiner at each 
systole. In eccentri c hypertrophy \hypertrophy with dilatation), though 
heaving ant.1 forcible, it is somewhat more abrupt, and, partakes of the 
nature of the impul se in cardiac dilatat10n . 0Yer the aortic orifice or 
second interspacc, to the right of the sternum, a sl1')rt diastolic impulf.ie 
may also be felt occasionttlly (double impulse). The pubc in pure 
hypertrophy is full , strong, regular, and of normal rate; it is also pro
longed, owing to in creased tension. In eccentri c hypertrophy it is soft, 
full, and some" hat accelerated. 

Pt'rl'llSSion.-'l'he area of cardiac dulness is enlarged both in its 
\'ertical and trans,·er:;ie diameters. 'rraced upward, dulness may tcr
minltte in the second interspace, whilst to the left it may extend 1 or 2 
inches (:2.5-5 cm .) beyond the rni<l·cbYicular line. When hypertrophy 
is of moderate extent, the left limit of dulness corresponds with tlte 
results of palpation and iu:-pection: but when it is of immoderate ex
tent. the cxtt•nsion of dulne::.:!' does not keep pace with the systolic im. 
pube, which is diffused to points beyond the limits of contact of the 
heart "ith the thoracic wall. If concomitant h.'~pertrophy of the ri7ht 
Ycntr ic:le be present, dulne~s will also extend to the right for 1 inch 
(2.5 cm.) or more beyond the right edge of the sternum . 

..Auscultation.-'J'Lc ~ouncls \'ary with the grade of the morbid pro· 
cess and the variety . In simple hypertrophy of marked type a pro· 

!JuJf e~~~l11~ T~~ h~h~o1~1~~~~l. s~~.\~1~ 1 s!~o~~1rl":~~~n~~<;~·~~~) ~~ei,n ~~~i fi~~f '~\l~~ / ~'lni~ 
oftrn ringing. Th e degree of accentuation <lepends partly upon tlic 
vigor of the left ventricle. though chiefly upon the condition of the 
bloo<l·vcsscls. Recluplication of the second sound. due to high tension, 
is common (r. 9 . in Bright's disease). In dilated hypertrophy the first 
sound i~ clearer n.n<l more abrupt. while the second sound is ICSti marked 
01· c\·en faint. )Jodifi cation of the sounds just described occurs when 
h)·pertroph:· is dependent upon chronic rnlnilar disease. 

Hypertrophy of the Right Ventricle.-One or more of the causa l fac. 
tors that produce augmented tcn:-ion in the pulmonary ve~sels are pres· 
ent, and, if properly apprec:iatecl. will throw light upon the cond ition . 
There may be an absence of all symptoms if the hypertrophy exact ly 
balances the result of the obs.tructiYe forces, and this state may be main· 
taine<l for a long pcrio1l of time. C ndue exertion. ho,,·e,·er, soon lea<ls 
to temporary <1.rspnea. in many cases. 'Th en secondary to emphysema. 
or cirrhosis of the lung the symptoms occasioned by the latter diseases, 
such as cough and <ly1'pnca, may completely veil any sym ptoms that 
may he clue to the hypertrophy. Discomfort in the cardiac region 
should, however, arouse suspicions of the existence of tl ie latter con· 
dition. When dilatation of the ventricle supervene~, as is usual. and 
the clinical evidences of tricuspi<l incompetency develop, then pulmo· 
nary sym ptoms. due to "enous congestion, are prominent; these arc 
bronchial catarrh, short ness of breath, and the like. Lriter, general 
cyanosis und edema. appear. As pointed out in the discussion of l\Iitral 
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Stenosis with permanently heightened tension ancl oYerµ.rowth of the 
right ventricle, the lung-ve!'scls become athcronrntou~ ancl the lun~· 
tissue the seat of brown inJuration. Owing to the fact that the ~c1L'· 
rotic vessels are easily ruptured, bcmopty~i~-a not uncommon cn.·ut 
after sudden great exertion-is to be expected : intcn!.'C pulrnonar~· 
congestion and apoplexy may also be met with in h~·pcrtrophy with 
dominant dilatation. 

Physical Signs.-'fhcsc have been in the main detailed in ~peaking 
of affections of the mitral valve. In spection discloses bulginµ: of the 
s ix.th arnl seventh left costal cartilages and of the low('l' sternum . In 
the angle between the cnsiform cartilage a.1111 the seventh rib nn cpiga"'
tric impulse may be visible, but more commonly the impul~c i~ in tlie 
sixth intcrspacc. close to the left edge of tbc sternum. It i~ ab;o nry 
generally seen to the right of the sternum. in the third an1l fourth 
interspaces, and particularly is this the case in eccentric hypertrophy, 
forming a highly characteristic sign. The apex-beat is therefore diffu"'e, 
the radial pulse is sma.11, and in dilated hypertrophy it is increa~ed in 
fre11uency, and is small and irregula.r. 

Percustsion shows the extension of cardiac dulness to a point an im:h 
(2.5 em.) or more beyond the right sterna l border. When there is great 
in crease transversely, dilata.tion is most probably as~ociatc<l and may 
predominate over hypertrophy. The au."'-cultatory signs arc not 1li~tin(.'t
ivc unless dilatation also exists. when the first sounds :ue c:lcar arnl 
sharp. In simple hypertrophy the first sound is slight ly prolonged anti 
lower than in health. Owing to the high va~cular tension throughout 
the lungs the sccon<l sound at the pulmonary valve is accentuatc<l, an'l 
reduplic:ttion of the secoJl(l sound ma.y occur for the same reason. 

It must be kept in remembnincc that when a<lva.nced emphpenrn L.; 
present all the physical signs will be g reatly modified, an1l may even be 
entirely negat ive, though the heart be of large size. Under these cir
cumsta,nccs venous pulsation in the neck would be diagnostic of dilatrll 
hypertrophy of the right ventricle. 

Hypertrophy of the Left Auricle.-This ma.v be assumed to occur in 
mitrnl stenosis a.ncl incompetency in order 'to compensate for thc"e 
le:-;ion-;: it cannot, however, be recognized po~itively by physical sign.:i;. 
When the chamber is at the same time extensively dilated. the dulne"'~ 
ma.y be extended upward to the left of the sternum, pnssing over the 
third a.nd even second interspaces. At this point-the secon<l intcr
space-a presystolic wave may now be noticeable. 

Hypertrophy of the right auricle, associated with dilatation, is per
haps more common tha.n its counterpart on the left side. It is ~eeondary 
t? tricuspi~l incompetency (rarely stcnosis) and enlargement o.f. the 
r1i:!'.ht vcntr1clc, and hence has the same etiology as the latter conrl1t1ou.;. 

The physical ·"'-~11ns are-systolic jugulu.r-puhmtion, sometime~ a. pre· 
s.vstolic wavy pulsation over the third and fourth intcrspaces to thC' r1,crbt 
of the sternum, extension of cardiac dulness to the same interlipacc:-<, 
and other signs of tricuspid regurgitation. . 

Diagnosis.-'l'hc recognition of cardi:tc hypertrophy is po~'l1hle 
only by a.ttcntion to the physical si~ns. Next to these, in point of 
diagnostic value, come the causes, which shoul1l therefore he diligently 
searched for; the rational symptoms arc least in valuc1 though u:-;ually 
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corroborative. I t is difficult to establish a. diagnosis, even approx
imately, when extensive emphysema. coexists. As before pointed out, 
venous pulsation in the neck would point indisputably to right ventric
ular hypertrophy. 

Differential Diagnosis.-Conditions that ca.use an increase in the pre
cordial area of dulness, except hypertrophy, must be eliminated. (1) 
Pericardial Ejf.<Lsion.-A careful analysis of the physical signs and the 
history will suffice. (2) Aneurysm.-In this affection the enlargement 
is altogether up1rnrcl and to the left or right. This fact, joined with 
the other evidences of aneurysm, should obviate error. (3) ilie<liastinal 
,qrowtlts also enlarge the dull space ma.inly upward and to the right or 
left, though the point of cardiac contact may be incre:tsed anrl the heart 
carried forward . (-1) JJisplacement of tlte heart does not give a l1 caving 
impulse nor an increased area. of dulness; moreover, it usually furnishes 
its special cause (pleural effusion). (5) Abnormally narrow-chested 
persons present a considerably increased superficial zone of dulness, 
partly owing to the position assumed by the lungs and partly (perhaps 
chiefly) to their imperfect development. Since there is usually an 
entire absence of all other physical signs of hypertrophy, ordinary 
caution will exclude the latter complaint. (6) Affections of tlie Lungs 
and Pleurre.-Left-sicled pleurisy with retraction may, by exposing a 
large part of the anterior surface of the heart, give rise to signs of 
moderate hypertrophy. The presence of the former condition, th e lack 
of expansion on deep inspiration, the displacement of the heart to the 
left and upward, and an absence of the causes of the latter should lead 
to a correct conclusion. (7) Phthisis and cirrhosis of tlie lung, with or 
without pleurisy, m:ty in lik e manner produce apparent enlargement of 
the heart. It must also be remembered that cirrhosis of the lung is 
one of the causes of right-sided hypertrophy, and that the lotter condi
tion may therefore be present. 

Prognosis and Course.-The course that will be pursued depends 
largely upon the stage at which the case has arrived and the character 
of its special cause. I have repeatedly found postmortem evidence of a 
moderate grade of hypertrophy in persons who died of other affections, 
and with especial relative frequency in those who bad constantly fol
lowed manual pursuits. Simple cardiac hypertrophy, being compensa
tory as a rule, exerts in nearly all instances a salutary influence, and 
if the processes that constitute the causal factors are not steadily pro
gressive, life may not only not be curtailed, but be greatly lengthened 
by its existence. Even in organic valvular disease of the heart hyper
trophy prolongs life by overcoming the ill effects of the valve-lesion 
and by maintaining the normal circulatory equilibrium. But since in 
this class of cases the lesion is progressive despite treatment, a limit is 
reached sooner or later beyond which the increased vigor on the part of 
the heart cannot be maintained. 1l'he nutriti ve functions become inade
quate in obedience to a natural law, and muscular degenerations then 
occur, followed hy disturbances of the circulation due to cardiac weak
ness and secondary dilatation . It must, however, be recollected tha,t 
the heart may at no time, in the course of certain cases, fully compen· 
~ate for the causal condition-£" y. as when a valve ruptures with start
ling suddenness. :F'a.ilure of the car1liac nutrition at once renders the 
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prognosis unfrworable. Serious symptoms, widely distributed, that ham 
been pre\'iously mentioned as characterizing broken compensation, are 
certain to arise and gradually prove fatal, though, as a rule, temporarv 
restoration of the cardio-circulatory system is obtainable. UccasionnJI,:, 
as lhe result of undue muscular exercise, acute dilatation, followed bv 
a speedy termination of life, is obsened. I believe that hyprrtrophj 
of the left ventricle warrants a more favorable prediction thtt11 can be 
made in hypertrophy of the right, and this for two reasons: first, the 
increased capacity for work of the left ventricle; second, the milder 
character of the many factors that are productive of left YCntricular 
hypertrophy, as compared witL those of the right. In special instanccs1 

bowC\'Cr, the reverse may obtain, as when left-sided hypertrophy is a!"sO
ciated with or caused by general arteria.I degeneration. It may he of 
advantage to the student and junior physician to recapitulate here a 
few of the chief points that are prognostically favorable as well as those 
that are unfavorable: Favorable Conditions.-(!) When the hypertrophic 
development fu11y compensates the causal lesion ; (2) when the causes 
arc removable or more or less amenable to treatment; (3) when the ex
ternal conditions under which the patient lives, his habits, and general 
nutrition are good. Unfavorable.-(l) When signs of imperfect nutrition 
of the heart arise; (2) when evidences of advancing cardiac dilatation 
(dyspnea 1 rapid, irregular pulse, edema) show themsch'es; (3) when 
poverty, poor food, intemperate habits, and an unhygienic environment 
a.re all combined; (-!) when apparent cardiac vigor suddenly gh·es place 
to dilatation and great cardiac weakness. 

The treatment has for its prime objects the establishment of full, 
and the prevention of failure of, compensation (vide Chronic Valvular 
Disease). 

Over-l1ypertrophy, as indicated by certain cerebral anrl thoracic 
symptoms, may result from the exercise of improper 11otions respecting 
the treatment of the causative lesions anrl of organic disease of the 
heart in particuhir. It requires careful dietetic and hygienic manage
ment rather than therapeutic activity. Briefly, the diet shoulcl be 
nutritious, but the more concentrated forms of food should be used ver~' 
sparingly, and the daily quantity should he slightly less than that re
quired in health. It must be non-stimulating, and tea, coffee, alcohol 
in all forms, and smoking must be prohibited. The physical exerci:-e 
should be motleratc in amount and of the gentlest sort, and if the 
patient's occupation tends to stimulate the heart, it must be immediately 
abandoned. A mild saline purge (3ij to .~ss-8.0 to 16.0-of Hochelle 
salts once daily) is quite beneficial. 

For the relief of the symptoms referring to the head (tinnitus auriu~, 
vertigo, fulness) and to the precordia (weight and discomfort) artenal 
relaxants arc the best, particularly when arterio-sclerosis is causing car
diac O\'Crstrain. Among them nitroglycerin in full closes and veratrum 
viri<lc arc most useful, though the efficacy of both ma.y often be enhanced 
by the addition of the bromids. In cases of ucn'ous origin the hro
mids, with preparations of valerian, are the most \·a.luable agents. 
Nothing, however, is of higher importanc~ tha.n the dctermintltion and 
removal of the ca.use when possible. After compensation has failed the 
further trea.tment is identical with tha.t of cardiac dilatation. 



DfL.ITATIOS OF THE HEART. 6~3 

DILATATION OF THE HEART. 

Definition.-By clilatotion of the heart is meant an enlargement of 
its various cavities. 'l'hc walls of the chambers may in consequence be 
thinner than in health, but much more commonly they are thicker, as in 
dilatation witli hypertrophy. Both hypertrophy and dilatation are rela
ti,,e terms, but the btter has reference to that condition in "hicb the 
cavities arc clistenclc<l out of proportion to the diameter of their walls. 

Varieties.-(1) .Dilatation witlt Ifypertrophy.-IIere there is a pro
gressire increase in the capacity of the chambers until they attain to 
large dimensions. The cardiac walls continue of abnormal thickness, 
yet the vigor of the divisions affected may be relatively diminished to a 
rcmarka.blc degree, owing to the weakening influence of the degenerative 
processes that n.ttn.ck the hypertrophied muscles. In eccentric hyper
trophy the Ueart-Ca\•ities are dilated, but the hypertrophied cardiac walls 
are sufficientl.v Yigorous to meet the demands of the circulation. This 
condition shou ld not be regarded as identical with dilatation with 11yper
troph.1J, but frequently merges into the latter, the size of the cavities 
now being proportionately greater than is the thickness or t11e functional 
power of their walls. 

(2) lJilatation with Tliinnin,q of the Heart-·walls.-rl'he diminution in 
the diameter of the cardiac muscles may be slight if the capacit_v of the 
chambers involved be only moderately increased. Instances of this sort 
arc sometimes seen to follow prolonged feyer (typhoid). On the othf'r 
hand, the process of attenuation may reach a high grade. the greatly 
thinned cardiac wall being scarcely capable of' holding the weight of 
the contained blood. 

(3) ])i{atation with little or no variation .from the normal cardiac wall 
has :tl~o been described bv some authors. I t is to be observed, howe\·er, 
that stretchi ng of a cavit)r whose walls are normal must be attended with 
thinning: of those walls, unless there has been pre-existing hypertrophy. 

Pathology.-Dilatation with hypertrophy is generally secondary 
to rnln-lesious, and affects more than one caYity as a rule. It may 
happen, as in advanrr<l aortic regurgitation, that all the divisions are 
dilated. ~rhe right \'Cntricle is somewhat more frequently dilated than 
the left, however, for reasons pre\•iously adduced. rl1he auricles (espe
cially the left) are more frequently expanded than the ventricles: hence 
of all the chambers the left ventricle is least apt to dilate. ~rh e extent 
of the relative increase in the capacity of the cavities is variable, and 
often remarkable. As an example of extreme dilatation of a chamber, 
the left auricle in cases of mitral stenosis may be sin~lc<l out; I have 
seen an instance in which this auricle wa~ capable of' containing twenty
two ounces of blood. 'l1he septum may be seen to bulge when one ven
tricle only is stretched. Extensive dilatation of the chambers produces 
a dilated condition of tLe auriculo-,·entricular rings, which in turn gives 
ri se to relative incompetenc.v. Other cardiac or ifices are found to be 
similarly dilated. Dombrowski 1 has drawn attention to the fact, first 
pointed out by Wolf, that the surface of the mitral leaflets greatly ex
ceeds the orifice, and Kirschner and Ga.rein contend that the anterior 

1 u Functional ln:sufticiency of the Yalves of the Left lleart,1' Re1111.e de Medecine, Sept.. 
10,1893. 
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Hap alone suffices to close the mitral orifice, "even when the left heart 
is considerably dilated. " Dombrowski believes that functional incom
petency is due, in many cases, B to muscular dilatation, producing a. 
separation of the insertions of the papi llary muscles, which in syst0lc 
cannot approach each other near enough to allow the valves to close, the 
contraction of the papillary muscles only increasing the difficulty." 
Grea.t dilatation of the left auriculo-ventr icuhir ring is, however, prob
ably an important factor in the causation of relative mitral incompetency. 
'l1he tricuspicl valves, being scarcely competent to cover the correspond
ing orifice normally, are unquestionably incompetent when that orifice 
is considerably dil.ted. 

rr he shape of the heart is altered according to the seat and extent of 
the dilatat ion. When a ll the cavities are di lated the organ assumes a 
globular form, whi le d il atation of the ventricles only produces broaden
ing of the apical region. 

Condition of the Endocardium and Cardiac Musele.-rrhe muscular 
tissue generally exhibits degenerations (fibroid, fa.tty, or parcnchyma
tous), but in some cases even microscopic changes are entirely wanting. 
I mportant as is the part played by the ganglia. in maintain ing the nu
tritive integrity of the heart by supplying nervous force, our knowledge 
of the alterations that may occur in them in this condition is as yet very 
imperfect. Ott and others have, however, found them to be degenerated. 
Opacity a.nd patchy roughening of the endocardium arc common. 

Etio logy.-Entering into the causation of cardiac di latation, there 
are two essential factors : (1) increased endocardial tension; (2) dimin· 
ished resistance, due to weakened cardial wa.lls. Each of these may be 
the sole cause, though more often they act together. 

(1) Increased Endocardial Tension.-It is to be premised that a pri
mary and a secondary form occur, the latter being of greater importance 
cli nically than the former. · Primary d ilatation occurs from a recent ob
struction to the circu lation of considerable nrngn itudc ;rnd at any point 
throughout the blood-vessel system. A good example is afforded by 
aortic constriction 1 in which conchtion the obstruction of the a_ortic ring 
engenders d ihtation of the left ventricle by raising the intra.ventricular 
pressure; this is, however, quickly overcome by compcn~atory hyper
trophy. In the vast majority of these instances, after a long intenal 
of perfect compensation, a. nutritive break-down takes place, with ensu
ing secondary dilatation. 

Other causes of augmented endocardial pressure h~we been considered 
in the discussion of H ypertrophy and Chronic Yalvula.r Lesions. In 
eccentric hypertrophy both dilatation and hypertrophy ~o hand in band, 
until finally the cardiac nutritive funtions fail and dilatation at once 
predominates (dibtation with hypertrophy). Compensation has no~ 
been ruptured. Among the exciting factors that ma.y precipitate this 
accident may be briefly stated-recurrent endocarditis, intercurrent 
febrile affections which over-stimulate the heart and tend to impair its 
muscular tissue, general disturbances of nutr ition, and, lastly, physical 
and mental overstrain. 

Acute ptimary dilatation may be brought about by suJden 1 great ex
ertion, as in ascending mountainous elevations. Under these circum· 
stances the heart palpitates violently, there is epigastric pulsation, and 
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often pain in the cardiac region-evidences of dilatation of the right 
ventricle. Although in these cases the heart's reserve capacity for work 
has been exceeded, rest and then quite moderate exercise often restore 
the conditions to the normal. I ha.ve seen acute primary dilatation 
produced b:Y strong emotion; in such cases sudden contraction of the 
peripheral vessels occurs, attended with arrest of the heart's action; this 
soon gives place to violent palpi ta.tion and rarely to dilatation. Sudden 
fright may also, by inducing organic changes, cause acute dilatation. 

The remarkable endurance of the athlete and the gymnast is in part 
owing to the abnormal amount of physiologic cardiac reserve force 
which they naturally possess, but it is mainly due to the invigorating 
effect of training. If, howevc.r, the training be not so conducted as to 
symmetrically develop the entire muscular system, or if the exert ion be 
in excess of the reserve functional power of the heart, then acute dila
tation may suddenly arise. From this accident recovery may, after a 
time, take place; sometimes, however, it initiates organic valvular dis
ease, and thus prohibits the further undertaking of unusual feats. 'J1he 
-::ardiac muscle may be impaired by pericardia} adhesions from the ex
tension of fibrous overgrowth to the adjacent myocardium. 

Apparently idiopatliic cases of cardiac dilatation of in determinate 
etiology rarely occur. 

(2) Diminished Resistance owing to Weakened Cardiac Walls.-'J'he 
occurrences that weaken the card iac wall are numerous, and not a 
few lead to acute primary dilatation, such as ·myocarditis due to acute 
specific fevers (scarlatina, typhoid, typhus). It is especially prone to 
occur in rheumatic endocarditis and pericarditis. ~'he chronic degen
erations (fatty, fibroid) impair the contracti le power of the heart. Nu
tritional disturbances of varied origin may in<luce enfeeb lement of the 
cardiac muscle, such as digestive disorders, ill-ventil ation, lack of opcn
air exercise. and improper or defective food-supply. Dila tation is met 
with also in d·iseases of tlte blood (chlorosis, anem ia, leu kem ia.). 

Clinical History.-In acute dilatation the onset is sudden. It is 
accompanied by ~uch symptoms as dyspnea and cardiac palp!tation 
(both speedily becoming aggravated), and frequently by pain Ill the 
precordial region. 

The physical signs may be incontestable. They are ,·enous pulsation 
in the neck, a rapid, feeble apex-bea.t, ancl a systolic murmur at the tri
cuspid valves, all of which declare the presence of tricuspid regurgitation. 
Among signs of subsidiary value are a ,-enous turgescencc, a marked 
epigastric pulsation, and a sudden extension of dulness to the right; the 
pulse is small , irregular, and exceedingly rapid. In the more chronic 
form, which arises from slowly-acting causes, or in that which accompanies 
eccentric hypertrophy or follows simple hypertrophy due to left-sided 
heart- or lung-trouble, the manifestations that characterize the earliest 
stage are not at all striking. 'l'hey indicate weak heart-walls, a.nd such 
chambers arc soon unable to expel their contents during systole. Hence 
with each subsequent diastole the abnormal amount of blood contained 
i~ them is increased. From these facts it is readi ly seen that the essen
tial causal conditions-increased endocardial pressure ancl wcak.cned 
heart-walls-arc present a.nd act ive in facilitating the process of dilata
tion, once it bas commenced. '11his blood-stasis, as previously pointed 
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out, often extends from the left heart to the pulmonary vesseh;, from the 
latter to the right heart, and finally to the general venous system. Both 
in the acute :i.nd chronic forms, however, failure of tile right ventril'/e 
more often constitutes or determines rupture of compensation and is the 
harbinger of serious symptoms. Obviously, the symptoms must be those 
described as belonging to organic diseases of the heart (tricuspid incom-

pet~~isici:i ~~;~i~~J?;spection in dilatation of the left ventricle shows 
a. diffuse, wea.k, fluttering, and often a distinctly undulating impulse. 
~I.1he apex-beat will show a greatly diminished vigor in its normitl area, 
or there may be no recognizable area of strongest impu lse, as in health. 
Distinct pulsation in the second left interspace is not rare, and is of 
ventricular origin. Its feebleness and diffuse character are confirmed 
by palpation. It may be quick and sharp, though always hicking in 
power. Walsh first ma,de the capital observation-since abundantly 
corroborated-that the impulse may be visible, yet not palpable. 'l'hcre 
may be an utter absence of the apex-beat in marked cases. 'fhe pulse 
is small, often rapid, and lacks regularity. Percussion shows a lateral 
increase in dulness to the left, to or even beyond the mid-clavicula.r line, 
upwartl to the second rib, and downward as far as, though rarely below, 
the sixth interspace, except perhaps, in rare instances, in dilatation with 
hypertrophy. 'l'he lungs in emphysema may to a great extent overlap 
the heart, with a corresponding diminution in the area of dulness. 

lJilatation of the rig/it ventricle demands separate consideration so 
far as the impulse and percussion-du lncss a.re concerned. The normal 
impulse is largely replaced by the abnormal a.pex-bea.t of the right ven
tricle, which a.dvanccs to the anterior chest-wall. The chief impulse is 
now seen ancl feebly felt, as a rule, below the xiphoid cartilage, or, less 
commonly, to the right or left of the lu,tter. A wavy pulsation is seen 
to the left of the sternum, over the fourth, fifth, and sixth interspaces 
and dose to its right edge. If <lilatation of the right auricle be asso
ciated, as is often the case, a distinct pulsation also occurs in the third 
right interspace. Dulncss reaches to a point 1 inch (2.5 cm.) or more 
beyond the right sternal border on a level with the fourth interspace. 
If both ventricles :ne extensively dilated, dulness extends bilaterally 
in a transverse direction. 

On auscultation variable results are obtained according to the state 
and diameter of the cardiac walls. When thin and not much disorgan· 
izcd1 the first sound is much shorter, sharper, and more ringing than in 
health. In advanced cases the systolic sounds may be feeble and indef
inite, and sometimes the first closely resembles the second sound, the 
long pause being shortened (fetal heart-sounds). ~l1hc canter rhytl~m, 
however, is more common. Irregular an<l intermittent cardiac a~t1on 
are usuttl phenomena. The abnormal conditions of the two vcntncles 
often tliffer, or either ventricle may be implicated alone. Hence sounds 
may differ in intensity. Reduplication may occur, but is not frequc.nt. 

Pre-existing organic murmurs obscure the sounds due to dilatat1on, 
and, on the other hand, the dilatation may also alter the murmurs (pr.e
viously audible), and even cause them to disappear, as, for example, 10 

mitral stenosis. Again, dilatation may induce relative incompeten.cy or 
supera.dd a murmur, a.s in cases of chronic valvular disease at the aur1culo-
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ventricular orifices. It is interesting to recall here that proper treat
ment may remove a murmur due to relative insufficiency, and that this 
treatment ma.y, in turn, reproduce an organic murmur. 

Diagnosis.-This is made readily when there is obt:tinablc a. clear 
history, together with the following characteristic features: a weak, irreg
ular heart-action; an extended, wavy impulse; a small, vigorless. irreg
ular, and intermittent pulse; often an indistinct apex-beat; an outward, 
upward increase in the percussion-dulness on one or both sides, causing 
the outline to resemble a square j and a brief, sharp, yet feeble first 
sound that strikingly resembles the second, which is itself enfeebled. 

Differential Dia.gnosis.-Hypertrophy, like dilata.tion, gives rise to an 
extended area of impulse and of percussion-clulncss; hence by the care
less observer these conditions are sometimes sadly confounded. From 
dilatations, where the diagnosis rests upon the points above enumerated, 
hypertrophy is to be distinguished by symptoms of an opposite nature, 
such as indicate increased vigor on the part of the heart. The latter 
are- a slow, heaving impulse; a slow, full, regular pulse; an increase 
in the area of clulness, chiefly outward and downward; abnormal position 
of the apex-beat; and the prolonged, dull first and accentuated second 
sounds. To determine the point at which eccentric hypertrophy ends 
and dilatation (with hypertrophy) begins is often difficult, but a careful 
discrimination must be attempted, and I have already discussed the 
ushering-in symptoms of dilatation following hypertrophy (chiefly of 
the right ventricle) in connection with Chronic Valvular Disease. Oc
curring in left ventricular hypertrophy, dilatation first betrays itself by 
a change in the position of the visible apex-beat and the impulse on pal
pation. Thus, the maximum point of the apex-beat of hypertrophy very 
early becomC;d rounded and indefinite, and later is diffuse and wavy. 
Its strong, long-drawn, heaving, yet well-defined impulse gives place to 
the shorter, more sudden shock of commencing dilatatio u. indicating 
weakness. These signs, together with a reduction in the strength and 
an increased frequency or irregularity of the pulse, show the condition 
to be dilatation with hypertrophy. 

The prognosis is bad, as a rule, though it may dcpeud upon the 
causative factors in numerous instances. 

Treatment.-This in all essential particulars is identical with the 
treatment of organic heart-affections after rupture of compensation. The 
etiology in many cases differs from that of the organic valvular affections 
of the heart, since, next to rest and cardiac stimulants, the rcmonll of 
the remote and near causes of the dilatation is the most important part 
of the treatment. Individual cases frequently present special indications, 
however. and these must be met according to the usual principles, which 
ma.y be found in appropriate sections of this work. In cases of non-val
vular origin digitalis and other heart-stimulants may be omitted, though 
they should be promptly employed if demanded by a recurrence of the 
symptoms indicating dilatation. When tlrn di latation has been over
come, careful attention is to be bestowed upon a,ll the details of the 
patient's life and sanitary surroundings in order to force his bodily 
nutrition to the highest point. Every precautionary measure having 
for its aim the prevention of a recurrence of the dilatation must also 
be enjoined. 
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MYOCARDITIS. 
(Oarddis.) 

D efinition.-An inflammation of the muscle-substance of the heart. 
It may be acute or chronic. 

ACUTE MYOCARDITlS. 

Pa thology a nd Varieties .-(1) Acute Parenchymatous Myocarditis. 
-This is cha.racterized by a. granular degenerat ion of the muscular fibcr13 
of the pa.renchyma of the organ, with a numerical i n crcn~c in their nu
clei. ~rhe muscle-structure throughout looks pale, is turbid, nnd ''cry 
soft. Many cases of a. severe type te rminate in fa.tty degeneration. 

(2) Acute Diffuse Int erst itial Myocarditis.-Jlere the primary altcr~
tions affect the connective tissue of the myocardium; the hi13tolog1c 
changes consist in round-cell infiltration. 

(3) Acute Circums~ribed Myocarditis.-In this variety the clcgenerati\•e 
processes result in necrosis of the ti:;sues over large or small areas, with 
abscess-formation. 'l'hough usually multiple, these absce~scs vary con
siderably in number, and may rupture either into the various cardiac 
chambers or into the pericardium. Thus, the purulent contents of the 
abscess, when there is established a fistulous communication with an 
cndocardial chamber, find their way into the blood-stream and are con
veyed to all parts of the arterial s.vstem, frequently setting up, here and 
there, embolic processes of an infectious nature. The blood in turn 
enters the abscess-cavity, exer ting pressure on the walls, and may either 
produce an acute aneurysmal dilatation of the heart-wall or occasion 
fatal rupture into the pericardium. More frequently, perhaps, the con
nective-tissue wa.11 of the abscess yields gradually dur ing the ventricular 
diastole, when the cardiac aneurysm is formed with corresponding slO\\
ness. Occurring in the vicinity of oue of the :rnriculo-ventricular 
valves, abscesses may cause mitral or tricuspid incompetency. Owing 
to their tendency to burrow. they may perforate the inten•cntricular 
septum, thus creating a fistulous connection between the two sides of 
the heart, and resulting in an intermingling of venous ancl arterial blood. 
'11he abscess may become encysted, then caseous, and finally undergoes a 
calcareous process. 

E tiology.-Tlte causes ~f myocarditis are- (a) endo- and pericar
clitis in the course of rheumatism: it is probable that rheumatic myo
carditis may also exist without in\·olvement of the endo- or pericardium.; 
(b) the infectious processes in acute specific fevers; (c) infectious emboh, 
]?clging in the branches of the coronary artcri~s in connection with se~
t1ccmia, pyemia.1 and acute ulccrati\·e endocard1tis, and commonly term1· 
nating in abscesses (circumscribed myocanlitis) . The first two of these 
causes give rise to acute diffuse interstitial n.n<l acute parenchymatous 
myoca.rditis as a rule. As compared with the female sex, the male 
suffers much more frequently. 

Symptoms and Diagnosis.-The symptoms arc practically nega
tive. 'l1hey point to great cardiac enfeeblement, but do not furnish any 
information beyond exciting a suspicion as to the true nature of the 
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attack. When cardiac weakness, as shown by a rapid, small, compres
sible, and irregular pulse, and by attacks of cardiac palpitation and 
syncope, comes on suddenly in the course of rheumatism, septicemia, or 
other causal affections, myocarditis may be suspected. Later, signs of 
venous stasis appear. 

The physical signs simulate those of di latation, and may, indeed, be 
largely dependent upon the presence of the latter condition. Early the 
action of the heart is tumultuous; the sounds on auscultation are short, 
sharp, and finally very feeble. Murmurs in myocarditis are not rare, 
an<l are not necessarily dependent upon di latation. J{ichl's work shows 
the dependence of the vahes fo r their complete closu re upon a normal 
state of the different portions of the heart-muscles, and thus explains 
these murmurs. Their ~reat variabil ity as to presence or absence is an 
important point, especially in the diagnosis from murmurs due to endo
cardia.l changes. 'l'he latter usually coexist with an accentuatctl pul
monary second sound, while the myocardial murmurs usually do not 
appear, owing to weakness of the right heart. The special conditions 
rendering the murmurs audible are great dilatation, softening of the 
papillary muscle, and abscesses near the valves. 

The t~cognit ion of cardiac aneurysm is made possible by the manner 
of increase in the percussion-dulness (upward and toward the left) with 
coextensive pulsation. The symptoms of visceral or cutaneous embolic 
processes, especially when corroborated by the simultaneous development 
of a murmur and a septic type of fever1 should excite strong suspicion 
of the existence of circumscribed myocard itis. 

Prognosis.-The diffuse forms arc fatal; the circumscribed form 
may, however, end in recovery. Myocarditis may terminate life sud
denlv if violent or even active exertion be made. 

'l;he treatment is identical with that indicated for endocarditis and 
pericarditis-d iseases of wh ich myocarditis is often a complication. The 
effects of digital is, particularly when myocarditis super\'enes upon old 
heart-lesions, are quite unsatisfactory. When myocarditis is suspected 
as an independent condition, absolute rest must be enjoined, the general 
nutrition energetically maintained1 and the more urgent symptoms 
relieved. 

CHRONIC MYOCARD!T!S. 

(Fibrous 11/yocarditis.) 

Definition.-A grarlually developing inflammation of the cardiac 
interstitial connecti,·e tissue, resulting in induration. 

P a thology.-'J'he characteristic changes may be diffuse, though 
most frequently they are confined to certain portions of the muscular 
structure, the left ventricular wall, the septum, and the papillary muscles 
being the three favorite seats of the process. This is sometimes of ante
natal development, and then its usual seat is near the apex of the right 
ventricle. The hardened spots take the form of more or less rounded 
patches or broad lines. In color they are gray, grayish-white1 or gray
ish-yellow, the latter tint bei ng due to the intermingling of fibers that 
ba.ve undergone fatty degeneration. Their size is exceedingly variable, 
some being so minute as to elude detection by the unaided eye, while 
others measure 1 or 2 inches (2.5-5 cm.) in diameter. Inflamma-
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tory in duration (contraction) of the con us arteriosus of either ventric]e 
causes narrowing of the pulmonary and aortic orifices, with the u~ual 
signs and symptoms. Similar changes, by disturbing the function!'i of 
the papillary muscles, produce valvular incompetency. Compensatory 
hypertrophy of the uninvolved portion of the heart is also observed, 
both tbe size and weight of the organ thus being increased; the h)'per
trophic enlargement may frequently be accounted for in part bv an 
associated chronic endocarditis. Sometimes, however, the hypcrtrOphy 
is occasioned in great measure by general arterial sclerosis. Dilatation 
of the ventricles follows soon or late, with fresh anti grave disturbances 
of the circulation. 

Chronic inflammation usually attacks early the intima. of the coro
na,ry arteries, and leads to thrombosis, with the formation of anemic 
infarcts that subsequently undergo sclerotic changes in the muscle
structure. It is probable that most cases of localized fibrous myocar
ditis have their origin in an obliterating endarteritis. The calloused 
zone may yield to the endocardial blood-tension, and thus slowly pro
duce sa.ccula.r dilatation (aneurysm). Microscopically, the affection is 
characterized by hyperplasia of the interfibrillar connective tissue with 
subsequent development of new fibrous tissue. Fatty degeneration and 
atrophy of the muscle-fibers (the latter in conser1uence of compression 
by the fibroid degenerated tissue) are also observed. Fragmentation of 
the muscle-fibers has also been observed. '.!_'his occurs as a postmortem 
change, a.nd is due to a softening of the interfibril1ar substance (the ttat 
s2gnientaire of Renant). 

Etiology.-The disease is most commonly traceable to the action 
of one or more of the following factors: an excess in the use of alcohol 
or tobacco, lead-poisoning, gout, rheumatism, diabetes, chronic nephritis, 
mala.ria, and syphilis. '.!_'hus, it may be produced by many infoctions 
and chemical irritants, the latter, in most cases, first causing a sclerosis 
of the coronary arteries, to which the patchy fibroid degeneration is 
secondary. Some of the causes of acute diffuse interstitial myocarditis 
may by their more slight1y irritant effect (owing to the minutcnc~s of 
the dose of the specific poison) lead to the subsequent development of 
the general chronic form (e.g. rheumatism). Certain irritants that usu
ally engender localized lesions of chronic myocarditis may also affect. 
though less frequently, the entire myocardium, such as syphilis, alcohol. 
an<l gout. Chronic myoearditis may also arise in consequence of a 
direct c~tcnsion of the infectirn inflammatory processes in chronic endo
and pcncarditis. It may also follow injuries of the antero-latcral tho
racic region. Sex and age possess a predisposing effect, the disease 
being more common in males than in females, and after middle life than 
before that period. 'J1he right ventricle is apt to be the scat of chronic 
myocarditis during fetal life, if at all. . 

Symptoms.-Extcnsive indurated myocnrditis has been met with 
postmortem in numerous instances that b<.we been unattended by per
ceptible symptoms during life. In many of these cases the presence of 
compensatory hypertrophy accounts for the absence of any sympt?ms, 
and it may, therefore, be inferred that mild grades that fail to man1fcflt 
themselves must frequently exist. '.!_'he symptoms when present .are, 
almost without exception, untrustworthy for diagnostic purposes, smce 
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they bear a striking resemblance to those of the organic valvular dis
eases, minus their more characteristic physical signs. Among the 
earliest phenomena. that point merely to failing heart-power arc dys
pnca, and sometimes also, on exertion, palpitation and a sense of lteavi
ness or con!ftriction in the precordia. 'l'he patient suffers from marked 
general debility, and becomes fatigued in consequence of the slightest 
physical exertion. :Mental inertia. is the rule, and chronic mania may 
come on and last to the close. Later, more positive disturbances of the 
circulation gradually arise, and when the breathing becomes more diffl-

f,~;!s~~~:f i~;a~:,tlt:~~ ~i~~!;s~ :~1~o:~le~a:i~na:i·f;ti~~pet:1~ liver, gastro-
'l 'wo symptom that are frequently man ifested, and not without some 

diagnostic import, remain to be mentioned : (1) Angina pectoris, which 
is attributable to the scleTosed condition of the coronary arteries. It 
occurs in the form of paroxysms of severe pain in the cardiac area, 
that shoot into the back and down the left arm, accompanied by great 
anxiety of mind, an anxious countenance, moderate dyspnea. marked 
precor<lial pressure, and a feeling of constraint. It is often followed by 
some form of arrhythmia. Cases occasionally occur in which recurring 
paroxysms of angina pectoris, with or, without arrhythmia. are the only 
phenomena of the disease. 

(2) Cardiac .A1-rhytlunia.- Brachycardia is associated as a rule, there 
being a reduction in the pulse-rate to 50 or even 40 beats per minute. 
\Yith this decreased rate intermittency is often combined, and various 
other forms of disturbed rhythm are also observed, though they arc less 
frequent and lesR significant. Slowing of the pulse does not, however, 
prohibit the cardiac palpitation that is especially apt to arise <luring 
angina} attacks. DiHurbance of the rhythm may, on the other handi 
be entirely absent. . 

The pulse is slow. irregular, and of low tension if cardiac atrophy be 
present. Should fatty degeneration be conjoined, the pulse will be 
quickened and irregular, and this effect likewise obtains "hen the patient 
escapes sudden death and the usual dilatation supervenes. 

Chronic myocarditis may be the sole cause of the pseudo-apoplectic 
seizures that often terminate life abruptly. ]?receding the unexpected 
attack the patient, usually adrancecl in life, may have experienced from 
time to time sli~ht vertigo, syncope, and oppres~ion. These seizures may 
al~o be caused by a heavy meal or intense mental or physical exertion, 
and may consist in a momentary loss of consciousness, paralytic symp
toms then being usually absent. At other times they la!:-'t a. number 
of hours, and arc accompanied by paralysis which outlai;;.ts the coma, 
as a rule, by a few hours only. Convulsi\·e twitchings may be present. 
Durin~ the a.tta.ck cerebral hemorrhage occurs, and may leave the patient 
hcmiplegic. It is highly characteristic of these pseuclo-apoplccti<· seiz
ures that they tend to recur, sometimes at intervals of a few hours for 
a day or two, but more frequently at longer intervals during many 
weeks or months. 

Physical Signs.-'l'he impulse may be feebly heaving (sometimes ab
sent); the apex-beat is displaced downward antl to the left, while the 
dull area is enlarged concspondingly in the same direction. (Juite 
early the heart-sounds may be clear and strong, but subsequently they 
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become weak and mullled. A contraction of the papillary mu,clc' 
ancl of the cborcl::e tendinc::e may cause mitral incompetency with it:; 
customary murmur. 

With the occurrence of dilatation also comes an apical. systolic mur
mur (due to relath•e incompetency), with a gallop rhythm of the heart. 

Differential Diagnosis.-(!) Chronic valvulai· disease can, '" a 
rule, be eliminated prior to the occurrence of sccondal'y dilatation. 
During this period murmurs do not occur unless_ the rnlvular a<lncxa. 
(the chordro and papillary muscles) are affected. ln the latter event the 
secondary n.ltcrations in the heart, the symptoms, and whole course of 
the complaint are the same as in certain chronic valvular lesions. 

(2) 1lypertropl1y and Dilatation.-In chronic myocarditis hyper
trophy docs not usually reach as high a grade of development as in the 
majority of the organic valvular complaints and other c:iusal conditions. 
But after the occurrence of dilatation, following iuduratcd myocarditis1 

tbe differential diagnosis between the latter and eccentric hypertrophy 
is purely conjectural. 

(3) .Patty ot•ei·,qrowth must be distinguished from fibrous myocarditis, 
and is met with chiefly in brewers, publicans, and butlers. 'rhe disea!Se 
is also found to be specially related to obesity, and sometimes to over
eating and drinking, combined with indolent habits. These subjects 
suffer more frequently from bronchitis, emphysema, and nocturnal asthma 
than patients having chronic myocarditis a lone. Slight vertigo is com
mon, but true syncopal attacks are rare, according to my observation. 
In fa.tty overgrowth the heart-sounds are weak and decidedly muffled 
throughout; the pulse is weak, though regular as a rnle. Marked 
obesity, however, often obscures the local signs. 

'rhe prognosis is grave, chronic myocarditis being a fatal disease. 
Its course and duration, however, are subject to great varia.tions. Among 
unfrtvorable surroundings are certain causal and associated condition~, 
particularly arterio-sclerosis, ch ronic interstitial nephritis, and diabetes 
mellitus. On the other hand, if syphilis has been the cause. Lope for 
temporary improvement, if not for actual cure, may be reasonably 
entertained. 

Treatment.-The treatment should be managed according to the 
considerntions pointed out in the treatment of Organic Yalvular Dis
ea~e. Rest of body itnd mind is impcrntive. Next to this come the 
dietetic and hygienic details. Residence in a mild climate in winter 
and a change to the country or to a moderate elevation in summer are 
matters of the greatest moment to the welfare of the patient. Tho~e 
rather fre11ucnt cases that present, among other complications, suc_h 
closely united conditions as arterio-sclerosis, gout, and chronic nephritis 
sometimes do well while sojourning a.t certain mineral springs, such as 

~~~:~~nb1~es~a::~~~:i~' ~!~~~nf:~-e~~1~~t~ ~~~ti~~st~o\~se~1: Saratoga at 
When dilatation arises cardiac stimulants are called for, but must be 

used with an unusual degree of caution. Strychnin has proved its.el~ 
to be valuable if perseveringly exhibited. and here, as elsewhere, d1g1-
talis deserves a trial; its careless administration, however, ma.y give bad 
results if the pulse be much retarded or arterio-sclerosis coexist. For 
the angina pectoris morphin, administered hypodermically, is to be pre-



J)JSEASES OP 1'11E CORO.VARY ARl'ERIES. 653 

ferred. Recurrences of this distressing symptom may be averted by the 
cautious u!'c of nitroglycer in, the use of which shoul<l, however, be 
limited to cases tLat seem to be dependent upon arterial degeneration 
with high tension. Attacks of syncope are most successfully met by the 
hypodermic use of the diffusible stimulants (ammonia, ether), an<l at 
the same time by putting the patient at rest with the head lowered. 

DISEASES OF THE CORONARY ARTERIES. 

IT has previously been noted that in pyemia and all ied disorders 
septic emboli may block the branches of the corona.ry aTtcries, causing 
suppurative infarcts (acute circumscribed myocarclitis). 

It has also been shown that one of the chief effects of sclerosis affect
ing the coronary arteries is the production of clt1·onic myocarditis. The 
fact that the sudden blocking of one coronary artery by an embolus 
causes instant death should also be emphasized. In numerous instances 
in which death has occurred suddenly either thrombotic or embolic 
obstruction has been the only discoverable postmortem lesion. In 
others the pathologic evidences of Jocal or general atheroma have coex
isted. 'There is at hand much experimental testjmony tending to show 
that ligation or pl ugging of the coronary vessels in the lower animals 
causes arrhythmia or even an abrupt arrest of cardiac action; a partial 
or even slight reduction in the lumen of the coronary vessels by diminish
ing the supply of blood to the heart-muscle induces degenerations in the 
latter. In th is connection the anatomic peculiarity of the coronary 
arteries in that they are end-arteries is to be noted, since it affords a 
ready interpretation of the notable effects following total or partial 
occlusion. 

~l1he blocking of the terminal branches by emboli or by the more 
gradual format ion of thrombi produces the so-called anemic 1wcrosis or 
wltite i1~farct-a condition that rich ly deserves brief description : 

Anemic necrosis (a.nemia infarct) is met with most frequently in the 
left ventricle and septum, which receive their blood from the ante
rior coronary artery. 'J1he involved areas are small and circumscribed, 
and present irregular margins that project slightly above the surface. 
Rarely the infarct is wedge-shaped. Its color is grayish-white or gray
ish-red, whi le the central portion is often distinctly white and firm; less 
frequently it breaks down into a. soft detrital mass (myomalacia cordis). 
When softening does not occur the fibers in the affected area lose their 
nuclei, becoming first byaline and subsequently sclerotic. The chief 
hii;;tologic changes arc of two sorts: (a) the stri~e of the muscle-fibers 
are lost, the latter becoming granular ancl breaking down; and (b) the 
fibers assume a. homogeneous hyaJin e appearance1 the nuclei having dis
appeared. 

'l1llC symptomatic conseq uences of the lesions a.re often obscure and 
unreliable. Sudden death may take place, and rarely this accident 
may be due to rupture of the heart. Weak and irregular action of the 
heart, evidences of embarrassed circulation (especially in the ca.rdio-
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pulmo?ary area, as shown. by cough and d)·spnea), and finally angina 
pector1s, arc among the chief features obsenecl. Death may ensue in 
the first attack, but ruore often the patient suniv<'S the fir:-;t and has 
repeated subsequent seizures. 'fhe paroxysms arc presumed to be due 
to sudden occlusion of a branch of the coronary artery, but it should 
be stated that occasiona11y in fatal instances of true angina. pectoris a 
total absence of lesions, including emboli, has been noted. 

DEGENERATIONS OF THE HEART. 

(a) Fatty.-'fhc term "fatty heart., includes two pathologically dis· 
tinct affections: (1) Fatty degeneration, in which the cardiac muscle. 
fibers ha\'C been converted into fat: and (2) Fatty overgrowth, in which 
an abnormal quantity of fat is deposited in and about the heart. 

FA'M'Y DEGENERATION. 

P a thology.-'l'he condition may be either general or localized. Its 
most frequent scat is in the left Yentricle, the papillary muscles and 
trabeculre, first appearing as yellowish spots or stripes beneath the cn
docardium. The affected portions are light yellow or yellowish-brown 
(faded leaf) in color, due to an associated brown atrophy; they arc al~o 
soft and friable, and are easily lacerated. rl'he heart is enlarged, an1l 
often decidedly so if the process be general, and its walls lack firmnc~s. 
The microscope reveals characteristic changes : the strhe and nuclei 
begin to fade, oi l-drops and granules appear in the fibers, and finally the 
latter are occupied throughout by minute globules. 

Etio logy.-Fatty degeneration has already been mentioned as 
occurring in both the primary and secondary forms of cardiac hyper
trophy. It is found also in association with fatty change in other 
organs in severe forms of primary and srcondary anemias. It is mo!'t 
commonly encountered, however, in the cacbectic r-;tates produced hy 
such chronic diseases as carcinoma and phthisis, ancl in the cour~e of 
acute infectious diseases of intense type. all of which may produce 
the condition. In poisoning by arsenic and phosphorus an1l in 

~ri;~~o~~r~~:~;a<ll~:e~i:~a~~=~-i~~sfy h!~~s~1~~~~ b~~~e a '·:;;~:~=I 1~~~~~~~ 
relation. 

Predisposing causes are-(a) a,qe-it being most common a.fter forty 
years of age; (b) sex-it occurs somewhat more frequently in men than 
in women, notwithstanding the fact that there a.re predisposing influ
ences at work in the latter that do not obtain in the male sex, such as 
childbirth and amenorrhea; and, lastly,((') whatever may be its apparent 
etiology. it is invariably preceded by a defective nutritive supply to the 
muscle-cells: this may be dependent on mechanical causes, such as 
narrowing of the lumen of the coronary vessels, or upon i1~1pairmcnt 
of the oxygen-carrying power of the blood, as in the anemias. 

S ymptoms.-Tbe disease may exist in au a.dninced form without 
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noticeable symptoms, though the conditions under which it is most liable 
to occur often afford premises for suspicion ; only rarely is anything 
more tangible offered than this. The evidences of c3rdiac enfeeblement 
are usually present, but in pernicious anemia. the pulse ma.reven be full 
and regular. 

Dilatation is apt to supervene early, owing to the weakened sta.te of 
the heart; and hence it is probable that many of the symptoms that 
hase been ascribed to the fatty change are in reality due to secondary 
dilatation. Among thes~ arc palpitation, dyspnca, a small, irregular, 
and somewhat quickened pulse, and cool and clammy extremities. The 
heart·sounds are weak, as a rule, and the act ion of the heart often 
irregular; later the physical s igns of dilatation arc almost invariably 
present, and, as a rule, nre progressively intensified. Sometimes sud
den, great physical exertion produces equa1ly sudden dilatation, where
upon a canter rhythm and an apical systoli c murmur speedily develop. 
In most instances, however, the sym.rtoms are more gradua,lly brought to 
light. Breathlessness on exertion 1s often a striking feature, and syn
copal attacks arc sometimes troublesome. The pulse, in consequence of 
irritation of the inhibitory center in the medulla, often becomes greatly 
retarded, dropping from the normal rate to 30 or 40 beats per minute, 
and, in rare cases, to 10 or 12 beats. 'rhe fatty rtrcus senilis is de\'Oid 
of diagnostic value. There arc frequent attacks of cardiac asthma in the 
mornings, and these arc apt to be accompanied at intervals by angina 
pecforis. Disturbances of the intellect, sometimes taking the form of 
maniacal delusiom•, may come on and persist for weeks or m·cn months. 
Pseudo-apoplectic attacks, such as haYe been described in connection 
with Chronic Myocarditis, are also concomitants that point to dis
turbance of the cerebral circulation. Cheyne-Stokes breathing is among 
the later manifestations, and I have noticed that these symptoms often 
occur to~ether, rather than separately, in a given case. 

The diagnosis is sadly obscure. The history (of the utmost im
portance), the age of the patient, and the symptoms of cardiac weakness 
and subse<1nent dilatation, to~cther with retardation of the pulse, apo
plectic attacks, and Cheyne-8tokes breathing, in the absence of prece
dent hypertrophy merel:• justify a probable diagnosis . With a clear 
hi:-;tor_r and the presence of the more significant symptoms, inclu~ing the 
signs of dilatation following hypertrophy. fatty changes ma.y be mfcrrcd 
with some degree of assurance. and yet e\·en this state of affairs should 
not lead to a positive statement of opinion. 

The prognosis is as varied as the etiology. Death may come 
quickly, though oftener the end is reached in a gradual manner, the 
signf:l and symptoms of advanced dilatation closing the scene. 

Treatment.-The cause in each incliYidual case should be deter
mined with as much precision as possible, and when ascertained a bol<l 
attempt should be made to remove it. This course often places the 
patient in the mo.st favorable position for the successful treatment of tbe 
cardiac cond ition; and the method embraces many hygienic an<l dietetic 
considerations that assist in improving the nutrition of the cardiac 
tissue-one of the cardin al a.ims of a proper system of treatment. An
emia in one form or otber ph"ys an important rOle in the majority of the 
cases, and the particular var iety present in each instance must deter-
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mine the character of the remedies to be employed. In that large cate
gory of casC'S occurring in certain cachexias (cancerous, tuberculous) 
the following forruu!. has given grntifying results: 

~- Acidi arsenosi, . gr. j (0.0648); 
Ferri sulph. exs1c., gr. xxx 12.0); 
Strychninre sulph., gr. j 0.0648); 
Quinime sulph ., 3j 4.0); 
Papoid, gr. xxx (2.0). 

ol. et ft. capsulre No. xxx . 
Sig. One after meal-time, t. i. d. 

A frequent, irregular pulse and other signs of cardiac failure indicate 
commencing dilatation, and under these circumstances digitalis should 
be employed in smal1 doses. When used with perseverance it is of the 
greatest service in many cases of this sort, and in the form of the pow
der or the aqueous extract it may be conveniently combined with the 
above prescription. For the treatment of the more serious evidences 
of failure of the circulation the reader is referred to the djscussion of 
the organic valvular diseases. 

I believe that gentle inclulgence in physical exercise ancl light gym
nastics is beneficial, since it tends to invigorate the heart-muscle; it is 
to be increased in proportion to the manifest improvement in the 
patient's condition . It sometimes happens, however, that even gentle 
exercise is badly borne, and it should then be discontinued. I hrwe 
been in the ha.bit of advising daily inhalations of oxygen gas in this 
class of cases with good results . Recourse to massage is also in the 
line of sound practice, but the sittings should not exceed half an hour 
in duration at the start. The more prominent symptoms may re(Juire 
spccia.l measures. The syncopal and angina! attacks are to be bandied 
in the manner indicated for the same symptoms in chroni c myocarclitis. 
For the pseudo-apoplectic attacks rest in the recumbent posture, with 
the head slightly elevated, is useful. ~rhera.pcutic agents, as digitalis, 
ammonia, and ether, may be used hypodermically to st imulate the heart; 
it is also good practice to withdraw from 12 to 24 ounces (355.0-710.0) 
of blood directly from a vein. If the arteries be hard and tense, nitro
glycerin is of service. 

A strictly horizontal posture and the application of ice to the pre
cordial region often quickly terminate the attacks of cardiac asthma, 
and spartcin sulphate, with nitroglycerin, is worthy of a trial. Hot toddy 
and other diffusible stimulants arc valuable adjuvants. Should these 
remedies fail, hypodermic treatment by morphin is then to be adopted. 

FATTY OVERGROWTH. 

Pathology.-The characteristic change consists in a marked in
crease in the normal fat , particularly in the auriculo-ventricular fur
rows. This over-production of fat takes place to a greater or lesser 
extent in every obese person, ;rncl may become so excessive as to form a. 
complete enveloping mantle measuring an in ch or more in thickne~s. 
In these extreme grades the muscular fibers of the organ may, from too 
great pressure, undergo atrophy and thus become· weakened. Dilatation 
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often supcncncs, and it i~ 11uite probable that in most cases the symp
toms, when present, date from the time of its octunence. In the ca
chcxias of carcinoma and phthisis the general atrophy of old age, fatty 

ovc~~;:'d~~~isf~u;:~;~~g~~~~a~i~cn p~~~;~~~ of marked obesity combined 
with carclia<.: enfeeblement. 

Treatment.-! wish to warmly advocate the system of treatment 
introduced by Oertel, as I have seen excellent results from its faithful 
employment. It should not be resorted to in chronic valvular disease, 
especially in cases that ha.ve. passed int? the stage of broken compen
sation, nor should it be used if the arteries arc markedly athcromatous. 

Ocrtcl's method comprises three parts: (1) The reduction of the 
amount of liquid taken with the meals and during the intervals, the 
tot~! for each day being 36 ounces (106-1.0). Frequent bathing (i nclud
ing the 'l1urkish bath in suitable instances) and pilocarpin ill'C cmployccl 
to promote free dia phorcsis. 

(2) The diet is composed largely of proteids, as fo llows: Jlfon1i11g.
A cup of coffee or tea, with a little milk-about 6 ounces (178.0) alto
gether; bread, 3 ounces (93.0). 

Noon.-Three to -I ounces (90.0-120.0) of soup; 7 to 8 ounces (218.0-
248.0) of roast beef, veal, game, or poultry. salad or a light Yegetable, 
a little fish; 1 ounce (32.0) of bread or farinaceous pudding; 3 to 6 
ounces (93.0-186.0) of fruit for dessert. No liquids at this meal, as a 
rule, but in hot weather 6 ounces (178.0) of light wine may be taken. 

Aftemoon.-Six ounces (178.0) of coffee or tea, with as much water. 
An ounce of bread as an indulgence. 

Eveni11y.-One or two soft-boiled eggs, 1 ounce (32.0) of bread. per
haps a small slice of cheese, salad, and fruit; G to 8 ounces (1 iS.0-
236.0) of wine, with .J. or 5 ounces (120.0-148.0) of water (Yeo). 

(3) Graduatc<l exercise up inclines of various gra.dcs. The distance 
to be undertaken each clay is to be carefully specified ::ind frequently, 
though gradually, incrcasf'd. A like 1~lan is to be pursued with rcfor
cnce to the degree of inclination. Tins is the most important part of 
the system, sin ce it directly invigorates the hcart-mu::;cles. 

(b) Brown Atrophy.-A form of degeneration in which accumulations 
of yellowish-brown pigment-granules occur in the muscular fibers. '11h e 
color exhibited by the heart-muscle is a reddish-brown, and in pro
nounced cases a dark-red brown. Brown atrophy is most commonly 
seen in the hearts of the aged, though also quite often in c:a~cs of 
chronic valvular disease that have reached an advanced period before 
the time of the fatal ii::suc. 

(c) Calcareous Degeneration (C'alc(ficatio11).- Calcareons infiltration of 
the muscular fihcrs of the myocardium has been noted, thougl1 very 
rarely. Somewhat more common are tlrn bony callos ities that result 
from the inspissation and calci fication of the purulent contents of former 
myoc:uclia] <tbscesses (vicle Circumscribed Myocarditis) . 

((l) Amyloid Degeneration.-'J1his form of degenera tion is rarely met 
with. It is limited to the Llnod-vessels and in terstitial con nective t is
sue, the muscular fibers csc:tping. and its causes arc tlic same as those 
of amyloid licgcncration of other viscera. 

" 
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(e) Hyaline Degeneration.-This is sometimes seen in a.sociation with 
amyloid change. It also occurs imlcpendently in prolon"C<i feYers 
(liyaline fran~formation of Zenlm·). The fibers are swollc~, translu· 
cent, and homogeneous, and their strire almost entirely disappear. 

CARDIAC ANEURYSM. 
(Aneurysm of lite llearl.) 

A CAHDL\C aneurysm may, in the first place, involve the whole 
diameter of the myocardium (aneurysm of the walls). 1 Rccondly, it 
may merely implicate the valves, together with a few myocardial fibers 
(valvular aneurysm). 

Aneurysm of the Walls.-This is not of frequent otcunence. It:-. 
mo~t common scat, however, is the wall of the left Ycntricle near the 
a.pcx; it is quite generally a. sequel to chronic myoc:nrditis1 which, as 
before stated, occur5 oftenest at this point. Anything that produces a 
decided localized weakness of the Yentricular parietcs (other forms of 
degeneration and enliocarclial and pericardia} inflammations) may, how
ever, lead to its deYclopment. In size cardiac aneur.vsms are exceed
ingly variable, and may either be very sm:tll, or as large as the anrng('
size<l head of an adult ..-\5 to form, two types should be recognizer): 
(a) an equable dihttation of a part of the ventricular 1rall , and (b) the 
sa.ccula.ted form, which conrnrnnira.tes with the chamber by a compar
atiYely small orifice. Layers of fibrin are often found in these ancur
ysmal dilatations as an indication of Nature's attempt at a cure, and 
occasionally they may completely efface the sac when the attempt is 
successful. In most aneurysms non-laminated blood-clots are also 
found. It must not be forgOttcn that, once an nneurysmal distention 
has begun, n. straining effort ma.y cause a sudden great increase of the 
dimensions or even rupture it. The structures adjacent to the gradu
ally formed aneurysm exhibit fibroid O\·ergrowth and other kinds of 
dcgcncrntion 1 these chn.nges being secondary and most probably ton· 
sen-n.ti\•e processes. 

Diagnosis.-Aneurysm of the tTI"rncarrlium has no characteristi.c 
features . Usually the symptoms and focal signs of chronic myocarilith 
or dilatation are more or less conspicuous, but the presence of tl.1e 
aneurysm is not even suspected unless certain phy$ical signs develop rn 
the cour5e of the former complaints. Thc:o;c :ire-a pulsating prom· 
incnce in the apex-region that may cYen perforntc the chc:-it-\\a1l, and a 
coextensive dulncss. The abnormal area. of <lulne~s is best apprcciatetl 
early by stethoscopic percu:::sion1 but unless peculiarly circumscribe1l 
the condition cannot be clistinguisherl from l1)rpcrtroph)' or dilatation. 
'l'hc course of thC'sc cases is unfarnrable, <lcath ensuing. (rarely) f~·om 
rupture of the sac or (more frequently) from gradual earrhac cxhaust~o.11. 

Valvular aneurysms sometimes arise in a.cute ulcerati\'C en<locard1t1~. 
which destroys the segmented endocanlium and 1wrmit~ of dilatation as 
the result of the intrncardial blood-pressure. They occur with much 

1 Of 87cnses collected hy Pel\'el, 57 were in this !!ituation, amlof VO colleclet.I by 
Legg, 50. 
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greatC'r frc<1ucncy on the aortic than on the mitrnl rnhcs. 'J'hc,r are 
spheroid in shape, and project into the left ,·entricle when found at 
the aortic segments, and into the left auricle when :tt the mitral. Though 
usually single, they arc multiple in a few instances. Hupture of these 
aneurysms is common, with the subsequent cleYclopmcnt of extcnsi,·e 
rnlrnlar incompetency. They cannot be diagnosticated during life. 

RUPTURE OF THE HEART. 

Tn rs rare and serious accident may either be fomplete or 7wrtial. 
The term par tial rupture implies laceration of the trabecuhe ventriculi, 
whereby the chordoo tendincre are liberated, or. more seldom, of' the 
papillary muscle. The muscular structure may be i1wolvcd to a. sli~.dit 
extent. Yahuhir incompetency is the consequence of partial rupture. 
Complete rupture consists in a solut ion of continuit,· of tLe tot:.il diam-
eter of the mvocarclium. ' 

P a thotoiy-.- The chief seat of rupture is the anterior wall of the 
left nntricle, though it may also occur in the right Yentricle and in the 
auricles, but with great rarity. 'l'he rent runs parallel with the mus
cular fibers, and is to a certain extent the result of laceration, thoup:h 
chiefly of a separation, of the fibers. The fo•:--ural communication JH<.'
scnts irregular edges, and at autopsy is seen to contain blood-dots: the 
pericar<lial sac is a lso occupied by coagula, often in great numbers. 
]f pericardial adhesions have previously obliterated the cavity1 the: es
caped blood-clots may occupy the pleural Cal'ity. JI istologic exarnina
tion of the muscle-structure su n ound ing the fissure :-:;J1ows the c:lmrac
tcristic changes of fatty a.nd other forms of degeneration. 

Etiology.-Both predisposing and exciting causes may be at work. 
The former arc the more important and always obtn.in, and . named in 
the order of their frel1uency of occurrence, the precfo~posing factors are 
disease of the coronary arteries (thrombotic a.n<l infettiou:-; cmbolic pro
cesses which produce anemic necros is and abscesses), fatty degcncration,1 

chronic myocar<litis, parietal tumors, an<l parasites in the he:ut-\Htll. 
The influence of age as a. predisposing factor has not been determined; 

rupture of the heart usually occurs after the sixtieth y<.'ar has been passed, 
however, for the reason that the myocardiac changes that cause rupture 
belong to tbat period of life· Males suffer somewhat more frequently 
than females. The exciting cause is, as a. rule, some form of muscular 
exertion, though it ma.y occur spoutaueously during slef'p. 

Symptoms . - l n the majority of instances rnpture of the heart re
sult~ in sudden death. Rometimes, howe\•er, the patient survivcR the 
accirlcnt for scvern.l hours or even for as ma.ny <lays. 'J1he symptoms 
arc those of interna l bleeding, in addition to pain that may be agonizing 
arnl is refcnc1l to the liC'art. The bocly-tcmpe rature falls, the skin-sur
face becomes pale and cool, and it may be cove red witl1 cold perspiration, 
\1 liile the pulse grows sma ll , very freq uent, and finally ;ii most vanishes. 
Occasion:dly ga.stro-i11testi11al symptoms and syncope tending to convul-

1.\ccording t0 Quai11's l!tutistiC11, :11.>oul 7.) perC'ent. or the case<; arc due to this cause. 
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sions appear i1_1 consequence of the irritation of the vagus centers due to 
cerebral aucm1a. The physical signs of cardiac failure rapidly tlevrlop. 
antl, if the leak be not too large, those of peric:mlial effusion more 
gradually. 

Diagnosis.-A certain diagnosis is rarely po!-li;:iblc. Hcart-angui~h, 
rapidly progressive cardiac failure. the evidences of internal hemor
rlrngc, and the speedy development of the signs of pericardia! effusion 
should, however, always excite a strong suspicio11 of rupture, aJHl in 
many cases suffice for a correct inference. 

The p rognosis is hopeless. When immedintcly fatal, death is the 
direct result of hcart-shoc:k: when dela,Ye<l, the sad i:-suc takes place in 
consequence of anemia of the brain or of <:ompl'ession of the heart by the 
blood that pours into the pericardia] C<Hity. 

Treatment.-Propliylaxis is of the utmost importance. In all 
conditions of the cardiac parietes in which this accident is liable to occur 
the physician should not fail to gi\·e ample warning of the clangers con
nectecl with muscular strain of whate\•er sort. Lf rupture has occurred 
or is suspected to have taken place, the patient must be put at complete 
rest in the horizontal position. Full doses of morphin shoul<l be gi,·en 
hypo<lermically, and the ice-bag locally applied. Warmth to the ex
tremities may be useful, but applied to the heart-region can be only 
harmful. 'rhe use of pure cardiac stimulants will be attended with in
creased bleeding from the rent, but agents that relax the peripheral 
arterioles, such as nitroglycerin, may be employed with n Yicw to dimin
ishing tbe h~art's labor without diminishing its power. ~hould the rup
ture be partia l and the hemorrhage slight, the patient's life may be pro
longed, or even sa.ved, by keeping him at absolute rest for a long period 
or until Nature effects recovery. 

MINOR AFFECTIONS OF THE HEART. 

(a) New Growths.- ·Primary carcinoma or sarcoma is rare indeed. 
:\[cta!-itatic growths occur, but are very rarely sufficiently huge (except 
perhaps the colloid ntriety) to be detected b_v physical examination. or 
to give rise to symptoms. Yery large tumors may, by interfering with 
c::i.rdiac nutrition, weaken the hen.rt-muscle, but this must be an extremely 
rare occurrence. 1'he separation of portions of the tumor may, if of 
consitlcrnble size, block one of the valvular orifices and cause ~udden 
death, or mor~ minute portions. becoming released, ma~' gi,·e rise to 
embolism in distant parts. Tuberculosis anJ syphilis have been con
sidered elsewhere. 

(b) Parasites.-Four forms may invade the heart-muscle-the trenia. 
echinococcus, actinomyces. cysticercus cellulosre, and the penta:stomum 
denticulatum. The former two are alone producti,·e of rnischicvon~ re
sults. ~L1hc cchinococcus grnwths may attain to considerable dimens1o~s 
and arc often multiple: they are secondary to echinococcuco;-cyi;tc; JO 

other organs. Their effects are produced in a purely meclwnic::i.l ma1.1-
ner unless fragments become detached, when they may excite embo\Jc 
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lesions at different points in remote organs. Embolic abscesses have 
occasionall_v been observed, appearing like degenerations due to the 
actinom~;ces fungus. 

(<·) Misplacement (Transposition of the Hem·t).-During intra-uterine 
life the heart (and rarel.'' all the other thoracic and abdominal Yiscera) 
may either be transposed to the right side of the thorax, or the fetal 
po~ition-in the median line-may be retained. The sternum may be 
mi~sing in whole or in part. and the heart, which now lies immediately 

~e~~~t~/~~~~~!11fo~·~;~ ~~a~-~e::1;~~~~~Se;~ ~~1ca {tc
1~~~~~C~i~~11:;i1~a1 \~t!~~~~~)~ 

in whom the lower half of the sternum was absent; his heart occupied a 
position in the median line directly underneath the skin, where its strong 
pulsations could be felt. The patient was of the opinion that the condi
tion was congenital, and ::;ta.tell that it had given Lim uo inco1wenience. 

Yer:;' exceptionally other anomalous positions are nc11uired during 
ante-natal develop.rneutl and the heart may become displaced upward in 
the chest-ca\·it_r C\·en to the neck or downward into the abdominal c:n·ity. 

{d) Floating Heart.-The structures that sene to maintain the heart 
in ib; normal anatomic relations mny become weakened or unduly lax, 
in consequence of which the organ may exhibit increased motility. 

Ill. NEUROSES OF THE HEART. 

PALPITATION. 
D efinition.-A more or· less rapid action of t11e heart that is per

ceptihle to the patient, and usually accompanied by an increa~ed force 
of the cardiac contractions or a disturbance of the rbyth111 1 and often 
also by prccorclial di~tress, anxiety, and dyspnea. 

E tiology.-Chronic valve-disease and other organic affections of 
the heart seldom pro<luce palpitation. numerous conditions outside of 
the organ being more frequently related causatively. Among these 
are-(1) ::\Ienta1 excitement. depression or emotion; (2) .Anemia (from 
the local irritant action of the altered blood-Rtate); (:3) The acute in
fectious diseases, in which the toxins in the blood irritate the cardiac 
accelerating nerves; (4) Dyspepsia1 even in robust-appearing persons 
(as in the gouty) who willingly or unwillingly commit dietetic errors. 
Special articles of diet may excite O\·er-action (e. ,q. stra'' berries, shell
fish). the palpitation thus arising from reflex irritation being de
pendent upon gastric catarrh. (5) 'The use, and more especially the 
abuse, of tea, coffee, alcohol. and tobacco. 11.'hc~c ngents :ire injurious 
largely through their effects upon the nerves. (6) 'l'hc> fomalc sex mani
fests a greater disposition to the complaint than the male, c>specia.lly 
about the period of puberty and the menopa.usc. In the male it is most 
common at or after the middle period of life, a. time when the effects of 
the work and worry of life show themselves. (7) Disturbancc>s of the 
ornries and other pelvic organs may induce palpitation reflexly. 

Symptomat ol ogy.-Cardiac O\'er-action may, though rarely, be 
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constant, but, as a. rule, it displays a. definitely paroxy~mal character. 
The onset is sud<lcn. and immediately prcccd1ng the attack there tm.• 
often a. blanching of the fac~ a~d a slowing of the cardiac action, symp
toms due to the momentary mh1bitory effect of tLc nene-affcctions that 
ca.use the 1

' palpitation." rl 'he patient's perception of incrca"cd force 
an<l rapidity of the heart's action is the essential symptom. Great 
mental anxiety is common 1 and more or less dyspnca, and the latter 
symptom nmy assume cu ri ous phases. In a recent case, occurring in 
my own practice, the patient would attempt at intervals of three to ffre 
minutes a forcible, long-drawn in spiration, which would f:.ometimes suc
cessfully relieve hi.;; respiratory difficulties for a few minutes; at other 
times repeated efforts of the sort would prove ineffectual. 

Physical Signs.-lnspection shows the impulse to be somewhat diffuse 
and forcible. Visible throbbing of the superficial vessels is al~o common. 
The finger-tips e:1sily appreciate the increa~ed strength of the impulse. 
At the wrist the pulse, though strong and full, as a rule is rapid, the 
rate varying from 120 to 160 per minute. Percussion may show tLe 
area of cardiac dulness to be enlarged, while auscultation reveals loudt>r 
sounds than the normal. 'l1 he attack is usually of brief duration-but 
a few minutes-though sometimes it may last for hours or days. 

Attention should here be called to the irritable heart described bv 
Da,Costa-a form of palpitation common among young soldiers during 
the la.tc Civi l War. It was caused partly by mental excitement and 
partly by inordinate muscular exertion . A minor part in its product.ion 
was also played by the diarrhea. that was so often present. The leading 
symptoms were palpitation, a very frequent. pulse, dyspnea., and cardiac 
pain of va.rying intensity. 

Differential Diagnosis.-Nerl'Ous palpitation must be distin
guished from the comparatively rare cases· in which the heart contracts 
rapidly, but docs not excite subjective sensat ions. Some of the latter 
instances of iucreasea frequency are to be looked upon as physiologic, 
while others arc clue to exhaust ion from overwork and dyscrasial debility. 
'I1h ey do not constitute cases of palpitation, since they are unpercci\'Cd 
by the patient, but are in reality cases of tachycardia. 

Palpitation due to chronic vafre-clisease should also be differentiated 
from the purel.v nervous form. H ere chief reliance is to be placed upon 
the presence of a murmur and other physical signs during the interrnlii 
between the attacks. Anemic murmurs are sometimes present, and 
must not be confounded with those of organic nature. 

Prognosis. -The condition is free from real danger to life. )lost 
authors, however, are agreed that cardiac hypertrophy may be a sequel. 

Treatment.-The chief indications for treatment are-(1) Tlie arrt'Sl 
of the paroxysm. ~rhe patient must be put at absolute rest in bed in a 
large, well-ventilated, darkened chamber, and bis clothing loosened t:O 
that the respiration is unimpeded. ])re!:lsure upon the rngus in !he 
neck or upon special points on the abdominal parictes (the ovarian 
region in particular) sometim es arrests the attack promptl,V. In my 
own hands the best results ha.ve been obta ined from the application of 
the ice-bag to the precorcfotl region. If tbis does not succ~ed in cutting 
short the paroxysm in the course of a couple of hours, the ice-bag should 
be remoYecl every third hour. In conjunction with this mea!>ure the 
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patient should be to1<l to take large draughts of cold water or to swallow 
bits of ice. On the other hand, I b:trn obscn·cd a. few instances '\hi ch 
were speedily relieved by the ingestion of hot and some" hat stimulating 
drinks. It is, howc,·c1-, not possible to formulaw p;cncral rulc:s that "ill 
be applicable to aH ca~c~, and there arc rare instance:; in "hich the 
local application of ice cannot be borne. 

Among the many therapeutic measures that h<we been employed, 
none have gained enduring professional favor srtve the use of morPhin, 

:c~1~ci~1i~::.e~i,~e;.1p~~~1~1:i~~i~~'~ant~~o~~Z,~~r:·e~~~;;.~1 n:~ngi~~::~~la:~~r~l~i~~ 
other sedatives and narcotics should be hied, such as the bromicls (in 
large doses), hyoscyamus, hyoscin, and camphor monobromate. In neur
a~tbenic and hysteric subjects the bromids and the preparations of rn le-
1·ian are highly serviceable. ri' he tin<.:ture of rnlerian or the elixir of 
valerian ammo~i~tc may be used, and I have found the following cap
sule of great ut1l1ty : 

J:¥. Zinci valerinnat., gr. x (0.618); 
Strychniure sulph., gr. t (0.0216); 
Ext. sum bu!., gr. x (0.648); 
Ext. hyoscyami, gr. v (0.324); 
~I. ct ft . capsulro "No. x. 

Sig. One after meal-time. 

If a special article of diet or an overloaded state of the stomach is 
the cause, an emetic may be given and the attack thus speedily con
trolled. 

(2) To 71rerent a rrcurrence of the paroxysms 1 the causal conditions, 
some of which may long antedate the occurrence of palpitation, must be 
removed. ifthi8 be possible. J\ II exciting factorsmusta.lso be avoided. The 
use of tea, coffee, aud tobacco must be discontinued. and alcohol should 
be allowed only in sm:1l1 amounts. The general health must be consid
ered, and anemia, chlorosis, neurasthenia, or hysteria must each receive 
appropriate treatment when present. When cardiac palpitation occurs in 
neurasthenia and hysteria the W"eir :Jl itchcll rest-cure should be advised, 
its rc~ults often being strikingly good if rigidly practised. Galvanism 
of the pneumogastric is sometimes u~efu l , the positi\·e pole bcin1! placed 
under the angle of the ja.w, and the negatirn lower dO\\ n, OYer each side 
of the neck. The remornl of certain loca l conditions that sustain a 
causal relation, as gastric catarrh or inte~tinal parasitic diseases, is a. 
r1uestion that must not be overlooked. If the heart be weak, digitalis 
may be exhibited for a long time in small doses, and it may in some 
cases be combined advantageously with iron, arl'enic, and stryclmin. 

TACHYCARDIA. 
( 1hrl1ycarclia Paroxysmalis; Synclwpexia; Rapid /Jearl.) 

Definition.-A rapid movement of the heart occurring in parox
yf.:ms of rnriable <lu ~·ation, and directly depen<lent upon either pn.ralysis 
of the pneumoga:stric or stimulation of the Rympathctic nerves. It is 
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not dependent upon chron ic valrnlar disease, nor upon other gro!'s 
organic lesions, nor is it generally accompanied by notable ~uhjcctire 
sensations. Mart ins believes that the condition is attributable tn ~ull
den dilatation. 

Pathology and Etiology.-lt occur.s as a phy~iologic coruJition 
in a certain proport ion of the human family; in such cases the pulse may 
range from 90 to ] 00 beats p~r miuutc or over. Certain indivitlual8 can 
increase the pulse-rate Ly their own volition. 'l'b e patLologic forms arc 
divisible into-(1) E ssential 0 1· neurotic tachycardia, and (2) Symptom
atic tachycardia.. 

(1) Neurotic Tachycardia.-The causes of this variety are identical 
with many of those that excite palpita,tion. Thm;, nrnong disposing fac· 
turs al'e hysteria., anemia, neurasthenia, chlorosis, and toxic agencies 
(tect, coffc~, tobacco, the poisons of febrile cond itions). \'i olcnt exercise, 
intemsc mental agitation, fri g ht, grief, aml other forms of !-< hock arc the 
chi ef determining influences. Xot a few ca::;es arc obscure as to their 
etiology. 

(2) Symptomatic Tachycardia.-The lesions that induce this for111 arc 
-(a) centra l1 and (b) pffipheral. In the former gro up arc C!'peciall.r 
to be placed tumors, clots (due to hemorrhage), and softening of the me
dulla and cord; and in the latter, tumors, aneurysms, enlarged lymph
glands ("hich paralyze the vagus by exert ing pressure upon it either 
in the neck or thorax), and neuritis, affecting the pneumogastric nerve. 
'l 1hc latter lesion ma.y be as:rnciated with poly neuritis (alcohol ic or in fec
tious). Ha pid hear t is sometim es due to refl ex irritation from gastri c, 
intest inal, arterial, uterine, and ovarian affections. 

Symptoms.-'L'lic clinical picture in most instances of the com
plaint is made up of recurring paroxysms of hcart-huny (parox.yim1al 
tachycardia). These attacks come on with great !,uddcnnc!'s, an1l, as a 
rule, with out prodromes or forebodings. H the latter occur, they con
sist of vertigo, tinnitus, and n. sense of impending danger, and l'.lome
timcs persist to th e end of the altack. With the onset of the parox
ysms the cardiac movements leap to 150, 175, 200, and 250, or even 

fo"m.65.-Radial pulse duringanattackofparoxysmnltachycnrdia. 

to 300, beats per minute. Th e pulse is feeble, small, rca1lily compre~s
iblc :ts a. rule, and sometimes irregular (Fig. 55). Harcly it is fl~ll, 
strong, and of good tension. The respiration may or ma.y not be Jll
creascd in fre11ncncy, but <ly~pnea. is not comrnon. .Actual thorntic c~n-

~~~i~~~~t'1p~111~~ ~;~~~k~~~1~~0·~~-eb!~~\~~~~ f~'L:!:; ~~l~c~lnt;n t~~n~1~::~t~i:~1~;~~a1~~::;: 
wear an an xious expression; but unless " pcdpitation" is o~::;ocia.~e<l 
tberc are no symptoms present that Jenote an intense degree of suffer
ing. Jn m~tny cases the pa.tient is not conscious of palpitation. ?r there 
may be a sense of slowing of the Lea.rt, when in reality the canlmc con-



BRAOHI"OARDIA. 665 

tractions may be increased to 200 or more; this is t.11pical tacl1ycardia. 
In a. chlorotic girl I found that the pulse-rate increased to 200 beats, 
and lasted for a few m~n.utes flt ca.ch ,·isit to my ofilcc. During the 
intcn'als bc_twccn the v1s1ts the pulse was apparently norma,1 in fre
<iucncy. 11. C. \\' oo(lreports a. truly remarkable case occurring in a 
physician in his eighty-seventh ~'Car, who has ba<l attacks at interrnls 
since his thirty-seventh year. Following a su<ldeu onset, the pulse 
risc8 quickly to 200 beats per minute. The attacks can be averted by 
the taking of ice-water or strong coffee. 

Physical Signs.-A diffuse, rapid, and sometimes irrcguhu· impulse 
ma.y be observed on inspect ion and palpation, but seldom is there an 
enlargement of the h ea rt. The sounds arc slightly modified, the first 
being acccntua.tcd, and tbe seco nd aortic greatly diminished in intensity, 
owing to the lessened amount of blood thro" n into tlte aorta. wilh each 
ventricular systole; t~e intensity of the se~oncl pulmonic, howcvci\ may 
be increased. An apical systolic murmur 1s occasionally audible. 'l'he 
carotids pulsate, and on auscultating over them a murmur is sometimes 
heard. 'l'hc duration of these recq.rring cardiac paroxysms ,·arics from 
one to two or more decades. 

Diagnosis.-1 would restate the fact that a high pulse-rate (200 or 
over a. minute) and an absence or only a s light SC'nse of palpitation or 
rapid heart-action nre the distincti,·c features of true tachycardia. Jn 
71alpitation (prm·iously considered) the pulse-rnte is not usually so high 
as in tachycardia, while the associated phenomena. of' clyspnca, pr.ecor
dial constrictions, smotbcri-ng, and painful anxiety arc correspon<l 111gly 
more pronounced. 

Prognosis.-In the majority of cases no serious impairment of the 
general boa.Ith follows, though the course is exceedingly chronic and 
recoveries are comparatively rare. When symptomatic tachycardia is 
clue to lesions that are removable, it is often cu rable, though not invari
ably so. In sufferers who arc advanced in years, however, the cerebral 
vessels may rupture at the onset of an attack or sudden death from 
cardiac paralysis may ensue. Bouveret analyzed a number of cases, -! 
of which prove<l suddenly fatal in consequence of heart-failure. 

The treatment is to be conducted on precisely the same lines as 
those advanced for "Palpitation" (i•ide p. 6ti2). 

BRACHYCARDIA. 
(R,.adyf'ardia.) 

Definition.-Slowness of the pulse. The condition may be physio
lop:ic, the rate of the pulse being sometimes 60 or Jess, and very rarely 
as low as -1-0 per minute during perfect health. 

All cases of pathologic bra.chycardia fall naturally and conveniently 
into two groups : (1) those that arc secondary to other complaints (;;ymp
tomatic brnchycrmlia.); and (2) those that arc clue to, or afol;;ociate<l with, 
:t neurosis. 

Pathology and Etiology.-Symptomatic Brachycardia.-(a) Aris
ing during conrnlcsccnce from acute infectious diseases, cgpecia.lly pncu-
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monia, typhoid, diphtheria., erysipelas, and acute rheumatism. Accorrl
ing to Riegel, who analyzed 1047 cases in which the pul~c-ra.tc ,\as Ic,.3 
than 60, the acute fevers m~1st be awarded the first place among the 
causal factors. I have met with 3 cases of diphtheria in which the puJ,.;e 
in conv:.1lescence fell to 30 a minute. 'l1hat such i.nstances arc, as 'I1raube 
contends, due to exhaustion is true of some cases, but not of all, an!l 
doubtless there are othel' changes in a certain proportion. The slowing 
of the pulse that is observed after premature or full-time delivery is sim
ilarly produced. (b) The second place belongs easily to gastro-intestinal 
and hepa.tic disorders (chronic gastro-intcstinal catarrh, ulcer, or carci
noma. of the stomach). (c) Brachycardia. occurs in diseases of the circu
latory system-in coronary disease, fibroid and fatty myocardial change, 
most frequently; and chronic valvular disease much less frequently, 
if we except aortic stcnosis. (cl) Pulmonary complaints (emphysema 
and asthma). (e) Toxic agencies, as in jaundice, blooll-poisoning1 al
coholism, the unwonted use of tea., coffee, tobacco, and a few drugs (c. g. 
digitalis, strophanthus). (f) Certain constitutional affections (antmia, 
chlorosis, diabetes). (g) Rarely skin-diseases and affections of the 
sexual organs are accompanied by brachycardia.. In various organic 
nerve-affections (apoplexy, meningitis, epilepsy, tumors of the cerebrum, 
and the medulla in particular, injuries and diseases of the cervical por· 
tion of the cord). In snch cases the brachycardia is due chiefly to direct 
or reflex irritation of the center or of the peripheral portion of the vagus 
system. Indeed, brachyca.rdia. is produced in one or other of these 
ways, whatever may be the nature or scat' of the primary condition, 
except in those cases in which it is brought about by exhaustion of the 
automatic motor apparatus of the heart. 

(2) Brachycardia associated with a neurosis may be found to be 
marked in epilepsy, less so in hysteria, melancholia, mctnia, and gen
eral paresis of the insane. It precedes palpitation. 

Symptoms.-rrhe sole characteristic symptom is the slow action of 
the heart, and this may either be temporary or permanent. If paroxy8-
mal, both the onset and termination arc apt to be sudden. A slow emer~
euce is, however, more common than a slow beginning, though a small 
group of pro<lromes appears, comprising vertigo, tinnitus, and a. sense of 
impending danger. During the paroxysm the patient may repeatedly 
suffer from syncopal attacks or become unconscious for hours at a time; 
physical prostra.tion ma.y also be marked, and especially when secondary 
to chronic rnlve-discase. The pulse is weak and small, and the beats 
per minute vary from 50, -10, 30, 20, to 10, or even 8. When the con-

~\~~~~ ~;i~~s ~~~~~~I c~t~~~~e ~~y°1~:~~c;~~==dle~1~or~~~~~·, c~~~:~ch c;~:;~l~ 
reduced in fret1ucncy. Thus, I observed this occurrence in a patient 
under my care at the Philadelphia Hospital suffering from a double 
mitral lesion and aortic constriction . The pulse fell from 70 to 28 per 
minute, but the systole was more powerful tl1an before brachycanlia. '~as 
developed. The pulse at the wrist does not show the rate of card1nc 
contractions (when the heart is weak), since the latter clo not ah1ays 
emit a pulse-wave that can be detected at the wrist; hence the hcart
action must be noted by auscultation, and the rate compared with that 
of the peripheral pulse. The impulse and the heart-sounds arc feeble. 
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Diagnosis.-.:\. pulse below 48 beats per minute. with conespond
ing slowne~s of tLe :o:ystol(', suffices for a positi,·e diagnosis. 

The prognosis is go"erncd by the cause, being very graYc in ccrcbral 
and ad,·anccd cardiac diseases. When fatal, sudden death is the rule. 

Treatment.-Rcst in tbe lying posture, particularly if the condition 
has come on in organic heart-disease, and such remedies as atropin, 
Mrychnin, caffein1 nitroglycerin (in small doses) , and ammonia arc to be 
gi,·en a. trial. If the vcntri~ular contractions arc very feeble and not 
below 30, small doses of digitalis ~vill be found useful. though the effect 
must be closely watched. In the mtervals between the attacks the gen
era.I health must be improved and the causal states cra.dicatcd. 

ARRHYTHMIA. 
(lrreg11lar Heart- and Pulse-btal.) 

(1) 'THE irregularity may affect only the i•olume an<I f orce of the 
pulse. Here the intel'\'als between the beats are equal , but in regard to 
fulness and strength the beats are unequal. Instances of irregularit.v 
in the \'olume and strength of heart-beats may give rise to the condition 
knO\\ n a~ pabms alternans (Traube), in wLirh fuller and ~trongcr pulse
beat~ regularly alternate with those of lesser volume and strength (see 
Fig. 5ti). (2) Irregularit y in Time.- (a) Intermittent heart-beat. This 

~ ~ ~ "''J , \ I \) v~ 
\ I ( 

• I 
I ') 

Fm. 00.-Pulsus bigeminus alH:rnans (Eichhorst). 

is hut an exaggerated degree of the first variety, and signifies a missed 
or clroppcd beat. This occurs at irregular intervals in most of the cases, 
though sometimes :t cyclical irregularity is obscrvccl-i. e. every four, 
six, eight, or ten beats being marked by an intermittence. (b) 'l\dn
pulse (coupled beats, alfordiythmia). When two bea.ts follow each other 
<1uick ly (the diastole bei ng shortened), and the next two not so <1uickly 
(the diastole being lengthened). we have produced the pulsus biqeminus. 
The fin;t antl second Lea.ts may be of equal stren~th 1 but Often the 
second is relatively feeb le. Th is is best dete rmined by a.u~cultation of 
the lica.r t, since the secon.d systoli c contraction (of the ventriclC') ma.y 
indeed be so weak us not to give rise to a pa\p;_~blc bcn.t at the wrist. I 
have frequently observed the pulsus bige11timts in mitral disease. With 
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respect to the diastole, the pulsations wa,v be in blocks of three (pul•u• 
trigeminu11), or even of four (pulsu~ quadr(qrminux). (~) Combined 
irregularity of time and volume. Whilst the forms of irregularity ahmc 
described should be distinguished from one another whene1·er 1io.sible, 
yet this is sometimes unattainable, particularly in the last stages of \'al
vuln.r disease and in the acute infectious diseases-conditions in which 
the heart-muscle fai ls in consequence of degenerative changes. (4) The 
paradoxical pulse of Kussmaul also consists in irregularity of volume, 
strength, and time, though not indicative of so great peril as the pl'eccd
ing. I t is dependent upon the act of inspira.tion-11 normal as well as 
forcctl "-the boa.ts during respiration being more rapid, though wcake1\ 
tha.n during expiration. ~'his is met with in chronic ttdhcsivc pericanlitis, 
in cases of pressure upon the root of the aorta by bands, in pleuro-peri
carditis, and in a very weak heart. (5) Delirium cordis is a term ver,r 
appropri:Ltely given to gre:it irregularity and inequality of' the pulse-beat~. 
It is seen in extreme 1lilatation and advanced exophthalmic goiter. (Ii) 
Embrocardia or Fetal Heart-rhythm.-Thcre is a shortening of the lo11g 
pause with a striking similarity of the fir~t and second solrn•ls, as in 1lie 
fotal heart. I h:we already pointed this out in connection with dilatation, 
though it also ~ometimes attends the a<lvanced sLages of gra.\'C fever .... 
(7) Cantering Rhythm (brnit de ,qa/op).-Thc sounds simulate the triple 
footfall of a horse at canter. The interpolated sound is due to a redupli
cation of the second, though rarely it is the first th<tt is doubled instca11. 
The third sound, howe,·er, may occur :it any period of the dinstolc. 1J'hc 
condition is <lcvclopcd frequently in the hypertrophy of arterio-~clero.-.i'i 
an<l Bright's (liscase, in profound anemias, and in the myoeanliti" of 
certain acute infectious tliseases. 

Etiology.-Baumgarten's classification of the causes of arrhythmia 
(quoted by 0 . ..;ler) is the best, arnl is here given : 

(1) 'l1!10se due to central-cerebral-causes, c>ithcr organic disease, as 
in hemorrhage or concussion, or more commonly psychical influences. 

(2) Reflex influences, such as produce the canli<tC irrcgularit.v in dy.s
pepsi;L and diseases of the liver, lungs. an1l kidneys. 

('3) Toxic influences. 1l 1obacco. coffee, and tea arc common cause~ of 
arrhythmia. Various drugs, as digitalis, bclladonna1 and aconite, may 
also induce it. 

(4) Changes in the heart itself. (a) ln the cardiac ganglia. Fatt)"• 
pigmentary. an<l sclerotic changes have been described in cases of tins 
sort, and these ma.v ha\'C an important influence in pro1lucing disturb· 
ances in the rhythm, but as yet we do not know their exact significance. 
They may be present in cases that h:He not presented arrliythmia. (Ii) 
>Iural changes are common in conditions of this kin<l. Simple <lilata
tion, fatty degeneration. antl sclerosis arc most commonly present. tbe tno 
latter being U.'-'uaJly a.ssociate1l with sclerosis of the coronary arterie:-;} 

Symptoms.-Arrhythmia, particubrly when functiomd or of rcfll'x 
origin, umy exist for years together, without associated symptom:; !'efo1:
able to the heart, and hence is often discovered acciclentally. When it 
is combined with pa.lpitation or extreme weakness or dilat:ttion of the 
organ, it is :tpt to arrest not only the attenti.on of the observer in many 
instances, hut that of the patient also. 

1 Ti·(l11Jl(1ct/1Jnli of tl1e ..i~wci(ltio1l of .lmei·ie<rn Pl1y.~iri•111.S, \"OI. iii 
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Physical Signs.-In given cases the cause will be found to govern the 
character of the physical signs1 which are often scanty or sometimes 
practically wanting. Those usually present have been inJ.icated in 
speaking of the diffcrcn.t varieties. 

Diagnosis.-Palpat10n and au~cultation of the hc:u·t while examin
ing the pulse are matters that should ne,·cr be neglected if reliable results 
are to be obtained. It is especially in this class of cases that the sphyg
mograph renders invaluable aid. Sphygmograms will often show the kind 
and degree of arrhythmia. when all other means of examination have failed, 
and also distinguish marked dicrotism from irregularity. 

It is important to differentiate functional arrhythmia or that of refiex 
origin from arrhythmia due to more or less grave myocardiaJ disease. 
This can be accomplished only by a. careful exclusion of the varied eti· 
ologic factors that produce the functional form, and by a careful review 
of the cardiac symptoms. 

The p r ognosis is as variable as is the causation of the complaint. 
A gentleman with whom I am well acquainted was rejected by a leading 
life-insurance company twenty years ago on account of occasional inter· 
mittcnce and irregularity of the heart, though be is still in active busi
nei:;s life and apparently in vigorous health. When the myocardium 
becomes invohcd, either secondarily to chron ic valvular or coronary 
disease or in association with the acute infectious diseases, the prospect 
is gloomy; but when it follows the action of mental influences and remains 
as a permanent condition1 or when it is due to other causes outside of the 
heart itself, the course pursued is, on the whole, much more favorable. 

Treatment.-There arc many casco; of the more benign form in 
which little, if anything, can be accomplished save to benefit the patient's 
general health, and this, I take it, is of paramount importance. Removal 
of the causal forces1 as tea, coffcc1 alcohol, indigestible food-stuffs, con· 
ditions acting in a reflex manner, must be executed promptly. When 
the condition is clue to changes in the he<:trt-structurc. cardiac in addition 
to the general tonics should be prescribed. I prefer strychnin, arsenic, 
an<l the dried sulphate of iron in combination as being both local and 
general in their effect. If the arrhythmia Le due to excessive cardiac 
dilatation. digitalis should be employed. In purely functional cases, in 
which there is a predominating neurotic element, not infrequently the 
subjoined formula has been useful in my hands : 

l~. Ferri valerianatis, 
iinci valerianatis, aa. gr. xxx (U)4); 
Strych. sulph., gr. j (0.06~8); 
Pulv. digitalis, gr. viij (0.518). 

·Ft. capsulre No. xxx . 
Sig. Take one afler meal-time. 

ANGINA PECTORIS. 
(Slc1tomnlia, Brtast-pu11y.) 

D efinition .-A paroxysm of \·iolent precordial pain extending into 
the neek. back, and arm~, anti at times attended by a sense of impending 
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<lea.th. It sca.rcely deserves to be ~lassific<l as a scparalc 1li:-:case, being 
merely symptomatic of seYeral cardiac lesions already clc . ..,crihe(L 

P athology.-Con_cerning the nature of angina, we pos-;L·s~ few, if 
any, positive data. ~hlny theories have been :uh·anccd, but to alMucc 
them here could serve no useful purpose, and conclu~i,·e postmortem C\'i· 
dcnce in support of the various theories that have been and are a<lrncatc<l i.~ 1 
as yet, wantmg. Neither does any single hypothesis fit the group of syrnp· 
toms so constantly observed in cases of angina. I t is to be recollected, 
however, tha.t it is a. neurosis affecting the ca.rdiac sensory fi laments that 
arc given off chiefly from the pneumogastric, a.nd in m::rn.v ca~es the 
vasomotor apparatus is also involve<l. Nothniigel has <lescribcd a form 
distinct from the above in which the vasomotor apparatus is chiefly in
volved (angina peatoris vasomotoria). 

Etiol ogy.-Cases of angina unassociated with arterial sclerosis, 
hypertrophy, or aortic regurgitation are rarely enco~ntercd. Hence it is 
quite probable that certain cardio-vascular lesions 111 some way, as yet 
undetermined, dispose to the disease under discussion. This ''iew also 
rccci"es some degree of color from the fact that angina usually occurs 
afcer the fortieth yeas, and principally in the male sex . The determining 
factors of the attack are undue exertion and mental emotion. 

S y mptom s.-'l'he paroxysm begins quite su1ldenly during the action 
of one or other exciting cause. 'l'lrn suffering is excruciating and of a. 
grip-like char<tctcr, affecting the entire chest and rendering the body mo
tionless. The pa.in radiates most frequentl.Y to the left shoulder, though 
also at times to the right, and thence to the back, neck, and tlown the 
arms to the 6ngers. Coldness and numbness of the fiugers or in the 
precordial area. ma.y be present. Not less agonizing than the pain is the 
awful sense of impending death . 'l'he countenance is frequent ly pale, 
and may assume a leaden hue, and is usually batlrnt.l in cold perspiration. 
The respirations are exceedingly shallow or C\'Cll tempornri ly arrested, 
and the patient's anxiety is extreme. 'The heart's action ma.y be regular, 
an<l the arterial tens ion, as shown b~' the pulse, is generally increased. 
The duration of the ptlrox~·::)m varies from a fow seconds to a minute or 
two, and aJtcr the pain is over gaseous eructations, vomiting. or the dis· 
charge of a. large amount of clear urine may occur. With the cessation 
of the attack comes instant relief from the cardiac symptoms. On mak· 
ing a careful examination of the heart subsequent to the seizure thc~e 
may be an utter absence of signs, and, though there is weakness, this 
soon disappears. The attacks may recur at intervals \'arying from a few 
<l<tys to many ye-ars. I ha\'C usually found that cases associated with 
aortic regurgitation give the shortest jntervening periods as a rule. 

In rm,qina i•a.~omotoria the pain in the heart-region is preceded for a. 
few minutes hy pallor of the fa.ce, coMness and stiffness of the limbs, due 
to spa~m of the peripheral vessels. The painful paroxysms arc less severe 
than in the form a.ho,·e described. 

Pseudo-an,qina.-This is also n, pa.roxysma.l affection, occurring usually 
in hysterical females, though occasiOnally also seen in JH'urasthenic males. 
lts s.vmptomatology is giyen below . . 

Dia gnosis .-'l'he characteristic events are a. sudden, most rnten_sc 
pain in the substernal and left parasternal regions, with marked constnc· 
tion of the chest, the peculiar manner of radiation of the pain, and tlrn 
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sense of impending death. Less diagnostic, though of considerable \'alue, 
arc the brevity of the attack, the sudden onset and cessation of the pain, 
the age and ex, and the anxious, moistened foatures. There are also lighter 
forms in which one or more of the diagnostic phenomena above described 
arc absent. If they occur between the ages of forty and sixty years in 
persons in whom either arterial sclerosis or aortic regurgitation is present, 
this disease should be thought of; and after the exclusion of <'Crtain com
plaints in which paroxysma l pain is prominent, such as gastralgia and 
locomotor ataxia, the diagnosis of angma becomes reasonably posith1e. 

rrhe distinction betwem true and pseudo-angina. pectoris is not always 
easi ly <lra.wn, but the most important points for discrimination may be 
found in the tabula.led statements below : 

A'.'i"GINA PECTOR IS. 

Et~~~~ln:~ct,~~~~lia~~~~~lit~~g11~r~~rsen{l~~ 
cludinµ: coronary disea.se) or aortic 

Ch-~~~r~~~;i~;:~ fortieth year1 usually in 
male!!. 

Paroxy!Om", pro\'okcd hy exertion or mcn
rnl emotion, arc rarely periodic and n0t.:
turn:l.I. 

P:~iti; ~~~!f1~~!~te~c1::rnc; ~n~h~t~'\~t~i~fi~1f~ 
mid-:.:tcrnum and toward the left. 

Duration of ntt.'\ck from a fow ~econd::. to 
one or two minutes. 

Patient silent and body fixc<l. 

Arterial tension incrca~eJ. as a rule. 
Prol!nosis unf<wc.rable. 

Ps£too-,\NG1NA. 

The causes arc-h,ysterin, neura~thcnia. 
toxic agents, and reflex ir1·it:nion .... 

Occur~ at an)· age (O\"Cr six yenrs), and 
usnall,\• in female!'!. 

Parox~·Hns arise !OpOntanrou~ly. are llCri
odic an<l often nocturnal. 

Let~oi~~i·~s~.J~1~~' :m~~~~l~r~:~c~r°~~~d~~:~ 
distention. 

From a half tose\-ernl hours. 

Rcstlessne!"s and emotional symptoml'!of 
cau!'lal conditions a~socinted. 

Usuall_y notincrroase<l. 
Entirely favorable. 

The rnsornotor form of angina must not be confounded with pscudo
angina, which i5' infinitely more common. 

rrhe prognosis is ba<l 1 yet uncertain. I recall two instances that 
occurred ten and twelve years ago respectively: the first attacks were 
8t1f\'ive(l with no recurrence up to the present, and neither case pre.st>ntetl 
an,- e,·idence of cardio-Yascular disease. ""hen the arteri{'S ar{' sclero~ed 
{p:.1rticularly the coronaries) life is often imddeuly terminated during the 
course of the attack. Occasionally the sufferer dies of syncope. The 
nature of the causal and associated lesions must, therefore, be considered 
iu making a prediction. In the rnsomotor angina of Nothnagel the out
look is lesR grave, while in pseudo-angina. it is always bright. 

Treatment.-Pre11entio11 of the attacks in per<.:ons who are subject 
to them is of the most importance. Jn order to do this all known excit
ing factors arc to be rigidly avoided. The patient should be instructed 
to carry consta'ntl.v in a convenient pocket such agents :is nitroglycerin 
anil amyl nitrite, beads or perles (strength 3 to 5 dropR), an11 also how 
to u"c them with judicious care immediately upon the first indication of 
an approaching paroxysm. · 

The treatment o.f the attack must be prompt and energetic, though 
carefully conduclcd, amyl nitrite being inhaled at once from a harnlkcr
chicf in doses of 3 to f) drops according to the sevcrit,v of thC' attack. The 
patient sl1oulJ thc:n be placed in a cool apartment free from disturbing 
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sounds. Loeally, the use of the ice-bag may prove efficacious and ~hould 
he tric<l at first. There are cases, however, in which . hot applications 
(hot cloths or sinapisms) gi\'C better results than cold. If the pain i!'. not 
controlled promptly by this method, the nitrite should be reinforced by 
the hypodermic injection of morphin (gr. t--0.0216) combined with atro
pin (gr.rtir-0.0005). 'l'his rarely fails of bringing speedy relief, and" 
best suited to those instances in which there is no increase of arterial 
tension. In cases exhibiting high arterial tension, to the treatment •l<lrn
cated above may be added the tincture of ui troglj'.Ccrin, employed hypo
dcrmically (dose '111j-0.06G- to he repeated once m a minute if the pain 
continue). 

During the intervals between the attacks the aim should be not only 
to obviate the action of the exciting causes, but also to overcome any <lis
posiog influences that may exist. Obviously, then, the nature of the 
causal conclitions, however remote, will govern the tre:ltmcnt. In cases 
in which the arterial tension is ha.bitually eulted nitroglycerin in in
creasing dose~ is to be used perse\'Cringly, beginning with nu (0.066) and 
incrcnsing by 111j (0.066) every five or six days until the physiologic 
effects a.re produced. Sodium nitrite may be employed similarly, the 
dose being gr. j-iij (0.0648-0.184) three or four times daily. )Jarkc<l 
arterial sclerosis, particularly if there be a syphilitic history, is more 

~~:a0~d~~y i!ltfl~1~~;c~de ~;r~~!~~bge~0i~8Jo~!sp~~~~s/,~~n f;~~<~~~~0t~~.~(o.3~~ 
1.296) three times a day. When, as ha.ppens in aortic regurgitation, the 
hypertrophy of the left ventricle is excessive, the use of the following 
formula is effective: 

~· 'J,r. aconiti rad., 
Sodi i brornidi, 
Elix. simplicis, 

S ig. 3j (4.0) t. i. d. 

ntxlviij (3. 10); 
3ss (16.0); 

q. s. ad 3iij (96.0).-M. 

It may be omitted at the enrl of every two weeks for two or three days. 
'!'he presence of a. gouty diathesis woul<l call for special treatment. 

In the l.'asomotor form amyl nitrite and nitroglycerin arc most valuable. 
Additionally, hot foot-baths, followed by friction of the extremities, are 
also of the highest utility . 

The treatment of pseudo·angina mnst be directed at the cause of the 
complaint-the neurotic condition. 

IV. CONGENITAL AFFECTIONS OF THE HEART. 

TIIESE result from two leading causes : (1) Arrested devclopmrnt, and 
(2) Fetal enclocarditis. Occasionally, both these factors arc operative. 

(1) Arrested development may produce a great vari ety of anomalies, 
some of which ma.y be briefly enumerate1l: (a) Acar<lia, absence of the 
organ. (b) Oor biloeulare, or 1·eptilian heart, in which the septum be
tween the auricles and ve?tricles is absent, thns reducing the number of 
chambers to two. This JS an instance of reversion to a lower type. (c) 
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.Absence o.f the interventrieular septum, the heart consisting of three 
chambers (cor triloculan). More frequently there is a mere perforation 
in or an incomplete development of the septum, and this is usually situ
ated in the upper portion. Obstruction of the pulmonary orifice or of' 
the conus a.rteriosus of the right ventricle are frequently conjoined con
ditions. (d) Patency, or incomplete closure of thef01·amen omle. Per
sistence of the foramcn is, in the majority of cases, associated with ob
struction of the pulmonary \'alvc, though it ruay be solitary. (e) An 
anomaly known as l'Ciopia cordis deserves mention. This is a con<lition 
in which the sternum is usually divided vertically, and the heart is either 
entirely exposed or hen.ting just beneath the skin in the cardiac, thoracic, or 
abdominal region. In this connection another and the most common form 
of malposition may be aclclccl-nnmely, dP:i·troeardia. ll ere the heart 
occupies the right side, with reversion of the arch and displacement of 
the descending aorta. to the right of the spinal column. Transposition of 
other viscera is usually associated. (J) Anomalies of tlie vall.1es.-There 
may be either a. numerical increase or decrease of the cardiac val vcs, par
ticularly the segments of the semilunar ralves of the aortic and pulmo
nary orifices. Supernumerary segments arc usually rudimentary, and at 
the pulmonary rnlve one, two, or more are most commonly seen. A de
crease in the number of segments is also most frequently observed at the 
arterial orifices, the aortic and pulmonic semilun:u valves then being 
composed of two segments (bicuspid). This condition may be due 10 de
fectirn development on the one hand, or to endocar<litis with resulting 
cohesion of segments on the other. 

(2) Fetal endoca.rditis leads to val vular deficiencies in a manner sim
ilar to what occurs during the whole post-natal period. 'l'he valve
lesions originating during fetal li fe are most frequently situa.tc<l on th.e 
right s ide, probably for the reasons that the ante-natal circulati on 1s 
more actively carried on in the right than in the left heart, anti that the 
former receives the oxygenate1l blood from the placenta. '11hey may occur 
at the pu lmonic, the aortic, or the auriculo-ventricular orifices. 'I1he 
changes are of the slow sclerotic form as a rule, and their character is 
determined largely by the antecedent anoma_lies that predispose to them. 
'l'he leaflets present smooth, thickened, an<l contracted borders. Union 
of the mitral segments is common, and the chordre tenclinere are often 
thickened and contracted. 'The small rounded bodies that are normally 
present on the mitral and tricuspid segments (nodules of Albini) must not 
be confounded with pathologic \'errucosities. 

The most frequent congenital valvular lesion is stenosis of the pulmo
na.ry orifice as the rc:-;ult of chronic endocarditis. Rarely, it is due 
directly to defective development, and perhaps more rarely still to cn<lo
carditis vcrrucosa. Pulmonic constriction of ante-uatnl origin m:ty be an 
as:sociatecl lesion in other forms of valvular disease in the young adult. 
With stenosis at tbe pulmonary orifice, there usually coexist stenosis of 
the conus artcriosus of tl1e right ventricle, an open foramen ovalc, and a 
pntent cluctus arteriosus: according to Peacock, "in SG per cent. of the 
patients with congenital heart-disease li ving beyond the twelfth year the 
lesion is at this orifice." Atresia. of the pulmonary orifice occurs, though 
less frequently than stenosis. 

At the tricuspid orifice there may be stenosis or contraction of the 
43 
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val \·cs, producing either obstruction or regurgitation. Similar lesions of 
the <tortic orifice are infrequent. Congenital mitra.l disease also occurs, 
but only exceptionally; it is then usually aissociate<l with tricuspid 
stenosis. Boys are somewhat more liable to congenital affoctions of the 
heart than girls. 

Symptoms.-'l'hough the precise nature of the anomaly differs 
widely in different cases, there is one almost const:tnt and strikingly di~
tinctive symptom in congenita.l heart-disease-the cya11osis. ~L1L e tint of 
skin obscrYcd is variable, being at one time a general duskiness, at an
other a deep violet, and rarely almost black. This coloration is mo . ..;t 
noticeable a.bout the lips and mucous membrane of' the mouth, the nos
trils, conjunctivre, the fingers, toes, and lobules of the ears, and as a 
rule is general, though it ma.y be a 1oc:al condit ion. ~l1hc ti1lt may grow 
less distinct, and even almost vanish, when the child is in perfect ropose 
or sleeping ; cxcitants or efforts a.t coughing, ho" ever, increase the in
tensity of the discoloration. 'l1he cyanotic hue comes on almost invari
ably dur ing the first week of life. The fingers present :.L decidedly 
clubbed appearance, and the nails are thickened and curved like the 
claws of certain animals. ~I.1he temperature is subnormal, while the ex
tremities arc cool to the feel. Dyspnea on exertion and cough are usual 
concomitants. Cyanosis may be due to numerous causes that may act 
either singly or more often concurrently. The leading factors are an ex
tensive intermingling of venous and arterial blood, obstructive to the 
flow of the venous blood-stream to the lungs or through the latter organs 
-a condition usually resulting in cyanosis in consequence of deficient ox
idation of the blood. 

Physical Signs.-In the very young the impulse is feeble (with an ab
sence of a, palpable thrill), the pcrcussion·dulness is increased, especially 
to the right, iind a. loud systol ic murmur is audible at the pulmonary or.i
ficc. When the auriculo-ventricular va.1 ves arc the scat of endocnrclitis 
the murmur may be apical. In pure pulmonary stenosis the second 
sound is fceLlc. 

In older chil(lren. the area of dulness is on ly slightly extcnded1 .Partic
ularly to the left1 wh1lc the murmurs heard are loud and often musical. 

It is interesting to note that in rare instances cerebral abscess is an 
associa.ted condition. 

Differential Diagnosis.-The distinction between congenital and 
acquired lesions in children may be assisted by a reference to certain 
points tabulated below: 

Sli,c;htcnlargementofthe hcnrt. It is of 
the rightventricle,chicily non-progres· 
sive. 

Loud and mugical murmurs present, au
dible ovcruppcrthir<lofstcrnum 1 with 
~mall area. of trangmission upward a.nd 
to the left; f.:Ccondsoundwcak. 

Deficient bodily de,,eJopment. 
Mental faculties in nbeynncc. 

ACQUIRED LESIO!'IS. 

Not so; history of cndocnrditis. or ~f 
rheumatism or other complamt11 in 

which endocarditis occurs as a com· 

E~~c~r,::~~~, ~~~;,:1~1~.r'.~Jd~~~~!:':;~;'.· 
A ~~~~~e ~;·err~~:~i~:i~~~e i s~~:~~te ~~;d 

frequently accentuated. 

:i~~i~!t ~:~~l~re~l~~;~~r· 38 a rule. 
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Prognos is.-'l'hc prognosis is exceedingly grave. Many succumb 
within a few da.ys after birth, more than one-half before the expiration 
of one year, and not less than three-fourths before the end of the third 
year. "Few survi\'c the first decade of life, and fewer still reach full 
adolescence. ..\.mong the forms giving the mo:St favorable prognosis are 
pulmonary stenosis, especially when of moderate grade, and defective 
auricula.r and ventricular septa.. In those instances in which life is 
spared in the first weeks after birth there is a disposition to affections of 
the lungs (phthisis, hemoptysis), nerve-complaints (convulsions), cerebral 
hemorrhages, etc. 

Treatment.-'fhe treatment is, in the main, hygienic. 'l,hc body 
must be warmly cl:t<l, fi:innels being worn next the skin, and every source 
of col<l should be carefully guarded aga~nst. The diet is to be judiciously 
arranged, yet liberaJ, preference being given to the carhohydratcs. Gentle 
exercise when it can be taken is valuable, as are also daily spongings of 
the surface followed Ly friction. Special therapeutic indications may 
arise, and must be met in accordance with general principles, while tonics, 
such as iron, arsenic, quinin, nux vomica. and cod-liver oil, are frequently 
applicable. 

V. DISEASES OF TH E ARTERIES. 

ACUTE AORTITIS. 
Pathology.-rrllC morbid changes coincide with those noted in acute 

en<locarditis, including the ulcerative var iety. Aneurysmal di latation, or 
even rupture of the aortic coats, may be obscncd as a sequel. 

Etiology.-The causes are not clear, but the cond ition most gencrall.Y 
follcrns many of the acute infectious diseases (typhoid fever, pneumonia). 
I nfectious em boli have been discovered to be causal irritants. 

Symptom s.- The symptoms are local and general. Of' the former, 
diffu~e thoracic pain (sometimes severe and throbbing, though more often 
slight), with more or less substerna] tenderness under pressure and Cilnliac 
palpica.tion. are the chief. Among the general symptoms a mo<lerate feb
rile movement is almo1't constant. In a certain percentage of cases em
bolism i,; betra.yecl by the usual signs. as rigors, accompanied by a. steep 
temperature-curve. These forms nre analogous to the malignant \•ariety 
of endocarditis. A cardiac murmur may be heard O\"Cl' the upper part 
of the sternum. 

Diagnosis.-AI! that the best clinicians can do is to establish a 
probable diagnosis e"en in the presence of the most frankly expressed 
features of the affection. From atule endotarclitis aortitis is to be dis
criminated by its diffuse and severe pain and by the higher seat of its 
murmu r when present. 

The prognosis is serious, owing to the greater l iability to infectious 
emboli and the pos~ibi li ty of aortic rupture. 

~l.1he trea tment is to be conducted on the same general plan as in 
acute cndocar<litis. 



IHo lJISE.ISJ;S OF TllE CIRUULATOlll' lffS1'JW. 

ARTERIAL SCLEROSIS. 
(Arterio-sclerusis; A.1·teriQ-f.'apillary F ibrosis: E11darlerilis Ckro11ica Dtf(Jrma11s; 

.Alheroma.) 

Definition.-An O\'ergrowth of the connective tissue of the arterial 
coats (chiefly an tl primarily of the intima), followed by calcareous dcpo;i
tions. The process may, though seldom, extend to the veins. 

Pathology.-'l'he most freq uent seat of the sclerotic process is the 
aorta, and the next most common the coronary arteries. Other ve~scls 
implicated arc the arteries of the brain , the temporals, radials, brachia!~, 
ulnars, fcmorals, an<I iliacs. On the other hand, certain arteries, as the 
g:1stric, hepatic, an<l mcscnteric, are rarely affected. 1'wo forms may be 
recogniicd: (a) the ci rcumscribed, and (b) the diffuse. 

(a) Circumscribed Arterio-sclerosis.-Naturally, the intima presents a. 
smooth internal surface, but when atheromatous changes occur it shows 
locali zed areas of thickeniug. '11hese patchy prominences are ofif!n hemi
spheric in outline, yellowish-white in color, and their favorite scats arc the 
orifices of the branches. They increase in depth and superficial area, anU 
on reaching an advanced stage their interior disintegrates into granular 
material (atlteromatous abscess). 

In circumscribed or nodular atheroma the microscope discloses the fact 
that the middle and external coats are the primary scat of the changes, 
which consist of loca li zed infiltrations. These lesions weaken the media. 
<toll iul ventitia, antl then (as shown by Thoma) compensatory proce.:::ses 
arc set up in the intima. which lead to the formation of the so-called 
citlll'ronwtous bu,llon. 'l1he latter consists in a. hyperplasia of the intima 
witl1 a deposit of round cells, which causes a. gradual increase in thickness; 
in this way the grow ing weakness of the middle and outer coat8 is com
pensated. When the prominences in the intima undergo softening or 
liquefaction, rapid dilatation of the affected vessels is apt to occur. The 
same accident ma.y ar ise early, 01· before the inti ma. has reinforced the other 
la.ycrs by its increased thickness and strength. 

(b) Diffuse Arterio-sclerosis.-In this form the morbid process is clis
tributell throughout the g reater part of the arterial system, the nodl~lar 
or circumscribed form being usually combined with it in the aorta. l>1la.
tation of the aorta and of its branches common ly coex ist. Apart from 
the yellowish, translucent, elevated areas, the intinrn may be smooth and 
the naked-eye appearances almost normal. 'J'he coats, however, and par
ticularly the inti ma, are very much thickened. ~J icroscopic cxaminnr~on 
brings to light an extensive proliferation of the subendothelial connectire 
tissue and a hyalinc transformation of the entire media, particularly m 
the l:trger \'esscls. 'l1he muscular fibers and elastic tissue h~wc in allranced 
cases almost totally disappeared. Necrotic degeneration of the met~ia, 
especially in the smaller arteries, is also observed, and calcareous depo:-1b, 
causing rigidity of the walls, occur among the later changes. 'l'hi~ is 
particularly true of the so-called senile arterio-sclcrosis. ..Atheromatous 
ab))ce~ses th:tt burst from atheromatous ulcers arc likewise common 
pathologic events in the aged. There may be associated arropby of the 
heart, li ver, and kidneys, due to a lack of nu tritive supply in conse.1 1uen~ 
of the narrowed tissues of the vessels. More common ly, howe,·er, m this, 
ctntl constantly in circumscribed and diffuse sclerosis, the heart is moder-
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ately hypertrophied. \\'hen coronary discnse is associated, fibrous myo
car<litis and sclerosis of the aortic flaps may be found associated. The 
kidneys may also become sclerotic-a condition which will be described 
hereafter (t•ide Diseases of the Kidneys). 

Sclerosis of tlie pulmonary artery, previously referred to in the dis
cussion of the Diseases of tLc Heart, exhibits all the changes observed in 
connection with athcroma of the systemic arteries, including ancurysrual 
dilatation of the trunk a.ncl rarely of the main branches.. From the ter
minal tributaries the process may extend to the capil1aries1 and even to 
the pulmonary veins (angio-sclerosis). 

'l'lte ~ff'ect o.f arterio-scler.osis upo~ the physio!Qgic functions of ~he 
vesscl-wn.lls. and the patholog1c arnl clrnical results arc of the utmost 11u
portance. 'J'hc elastic cont is destroyed, and hence the walls cannot bear 
the blood-pressure as well as in hen.Ith. This predisposes to dilatation of 
the vessels (aneurysm). 

Another result of extensive atheromatous degeneration of the ,·essels 
is an increase in the resistance to the blood-current, and a consequent 
elevation of the arterial pressure. Furthermore. the loss of elasticit,· in 
the coats of the medium-sized a.ml smaller arteries removes an important 
factor in the propulsion of the- blood. The left ventricle, in consequence 
of this fact, almost invariably becomes hypertrophied in cases of cxtensi,·e 
arterio-sclerosis, provided the general nutrition of the patient is still well 
maintained (Striimpell). 

rl1hc reduction of the lumen of the ''esse], owing to the thickening of 
the intima, must lessen the blood-supply to the various viscera, and thus 
in part are explained such secondary affections as fibrous myoca.rditis, 
cirrhosis of the kidneys, and cerebral softening. 

Sclerosis of the vein!J (zJhlebo-sr:lerosis) has rarely been obsernd ns a 
sequel to arterio-sclerosis. It is, however, not infrequently found in asso
ciation with hepat ic cirrhosis an<l mitral disease when the portal system 
and pulmonary veins are involved. It is occasioned by incrcnsc<l intra
venous pressure. 

~Iicroscopically, thickening of the intima and atrophic degenerati,·e 
changes in the media are commonly obsened. Calcification ancl byaliue 
clegenerntion of the layers also occur, and I ha.Ye obsened them in one 
of my own cases. Modcra.te dilatation is not exceptional. 

Etiology.-The diffuse form lrns, in part, a special etiology. It may 
appear in the young, though rarely; I have met with a case in the 
)Iedico-Chirurgical Hospital in a man aged twenty-four years. It is, 
however, most frequent in the middle-aged who are able-bodied and in 
the a.ge<l. In old persons atheroma is often physiologic and characterizes 
thC' natural involution-period of life. Heredity may play no inconspicuous 
part in arterio-sclerosis dependent upon the age. This fact furnishes, to 
some extent at least, the reason why senile changes in the arteries occur 
at a. much earlier period of life in some instances, and even tltroughout 
whole families, than in others. Negroes are more liable than whites to 
this form of athcroma, and males than females, though it is more frcftu~nt 
in the latter sex than the circumscribed variety. Muscular overstra111, 
which augments the blood-pressure while at the same time obstmcting the 
peripheral circulation, is a leading fac.tor. 

'l1he general ca.uses of arterial sclerosis are-(1) Biologic irritants, 
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as the specific micro-organisms of mal_aria, rheumatism, and syphilis. 
(2) Gliemical irritants (chronic alcoholism, lead-poisoning, uric acid in 
gout). 'l 'be above toxic agents produce their effects partly by their direct 
irritant act ion, and partly by increasing the resistance in the peripheral 
vessels and thus raising the arterial pressure. Syphilis, saturninc-poi~on
ing, and chro~ic rheumatism may produce the affection in young su!Jjcrts. 
(3) B r(qht's JJisease .-It must be admitted that there is a class of case; 
in which a.rter io-sclerosis is secondary to Bright's disease, but when found 
in association the former is more freq uently the primary disease than the 
latter. rl1hc chief ca uses of chronic nephritis a.re also capable of sett ing 
up athcroma, and hence it must not be forgotten that the two diseases may 
develop independently of one another, and yet simultaneously, in conse
quence of the action of a common cause. (4) Constant ove>:fi/liny of the 
blood-vessels, resulting from excesses in eating and drinking, in the opinion 
of certain n.uthors also causes arterio-sclerosis. A predisposing; effect is 
exerted by advancing years and by the sex, more males being affected 
than females; it must be recollected, however, that males a.re more often 
subjected to the influence of the lea.ding causal factors than females. '.l'he 
m:iin causes of sclerosis of the pulmonary artery are mitral disease and 
emphysema.. 

Clinical H istory.-The disease may exist for years without becom
ing apparent, or it may be discovered incidentally at autopsy while pal
pating the arteries during the course of an examination for some sup
posed Jocal visceral affection. '11he accessi ble peripheral vessels (ra.diali 
temporal, femoral, and brachia!) should be carefully felt when the pres· 
ence of the disease is suspected. The walls of the affected artery feel 
hard, and tho pulse, owing to increased tension, is incompressible: as a. 
result of this rigidity of the arterial walls the Jegree of vascular tension is 
difficult of estima.tion. In marked cases the sensation is sim ilar to that 
perceived when grasping a goose's neck, and in such instances the pulse
wave may not be detectable on palpation. Again, the tension may be 
high, and yet sclerosis of the vessel-wall be slight or absent. When 
doubt arises a.s to whether or not sclerosis exists, the pulse should be pal· 
pated by means of two fingers. If now, while compression of the pulse 
is made with the index finger, the middle finger detects a pulse-w:we, 
arterio-sclerosis is present. On account of the loss of elasticity of the 
vascular walls the pulse is retarded, and the sphygmogram shows a short 
sloping ascent, a wide top, and a slow, gradual <lescent, with almost an 
effacement of the dicrotic notch . 

'l111e opposition of the increased resistance to the circulating mrdium 
(due to the rigid vessel-wall) in the outlyi ng portions of the body calls 
forth a correspondingly increased cardiac action, and thus hypertrophy o.f 
the left ventricle is cngcnd9red, with its customary symptoms and physi
cal signs, including the ringing, accentuated second sound. The balance 
of the cardio-vascular forces may thus be maintained for a long period of 
time, during which the health of the patient often remains unimpaired. 
It happens sometimes that hypertrophy preponderates and veils com· 
pletely the sym ptoms of a.rterio-sclerosis. In elderly persons suffen?g 
from a.tberoma the first sound is often surprisingly feeble . i\lyocard1al 
degenera.tions frequently come on in the later stages, when dilatation of 
the left ventricle, accompanied by a mitral systolic murmur and marked 
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rapidity of the pulse, may supervene. The ~orta may be so <lilatc<l as 
to give rise to an abnormal area of dulness 1n the upper sternal region. 
Palpitation, dyspnca on exertion, a feeling of prccordia.1 constriction, and 
light febrile attacks arc not uncommon . Angina pectoris is an infre4uent 
symptom except in coronary atheroma. 

It cannot be stated absolutely that invol\'ement of the external arteries 
implies a serious involvement of the aorta an<l its main branches. On 
the other hand, the circumscribed variety is not attended with charac
teristic alteration of the pulse. The pathologic, and more particularly 
the clinical, events abo\'e described may be more pronounced at one por
tion of' the body th:Ln :it others, and this fact bas given rise to several 
distinct or special types (apart from the genera.I or cardio-vascula.r form 
first depicted) according to the seat of the most marked symptoms and 
lesions. Among the l"ttcr I would mention the (a) cerebral, (b) pulmo
nary, (r) renal, and (d) peripheral types. 

(a) Cerebral Type.-In the milder grades of this type such symptoms 
as headache1 tinnitus, vertigo, syncopal attacks, and local palsies are 
variously blended as a rule. I have had under my care for two years a 
case of marked artcrio-sclerosis in a man aged eighty years in whom tin
nitus aurium and vertigo, with mild melancholia, are the only constant 
symptoms; on two occasions temporary aphasia was superad<led. 

Especially in the aged, the condition is apt to lead to thrombosis or 
cerebral embolism, small emboli being detached from the aortic area and 
conveyed to the brain, with the development subsequently of the symp
toms of anemic softening of the latter. The loss of elasticity of the 
vessel-walls in atheroma renders them more liable to rupture tha.n normal 
arteries, while the tension is much increased. Under these circumstances 
the clanger from apoplexy is quite obvious. 

(b) Pulmonary atheroma is considered in its clinical relations in con
nection with the diseases of the heart and lungs. 

(c) The renal type includes those instances of kidney-lesion that are 
a.ssociated with or follow general arterio-sclerosis. The condition is essen
tially an atrophic nephritis, due to the diminution of the blood-supply 
to the organs in consequence of the narrowed.lumen of the renal arteries. 
The reader is referred to the discussion of Nephritis for the symptom
atology of this variety. 

(rl) In the peripheral type the arteries leading to the extremities be
come obliterated to such an extent as to cause starvation of the tissue, 
with resulting gangrene. 

Diagnosis.-lfar<lened arteries, increased arterial tension, left ven
tricular hypertrophy1 and marked accentuation of the aortic second sound 
form a grouping of clinical characters that ]eaves no doubt as to the diag
nosis. Not infrequently it is the ocrurrence of apoplexy, acute cardiac 
dilatation, or of some other such accident that leads to the discovery of 
general arterial sclerosis. 

To differentiate the murmur of dilatation o.f the l~ft ventricle follow
ing the hypertrophy of this disease from organic valvular lesions is only 

. possible by the history or the results of treatment. 'l'he systolic mur
mur over the aortic area in atheroma may suggest aortic stenosis. In 
such cases, however, the second sound is loud, and the pulse more 
voluminous than in aortic constriction (vide Aortic Stenosis). 
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P rognosis.-Artcrio-capillary fibrosis is an cxccc<lingl_r chronic, 
tLough usually a. progressive disease. and fre<1uently it tcrminatt•s life. 
The axiom that a man is as old as his arteries has been borne ouL l1v the 
test of cxtcnsi ve clinical observation. The contlition mn.y pro\·e ·fatal 
either with great suddenness, as when it occasions apoplexy, or with un
wonted slowness. Very rarely the aorta ruptures at the scat of an athc
romatous ulcer, causing instant death. 

Treat ment.-Though the progress of the disease cannot in mo~t in
stances be successfully st:Lyed, it ?an be reta.nlcd frequently by correcting 
aggravating habits and by rcmovmg the influence of a~ccrlainaLlc causes. 
Any degree of syphilitic taint that may be present should be assailed 
immediately by a liberal use of the iodids. 

'l1he <liet must be simple and free from stimulating properties; 
skim-milk is excellent, particularly if renal symptoms be manifested. 
Perhaps no other agent is so generally scniceablc in all cases as pota~.;ium 
iodicl, which should be arlministereJ continuously in doses ranging from 
gr. x-xx (0.648-1.296) three times daily. 

For the increased arterial tension nitroglycerin or the other nitrites 
should be employed. 'l'be former should be giYcn in increasing closes 
until an impression has been made upon the blood-pressure, ~Jtcr which 
this effect shoulU merely be maintained. 

For the local aortic symptoms (fever, pa.in) absolute rest, a. liquid 
and unirrita.ting <lict, and a small blister are most efficacious, together 
with internal minute doses of calomel, qu inin, an<l potassium iodid. 

ANEURYSM. 

Definition.-A true aneurysm is a. circumscr ibed dilatation of an 
a rtery, formed of one or more of its coats. 

Class ified according to their form, aneurysms are-(1) sacculated, (2) 
c_ylinclric, a,ncl (3) fusiform . They are termed a:rial when the complete 
circumference of the vessel participates in this di latation, and peripheral 
when a single sac is confined to the side of the vascular duct. 

.J.liiliary anew·ysms occur along the course of the cerebral vessels, and 
are so t<'rmcd on account of their minute size. On the other band, they 
Loay attain the size of the human skull. 

A false aneurysm is one that, owing to laceration of the internal coat, 
dissects between the layers of the vessel-wall. For its scat it usually 
selects the aorta, ancl may traverse its entire length. 

An arterio-venous aneurysm arises from a direct fistulous connection 
between an artery and a vein (aneurysmal va1·ir), or an aneurysmal sac 
may intervene (11a.rfr011e muurysm). 

P a thol ogy a n d E tiol ogy,-'l'he wall of the aneurysm is quite 
often the seat of artcrio-sc1erosis, and its power to resist the blood·Rtream 
is thus reduced. The media probably weakens first in most cas<'~, and 
extreme a.trophy of both the intima anrl media. is not uncommon m lhe 
later stages, so tha.t the wall of the sac is often formed almost exclusivel.Y 
of the advcntitia. The inti ma or media may become lacerated, and finally 
the external coat yields; this results in rupture unless the adherent 
neighboring structures compensate for the natural wall. 
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The blood in the aneurysmal sac is partly fluid and 1s composed of old 
and new thrombi. The latter when comparati\'ely recent may be soft, 
and when old may be firm or even calcified, yellowish in color, and ad
herent to the wall. With the progressive enlargement of the aneurysm 
surrounding organs are apt to be compressed and their functions disturbed, 
and pressure upon the bony walls of the thora.x (ribs, vertrbrre) results 
in their atrophy and final disappearance. Other remote pathologic con
sequences will be referred to in connection with the clinical history. 

Among recognized causes are-(1) Arterio-sclerosis.-It follows that 
the same conditions that originate tho latter muat also tend to brino- about 
aneurysms. Chief among these is syphilis. Less potent, though still 
active, are gout and alcoholic excesses. (2) Sudden Great Strain.-Though 
this may not be producti\'0 of aneurysm, except some previous local 
impairment of the arterial walls has been present, yet it must be granted 
tha.t a sudden strain is powerful in producing aneurysm when com
paratively slight antecedent changes have existed. In this way only 
can the fact that most instances of aneurysm occur during the period of 
~realest activity, or from thirty to fifty years, be accounted for. (3) 
Embolic plugging of a. vessel, if complete, may cause aneurysmal dilata
tion on the proximal side of the point of obstruction. 'J1he dc\'elopment 
of aneurysm may under these circumstances be facilitated by the mechani
cal effects of the embolus, which may be of calcareous hardness, as when 
it comes from diseased heart-valves. Infectious emboli set up infin.mma
tion and softening. (4) Mycotic Aneurysms.-Th at aneurysms sometimes 
owe their existence to mycotic origin was first pointed out by Osler, who 
found an abundant growth of micrococci in the aneurysmal sacs. They 
are met with in uleerati,•e enclocarditis, and are often small and usually 
multiple. (5) Age and Sex.-Aneurysrns are most frequent between the 
thirtieth anti the fiftieth years, this being the period of greatest physical 
exertion. After the fiftieth year cases occur with somewhat diminished 
frequency, whilst under thirty years they arc quite rare. ~'he male sex 
is more frequently affected than the femalc1 and chiefly for the reason 
that arterio-sclerosis, sudden stra.in, and other leading factors that engender 
the disease are more apt to be operati\'e in the former sex. 

(.lnew·ysmaifol'tre.) 

The tltoracic portion of the aorta is involved in about 75 per cent. 
of the cases, and the abdominal aorta and its branches furnish about 25 
per cent. Within the thorax nearly 60 per cent. of the cases originate 
in the ascendin,q portion of the aorta, while nearly 30 per cent. are seated 
upon its arr/1 (Lyman). 

Symptoms.-Intrathoracic aneurysms may exist, particuln.rly if 
they arc small, without symptoms or noticeable physical signs. Wilen 
they attain to any considerable dimensions, however, they usually excite 
characteristic signs and distressing symptoms, the latter bring the results 
of direct pressure, and hence varying with the scat and direction of the 
progressh•e enlargement. In a few instances truly diagnostic symptoms 
are present in the absence of a detectable tumor or physical signs. 
Finally, the more characteristic features-the tumor inclusive-may be 
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more or less nearly intermittent. It is important to note the condition 
of the neighboring organs upon which p~·cssure is cxer~cd by the growing 
aneurysm, as well as the symptoms and signs thus occas10ne<l. Ancur.pms 
of the ascending portion of the arch usually compress the vcna cam, 
ca.using distention of the veins of the head and arms, though in a. pro
portionately small number of cases the subcla.vian may be the only vein 
compressed, with resulting enlargement and edema of the right arm. 'J1he 
largest aneurysms may even compress the inferior vena ca.va, causing 
edema of the lower extremities. The heart is displaced outward toward 
the left pleura, usua1ly forward and upward, and rarely causing erosion 
of the ribs and sternum. 'l'he right recurrent laryngeal nerve may be 
implicated, giving rise to dyspuea. and aphonia. Pain is a constant 
fea.ture. When a tumor appears, it occupies the upper two or three 
intercostal spaces near the right border of the sternum. 

Aneurysms of the transverse portion of the aorta, when they attain 
any considerable size, cause the most intense· symptoms, owing to the 
relatively shorter antero-posterior diameter of the chest at this point, in 
consequence of which greater compression of the neighboring tissues takes 
place. By protruding backward they may exert pressure upon the 
trachea., causing paroxysmal cough and dyspnca, or on the esophagus, 
ca.using dysphagia; these are common events. The pressure may fall 
also upon the bronchus, inducing dyspnea, bronchorrbea, and dilatation, 
the latter in turn sometimes lea.ding to circumscribed abscess. The left 
recurrent laryngeal nerve may be implicated, with resulting aphonia. 

Upward extension of the aneurysmal process, with involvement of the 
coats of the carotid and subcla vian on the left side, or of the innominate 
and carotid on the right, may occur. The sympathetic oervcs in the cer
vical region may be irritated, causing dilatation, or they may be pa.ra
lyzct.l, causing contraction, of the pupils. Compression of the thoracic 
duct ma.y occur with resulting rapid emaciation. A tumor may appear 
in the jugular fossa. 

The aneurysm may grow forward, in which event it lies directly behind 
the manubrium, which from the pressure becomes eroded and may finally 
disappear in pa.rt. lo aneurysms involving the transverse portion of the 
arch lateral pressure in either direction is also effected, ca.using recession 
and compression of the lungs. 

When the descending portion of the arch is affected, the pressure is ex
erted upon the spin:il column to the right, and upon the tissues as far as 
the shoulder-blade to the left. As a consequence of destruction and ab
sorption of the vertebrre compression of the spinal cord may ensue, and is 
an intensely painful process. Pressure may be ma.de upon the csophagu~, 
causing <lysphagia, or upon the left bronchus, causing bronchiectasis, with 
its usu!tl sequelre (bronchorrhea, fetid bronchitis, gangrene of the lung). 

rrhe sac may in consequence of the slow ulcerative process that attends 
its progress, rupture eventually into the bronchus or the esophagus, with 
sudden death as the result. Frequently repeated small hemorrhages, due 
to weepings from the thinned walls, may precede the fatal rupture.. I sa.w 
a case of aneurysm of the transverse portion in which rupture into the 
esophagus resulted from a sudden though not severe exertion, with instan
taneous death. 

When the tumor bas reached the subcutaneous tissue and bulges ex-
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ternally, the skin covering it becomes tense and shining, and with in
creased pressure the surface becomes reddened and finally necrotic. The 
necrosed area is bedecked with a dry brown scab, which later is thrown 
off, leaving an oozing surface. Rupture soon follows. 

Among the symptoms that demand special description pain stands 
primarily, being the first and most constant. It is of two kinds: (a) Due 
to direct pressure upon and stretching of the nerves. When aneurysm 
is cle\•eloped suddenly, a sharp, excruciating pain is felt in the upper 
sternal region, accompanied by a. feeling of ''something giving way.'' 
In consequence of the stretching of the nerves a constant pain is expe
rienced that is subject to exacerbations when the lntra-aneurysmal 
pressure is raised. Pressure against the bony structures causes erosion, 
and usually produces a continuous boring pain. In a recent case of 
aneurysm shown in clinic at the Medico-Chirurgical College, how
ever, a tumor that had eroded the right half of the sternum, and of 
the size of a. goose's egg, bad given rise to no suffering whatever. In 
latent aneurysm there is an absence of pain until the growth terminates 
life. Anginose attacks sometimes occur when the sac has its seat near to 
the heart. (b) Reflected pains of a neuralgic character may he excite<l 
by aneurysm. This is true, in particular, of aneurysms situated in the 
transverse portion of the aorta, in which instances pain is frequently felt 
in the region of the neck and occiput and down the left arm. When the 
growth is situated along the course of the descending aorta, intercostal 
neuralgia may be excited, and it is probable tLat pain of this sort is due 
to pressure upon the nerve-trunks. 

Cougli.-The cough is paroxysmal, and frequently bas a peculiar 
brazen, ringing character that points to its laryngeal seat. Pressure 
upon the windpipe excites a paroxysmal dry cough. Compression of a 
bronchus may lead to bronchiectasis, and the cough then occurs only in 
long and severe paroxysms which recur at intervals of a. day or even 
longer, and are attended with copious, thick, ropy expectoration (11ide 
Bronchiectasis). 

lJyspnea is a conspicuous symptom in aneurysm of the transverse por
tion of the aorta. It arises (a) most frequently in consequence of pres
sure upon the recurrent laryngeal nerve, (b) direct pressure on the trachea, 
and (c) from pressure on the left bronchus. ~larked stridor may accom
pany the first variety. 

Paralysis of the vocal bands is occasioned by compression of the recur
rent laryngeals, particularly the left, while a slight degree of compression 
or irritation of the same nerve ca.uses spasm, of the vocal cords. The 
symptoms indicating the presence of these conditions are hoarseness, 
cough, and aphonia respectively. The laryngoscope should be employed, 
since paralysis of one of the abductors may be present without giving rise 
to appreciable symptoms. 

Remorrlwge may occur as a slow oozing, either from the point of com
pression in the trachea. or externally; in either case the amount of blood 
lost is small. Profuse bleedings (often producing sudden death) take place 
m consequence of rupture of the sac jnto the lung, the bronchus, or the 
trachea . 

.Deglutition may be <lifficult, owing to compression of the esophagus. 
When an aneurysm has been <liagnosticate<l or even suspected, the esoph-



684 DISEASES OF THE CIRCULATOR!' s1·srHJT. 

agea.l sound should not be passed for purposes of exploration, on account 
of danger of rupture of the sac. 

Compression and frritation of the sympatltetir syslf'm of 11eni1·s cau~e 
pupillary changes that have already been mentioned. ll'ith dilatation 
of the pupil there may be observed pallor of one side of the face, due to 
stimulation of the vaso-dilator fibers; on the other hand, with contraction 
of the pupil (due to paralysis of the dilator fibers) there is hyperemia of 
one side of the face anJ unilateral sweating. 

Clubbing of the .fingers and incurvation of the nails are not rarely met 
with in thoracic aneurysm. 

Physical Signs.-Inspection.-Visiblc pulsation is one of the earliest 
appreciable signs. It is most frequently obscnc<l a.t the right side of the 
stemum, above the level of the third rib (second interspace), and much 
less frequently on the left sic.le over a corresponding area. In aneurysm 
of the transverse portion pulsation ma.y be seen at the episternal notch, 
though au impulse here may also be due to nervous i~alpitation, and ha\'C 
no connection with aneurysmal growths. '11he pulsation ma..v occur in the 
absence of the slightest bulging; when associated with swelling, howe\'Cr, 
its diagnostic value is infinitely greater. 

Involvement of the innomina.te artery produces pulsa.tion in the neck 
above the slerno-clavicular junction, or less commonly above the sternum. 
Corresponding to the site of visible impulse, there is, sooner or later, 
bulging in most instances. It may, however, be so slight as to elude de
tection unless the keenest observation be practised, and in not a few 
instances the tumor itself is invisible from the front of the body, but is 
recognizable looking from behind or from either side. Again, on allow
ing the light to fall obliquely upon the chest slight prominences moy Le 
brought to view that would otherwise be inappreciable. 

·when the aneurysm is situa.ted in ~he ascending part of tlrn arch, the 
most frequent sca.t of' the bulging-which va,rics in size from a hen's 
egg to a. cocoa.nut-is over the first and sec0nd right intcrspaces near 
to, and frequently involving, a portion of tLe sternum; when seated just 
beyond the aortic orifice, a pulsating prominence may occupy the third 
interspace along the left stemal border; situated in the transverse section 
of the aorta., bulging of the upper part of the sternum is a frequent event, 
or a. projection into the cervical fossa may occur, though with comparative 
rarity. In th~ descen~ling portion the swelling, when present, is in t~e 
second and tl11rd left mterspaces near to the sternum, or \·ery rarc~y m 
the left scapular zone. 'rhe skin over the tumors has been de~cr1bed. 
'rllC apex-beat is displaced downward and outward, chiefly from pre.$!'ure, 
though to a lesser extent also from hypertrophy (functional). 

Palpalion.-'11he protrusion presents a more or less yielding and 
elastic mass, and when superficially seated fluctuation may be obtainable. 
The degree, and the rhythmic expansile character of the pulsation are 
to be noted, and also the fact that there is an alternate contraction and 
dilatation of the sac in e\'ery direction-a. distincti re feature. 

If the aneurysm is largely concealed, bimanual palpation should be 
employed, the palm of one band being placed over the spine an<l that 
of the other over the sternum. In an inconsiderable number of ca~es 
aneur_vsmal pulsation is only yielded when the finger-tips arc used, and 
quite rarely only at the end of expiration. A diastolic shock is often 
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perceived, and forms a physical sign of no little value. A distinct sys
tolic shock, sometimes accompanied by a. purring fremitus, ca.n also be 
felt over the aneurysma.l sac. 

Pe1·eussion.-lf the growth be deep-seated, percussion ma.y give neg
ative results; when, however, the tumor causes bulging or comes in con
tact with the chest-wall. a. proportionate area of flatness is presented. 
The abnormal field of dulness may be the only symptom present, as in 
an instance of suspected aneurysm that recently came under my care. 
Aneurysms of the ascending arch give fhttuess to the right of the ster
num ; those of the transverse arch, over the upper part of the sternum 
and to the left; while those of the descending portion arc revcaletl by a 
flat area Qctween the spiuc and the left scapula. With flatness of the 
percussion-note there is a sense of increased resistance. The shape of 
the Hat area is to be noted at the end of both inspira.tion and expiration. 

Auscnltatory percussion (practised after the method of Sansom and 
Ewart) quite often gives valuable results . 

..duscultalion.-Since murmurs owe their origin, in great part, to the 
presence of fibrin in the sac, they may often be absent, and this even in 
the case of large aneurysms. When, as is usual, a murmur is present, it 
is systolic in rhythm, beard with greatest intensity over the Oat area or 
bo<ly of the tumor, and is transmitted in the direction of the blood-stream, 
being, therefore, distinctly audible in the vessels of the neck and along 
the course of the aorta. The chief characteristic of this murmur is its 
booming quality. 

Aortic regurgitation may be considered as associated with aneurysm 
near the aortic ring when a double murmur is heard. In a few instances 
the diastolic bruit is alone detectable. A much intensified, ringing sec
ond sound is present (unless marked aortic regurgitation coexists), and is 
a sign of the utmost significance for diagnosis. 

The Peripheral Arteries.-'.l'he pulse in the vessels beyond the aneurysm 
is slowed. Hence the two radial pulses may exhibit differences in time. 
The volume of the pulse beyond the aneurysm is also lesse11cd, and in cases 

FIG.1>7.-Sphygmogram of a case of aneu.rysm of the left subcla,·iRn artery (t-,ostcr). 

of aneurysm of the abdominal aorta or the fcmorals it may be obliter
ated. Such differences as these will not only point to the existence of 
thoracic aneurysm, but also may indicate its seat. Thus, if there be 
dilatation of the transverse a,rch with no implication of the innominate, 
the pulse at the right wrist is strong and almost simulta.neous '' ith the 
cardiac impul~c, while that on the left side is small, weak, and more re
tarded. If the reverse be true, then the aneurysm may be near to or in
vohre the innominate. 

The sphygmoµ.:mm exhibits a slanting up-stroke with obliteration of the 
secondary wan? (Fig. 57), though its characters are by no means constant. 
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Tracheal Tugging.-This sign may he practised while the patient is 
~itting or standing with the chin slightly elevated. '!be cricoi<l cartilage 
1s then grasped between the thumb an<l forefinger and pushed gently up
ward so as to stretch the trachea. The patient must at the same time be 
told to cease breathing momentarily, when, if this sign be present, there 
will be a downward dragging or tugging at each systole. 'f he trans
mitted pulsations from the cerv i_cal \•esscls synchronous with the tug
ging must not be confounded with the up-and-down movement of the 
trachea. 

A new method of eliciti ng tracheal tugging, first suggested hy Ewart, 1 

bas been pretty widely adopted, and possess~s the advantage of ensuring 
greiiter delicacy of touch than the old. H e stonds behind tLc patient, 
supporting the head of the latter against his body, and the cricoid is then 
grasped firmly between the tips of the forefingers . 'fhe method is in 
other respects similar to that previously described. 

of t~oi!~~~~~;~~ ~:; b:e~:~~~e~tl~h~nfe~!,~~~';"r1f~l:t~c~~:n~~:::;i~~ 
sclerosis (with the appropriate causes of the latter); (2) History of other 
etiologic factors, as age (between thirty and forty-five years) and occu
pation (such as entai l unusual muscu1ar strnin); (3) Pressure-symp
toms, as pain, rlyspnea. aphonia, cough (either laryngeal or bronchial), 
bronchorrhea, dysphagia, edema, vasomotor disturbances: (4) Physical 
signs of a pulsating tumor (including the abnormal area of dulncss, sys
tolic murmurs, the systol ic and diastolic shock, and tracheal tugizing) 
somewhere along the course of the arch or its great branches, with or 
without differences in the volume and time of radial or carotid pulses. 
There arc, however, SC\'eral classes of cases which offer difficulties that 
are sometimes insurmountable: (a) 'Those in which the aneurysm is small 
and deep-seated. H erc the symptoms a.nJ physical signs arc indefinite. 
There m:iy be thoracic oppression, in which pa.in may radiate to the left 
shoulder, and mild pressure-symptoms-a. group of suspicious features 
merely-sometimes appear. I have under my observation now a. patient 
suffering from aneurysm of the ascending aorta in which for a long time 
left-sided intercostal neuralgia was the only symptom. (b) Aneurysm of 
the transverse arch, in which the pressure-symptoms are more or less pro
nounced, but with no physical signs. In such, a clear history suffices to 
complete the diagnosi~. Pressure-symptoms, on the other hand, without 
etiologic factors are just as likely to be clue to other ca.uses. (c) 'l'b~se 
cases in which the more characteristic features arc manifested intermit
tently. The distinction between the latter two groups and the conditio?s 
with which they are a.pt to be confused will be pointed out incidentally m 

conE:c:;~~~~t~bt~~~t~1 ~~.:e~t~~~.c~~gt~~si:~ses in which the only symptoms 
manifested point to irritation of the trachea or bronchial tubes, with par
oxysmnJ cough, bronchorrhea, and sometimes the signs of bronchicctasis. 
In a. recent case of this sort trachcoscopic examination revealed com
pression of the windpipe, making clear the nature of the affection. In 
still another instance, in which laryngeal dyspnea. an<l cough 1 with b.ron
chorrhea, were the on ly symptoms, a laryngoscopic examination dctermmed 
the diagnosis, in that it brought to view bilateral paralysis of the a.bduc-

1British1llcdical Journal, )farch19, 1892. 
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tors of the vocal bands. Subsequent events proved its correctness when 
the characteristic physical signs appeared. 

Differential Dia.gnosis.-The affections from which iutratboracic aneur
ysm must be distinguished in cases presenting a complexity of features 
a.re pulsating empyema, abnormal pulsation of tlte aorta, and solid tumors. 
Of the latter, those simulating aneurysm a.re carcinoma, sarcoma., and en
larged lymph-glands. These media.stinal tumors may duplicate all of the 
pressure-symptoms, though they are less apt to cause bulging, and less apt 
still to excite abnormal pulsation; when pulsation is noted it is observed 
to be quick, and not heaving and expansilcas in aneurysm. Solid growths 
also lack the characteristic shock-both systolic and diastolic-of :rneur
ysm. 'l1l1c cardio-vascular ~ymptoms arc usuaJJy wanting in the case of 
solid tumors, especially cardiac hypertrophy, accentuation of the second 
sound, tracheal tugging, and the difference between the radial pulses. 

Carcinoma of tlte mediastinum, usually gi,Tes a history of the disease in 
other parts of the body, with enlargement of the axillary or other super
ficial lymphatic structures, and later the characteristic cachexia., this 
being particularly marked in carcinoma. of the esophagus. 

Abno1'mal pulsation in the aorta is noted in neurotic subjects, mostly 
females, and in aortic regurgitation; less frequently it is associated with 
retraction of the right lung, with spinal cu nature, and with displacement 
of the aorta. In the case of the latter two conditions a careful considera
tion of the causal states and the absence of the characteristic physical 
signs would lead to a correct diagnosis. Aortic regurgitation is frequently 
associated with aneurysm of the arch, and in its course there is de\'f'fof>e<l, 
not infrequently, a dilat:ition of the ascending portion of the aorta. The 
diagnosis of aneurysm of the arch of the aorta should not be made, even 
when all the characteristic physical signs of aortic regurgitation are 
present in any given case, unless the signs of the pulsating tumor above 
the heart be unmistakable. Dynamic pulsation of a neurotic origin is 
seen and felt in the episternal notch. as a rule, and a correct appreciation 
of the nervous clement, whether inherited or acquired, will prevent the 
observer from committing an error. 

Pulaatin_q empyerna can onl_v be confounded with' large aneurysmal 
growths, and, as pointed out by Wilson, it does not have the same definite 
relation to the central long axis of the body as do aneurysms. '.l1he 
abnormal area of dulness is situated at the base of the lung in empyema, 
and usually extends over a larger superficial area or is less circumscribed 
than in aneurysm. In empyema, moreover, the pulsation is not expansilc, 
but is caused by pressure on the respiratory movements. Auscultation 
in empyema renders audible neither a bruit nor the double shock of 
aneurysm; the pressure-symptoms and pulse-characters arc aiso entirely 
wanting. 

Pulmonary tuberculosia ma.y be mistaken for thoracic aneurysm. When 
an aneurysm compresses a. bronchus, bronchiectasis, attended with cough, 
bronchorrhea, fever, and emaciation, may be the result; but in phthisis 
the fever and emaciation are more pronounced, tubercle baci11i are pres
ent, whilst the characteristic cardio-vascular signs of aneurysm are absent. 

Prognosis.-The existence of aneurysm without producing any 
symptoms, as well as the possible occurrence of perforation and conse
quent speedy death, must be recollected. At least, some of the features 
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previously adduced may be present in aneurysm for a long period of 
time (even years), when sudden death may ensue. In other instance~ the 
en<l is approached in a very gradual manner, and cases in which rup
ture does not supen-cne sometimes pursue the general course of chronic 
valvular aJfections of the heart. 'fhe fact that aortic regurgitation may 
coexist has been referred to; in such cases there may develop at any time 
failure of co1J1pensation, with its usual serious phenomena. The condition 
ends in death as a. rule, and the immediate causes of the fatal issue are as 
follows: (1) Rupture of the aneurysm, followed by hemorrhage into any 
of the adjacent cavities or organs (pericardium, heart, large vessels, 
me<lia.stinum, trachea, a bronchus, esophagus, lungs, pleura, spinal canal); 
it may, though rarely, rupture externally, in which case slight hemor
rhages occur an<l lifo may last for weeks; (2) Grnduol asthenia; (3) 
Direct pressure; (-!) Independent diseases, eith<'r primary or secondary 
to, and induced by, the aneurysm. 

Treatment.-There are two chief indications around which all others 
center in the management of this disease-first, the promotion of coagu
lation of the blood, and secondly, the contraction of the sac. The clotting 
of the blood within the growth may be greatly favored by retarding the 
blood-current. Nothing so well accomplishes this object as absolute rest 
in the recumbent posture. This cannot always be rigidly enforce<l, but 
muscular exertion must be minimized, and mental application and emo
tiona.l excitement must also be avoided; stimulants, arterial and nervous, 
are to be eschewed for like reasons. Palpitation of the heart, when 
present, is best alloyed by the local use of the ice-bag. 'l'be coagulability 
of the blood is also increased by removing as far as possible the liquid 
portion of the diet. 

The measures already indicated tend to lessen the \•o lume of blood 
and the intra.-aneurysmal pressure, thus inviting contraction of the sac 
as well as coagulation of its contents. Among medicinal agents, ergot 
and potassium iodi<l have been employed, the latter with good effects. 
'l1he exact manner in which the iodid protluces its favora.ble results in 
these cases is unknown, though most probably it acts upon the vascular 
walls, and hence would be most efficacious when the <lisease is of syphilitic 
origin; this view accords with my own personal experience. I would 
advise against the internal use of ergot, which can have little to recom
mend it, and the prolonged use of which may be attended with unpleasant 
effects. Langenbeck and others have obtained good results from the 
direct injection into the sac of the aqueous extract of ergotin di~sokccl 
in water or glycerin, every day or two. When employed in this manner 
ergotin induces contraction of the smooth muscles in the wall of the 
aneurysm. The injection of chemical substances, as the tincture of Lhe 
chlorid of iron, for their effect in promoting coagulation of the blood 
is not free from dangerous consequences, and in my opinion the risk of 
engendering embolism of the peripheral vessels with detached fragments 
of the clot should not be assumed. Other observers have resorted to the 
use of horse-hair, fine wire, fine catgut, slender watch-springs, witl~ a. 
view to coagulating the blood as it comes in contact with these f~re.1gn 
bodies. Combined with the insertion of wire the use of electrolysis is a. 
method that bas been warmly advocated (Loreta). . 

A piece of fine, slender wire, several feet in length, is passed directly 
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from a spool through a hypodermic needle, so that the wire curls up within. 
This is now attached to the positive pole, while the negatire is connected 
with a. surface pad placed over the abdomen or with an insulated needle 
inserted into the sac, and the current is then passed through . It is import
ant to test the strength of the current beforehand by inserting the needle 
attached to the positive pole into the white of an egg and observing its 
power to coagulate albumin. Each application of the current should last 
from one to two hours. This plan of treatment has in some instanc<'s 
given striking results, though a. more extenJ.ed trial is needed before its 
true Yalue can be estimated. The author sa.w a case that was successfully 
treated in this manner, the solidification of the sac being appa.rcntly com
plete. Knerr and Rosenstein ha.ve also reported cures from the employ
ment of this method. It is not, however, without serious clangers (hemor
rhage anti embolism). 

After the same method galvano-puncture has long been resorted to, and 
in the hands of some clinicians with encouraging results. '.l'he cases that 
receive most benefit from the abO\·e measures belong to the saccub.r vari
ety; this is also true of the special plan first commenclccl by Tufnell, which 
is especially ap1llicable in the earlier stages. 'fufnell's method is founded 
upon two main principles-absolute rest in the recumbent posture, and a 
much-restricted. dry diet. With physical rest a quiet mental state should 
be conjoined. The diet is as follows: Breakfast. 2 ounces (64.0) of bread 
and butter and 2 ounces (6-1.0) of milk: for dinner, 2 or 3 ounces (64.0-
96.0) of meat and 3 or 4 ounces (96.0-128.0) of milk or claret; for supper, 
2 ounces (64.0) of bread and 2 ounces (64.0) of milk. 

The chief advantages growing out of this method are the lessened 
number and decreased force of the heart-bea.ts in consequence of tl1c 
posture and bodily rest, and the diminution of the blood-volume in 
consequence of the dietetic restrictions. It should be persevered in 
for several months. When, as often happens, the plan cannot be 
rigidly enforced1 the great benefit to the patient of quiet of mind nnd 
body :md a. suitable, though less exclusive, diet should not be lost sight 
of. !Tis bowels should be regulated, and he should be told not to strain 
while at stool. 

A. E. \\'right has particularly insisted upon the value of calcium :.:.alts 
in increasing the coagulability of the blood (gr. x to xv-0.648 to 0.072, 
t. i. d., may be given). A number of investigators Lave confirmed 
Wright's findings, but others ha\•e met with contrary results. 

~J1eeial S.11mptoms.-Pain is oflen relieved by potassium iodid. When 
marked arterial sclerosis is present I ha.ve seen relief from pain afforded 
by the internal use of nitroglycerin (mj to ij-0.066 to 0.133, three or 
four times a. day). In the later stages morphin should be given to allay 
suffering. When there is bulging the pain may be assuaged by the local 
use of the ice-bag or by a. belladonna. plaster. 

Dyspnea and great venous congestion are to be met by free bleedings 
from a. vein, and tracheotomy may be required if the dyspnca be sl1own 
to be due to bilateral paralysis of the abductors. In <lyspnea arising 
from pressure on the trachea. or bronchus1 however, tracheotomy would 
be a. valueless expedient. When the aneurysm forms a large external 
tumor the application of an elastic bandage to the chest may be both 
agreeable and advant3geous, as in a case referred to by Osler. 
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ANEURYSM OF THE ABDOMINAL AORTA. 

The vicinity of the ccliac axis is the favorite scat of abdominal aneur. 
ysm, which is by no means as common a. condition as intrathoracic aneur
ysm, though 11ot rare. It may assume a. fusiform or sacculnr nature, and 
is sometimes, though rarely, multiple. 

Symptoms.-'l'hc tumor may grow backward, hut more frequently 
its growth is in a forward direction. Projecting from the poiilerior lrali, 
it usually erodes the vcrtebrre, and compression of the cord is apt to take 
place, producing pa.ra.plegia., preceded by tingling :rnd numbness of the legs. 

Pain is the lending symptom. It may be neuralgic or of a boring or 
gnawing character, <lue to destruction of the bone. Barely, the ancury~m 
perforates the diaphragm, and finally ruptures into the lungs or pleura, 
causing death quickly. Arising from the anterior wall, it may early 
form a. wcll-dcfinc<l tumor. It may, however, when situated high up or 
nca,r tlie <liaphragrn, conceal itself until it has attained a. compa.ratircl.v 
large size, as in a. case recently under my care at tbe ~Icclico-Chirurgical 
Hospital. Vomiting arnl gastralgic seizures may be trou~lesomc, and the 
fact that embolism of the superior meseriteric artery may occur and gi,·e 
rise to severe colicky pains must be recollected. Jaundice has been 
observed. 

Physical Signs.-Epigastric pulsation may be visible, and occaisionally 
an epigastric swelling. 'The palpating hand detects a heaving, expansile 
pulsation that ma.y be accompanied by a thrill. \\..,.hen the tumor hugs thl' 
diaphragm, the pulsation ma.y be double. 'l111e femoral pulse is diminishe1l 
in ,·olume and dcla.yecl. If the growth be large, an abnormal area of 
dulness ma.y be pre~cnt on percussion. In most instances a soft bruit 
is audible on <LUScuHation. The diastolic murmur a.nd shock of intra
thoracic aneur.vsm :ire quite ustutlly absent. 

Diagnosis.-A certain diagnosis demands the presence of a definite 
growth that is seizable and has a heaving, expansi le pulsation. )!ere 
pulsation attended with a thrill and a systolic murmur 1m~y be simulated 
by other conditions. 

Differential Dia.gnosis.-A throbbing aorta, as met with in neurotic 
females and in anemia (particularly in instances of the traumatic form), 
is not infrequently distinguished from aneurysm of the abdominal aorta 
with great difficulty. It does not, however, present a tumor that can be 
grasped, and which possesses an expansile, heaving pulsation, as is true 
in the case of aneurysms that are at aH recognizable. 

When solicl growths lie upon the aorta the latter may manifest pul!'a.
tion, a thrill, and a. systolic murmur, but the very general absence of 
pulsa.tion, owing to the fact that the tumor falls forward when the patient 
is placed in the knee-elbow position, suffices usually to differentiate the 
co~dition from genuine aneurysm. Again, expansi lc pulsation is not 
cvmcc<l by a solid growth. 

11hc prognosis is very gloomy. Very ra.rely, however, nature effects 
a cure if the conditions be favorable. u Dea.th may result from (a} ~he 
complete obliteration of the lumen by clots; (b) comprcssion-paraplcg1a; 
(c) rupture either into the pleura, retroperitoneal tissues, pe:itoneum, the 
intestines, or, very commonly, into the duodenum; (d) embolism of the 1m
perior mesenteric artery, producing infarction of the intestines" (Osler). 
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Treatment.-Apart from the measures indicated for thoracic aneur
ysm, there is one means of cure that may be tried if the growth be low 
down-viz. pressure. This must be maintained for twenty-four hours at 
least under an anesthetic. I t is best to make steady pressure on the 
proximal portion of the vessel, and unless practised with great care the 
sac will be damaged and death ensue. 

ANEURYSM OF THE PULMONARY ARTERY. 

Dilatat ion of the pulmonary artery is of frequent occurrence in 
affections that oppose obstructioq to the lesser circulation (e.g. mitral 
disease, emphysema, phthisis). Very rarely extreme dila.ta,tion of the 
vessel is followed by sernilunar incompetence, when a. diastolic murmur 
at the pulmonary orifice (second left inters pace) becomes audible. 

Aneurysms involving the pulmonary artery ::ire ttui te rnrc: such as 
occur are sma1l and of t he saccular ancl fu siform var ieties. 

'fhe symptoms resemble those of intrathorncic aneurysm, though 
they a.re rarely well marked, owing to the fact that they remain of small 
size as a rule. 

Physical Signs.-Pulsation (and, rarely, a small tumor) is detectable 
in the second left interspace. Palpation may also render appreciable a 
thrill and a. diastolic shock . Coextensive with the area. of pulsation 
there may be dulness on percussion, and o,·er the second in tersp:tcc to the 
left of the sternum a loud Sllperjieial systolic murmur is heard on auscul
tation, together with a diastolic shock. B efore attaining to a large size, 
these aneurysms usually rupture into the heart itself. 

The prognosis is altogether unfavorable, the treatment havi ng refer
ence to the principles that are appropriate in thoracic aneurysm . 

The coronary arteries may be the seat of aneurysm, though exception
ally. 'l'he condition arises in consequence of weak points (due to arterio
sclerosis) in the course of the vessels, and is unrecognizaUle during life. 

ANEURYSM OF THE CELIAC AXIS. 

This condition is sometimes observed in combination with a.neurysm 
of the upper portion of the abdominal aorta. 

ANEURYSM OF THE SPLENIC ARTERY. 

This branch of the celiac axis is occasionally the scat of nneurysmal 
dilatation. It may he single or multiple, and, whilst it is small as a rule, 
may in rare cases be quite large. 

The symptoms arc indefinite, but distressing. Deep-seated abdomi
nal pain, which shows a tendency to radiation, forms, with vomiting, and 
rarely hematernes is, the main features. By careful percussion a tumor 
may ·be mapped out in th e lf"ft hypochondriac region, the dulness merging 
with that of tbe spleen and the left lobe of the liver. Usually, puls"tion, 
and, rarely, a tumor, can be felt, and a systolic murmur is often, though 
not invariably, heard. The condition must not be confounded with 
gastric ulcer . 

ANEURYSM OF THE HEPATIC ARTERY. 

~I.1his is excec<lingly rare, the tota.l number of cases on record being 
about 20. ll. B. Schmidt has recently reported a case associa.ted with 
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symptoms of gall-stones, in which, as shown by the autopsy, death was 
caused by rupture of thl! sac into the bile-ducts. Schmidt found records 
of but 5 cases of this mode of termination. Osler and Ross have reported 
an instance associated with multiple hepatic abscesses. 

The symptoms are, in the main, colicky pains, vomiting, hemateme
sis, a.nd obstructi vc jaundice. A tumor is rarely <lisccrnible, though an 
abnorrua.l area of pulsation is relatively more frequent. The recognition 
of the condition during life is entirely conjectural. 

Aneurysm of the superior mesenteric artery is of rare occurrence. 
Pain in the cpig<Lstric :lnd lumba,r regions, and a. demonstrable tumor near 
to or directly over the median line of the abdomen, are the symptoms dis
playe<l. Detached fragments of the clot may produce embolism of the 
terminal branches of the mesenteric arteries. The condition terminates 
usually in rupture in to the peritoneal cavity. 

Aneurysm of the inferior mesenteric artery runs a course similar to 
that uf the superior mesentcric, but is so rare as to possess little or no 
clin ical interest. 

Aneurysm of the Renal Arteries.-Small multiple dilatations are occa
sionally seen, but large ones are of great rarity. They a.re prone to 
rupture into the retroperitonea.I cavity. 

ARTERIO-VENOUS ANEURYSM. 

Definition.-An artificial communication between an artery and a 
vein. A sac m:Ly intervene between the two vessels (varicose aneurysm) 
or there may be a direct fistulous communication without an intenening 
sac (rmenrysmal varix). 

In varicose aneurysm the sac is developed from the structures that 
mark the boun<laries of the communicati ng tluct. The mn.jority of cases 
arc caused by the simultaneous wounding of an artery and a vein during 
vcnesection. H ence their most frequent seat is at the bcn<l of the elbow. 
Pepper and Griffith have analyzed the recor<ls of 29 cases in which the 
ascending portion of the aortic arch had opened into the vena cava. 

Symptoms.-'ehe symptoms are to a large extent aneurysmal, and 
in a<ldition there appear in rapid sequence great swelling of the veins, 
cyanosis, and edema of the upper portion of the body. .. \_ continu~u8 
thrill and buzzing murmur, with systolic intensification, arc the chief 
physical signs. 

In the treatment of thoracic arterio-venous aneurysm the same gen
eral plan is to be pursued as advised in the purely arterial variety. The 
management of both forms belongs to the doma in of surgery. 

CONGENITAL ANEURYSM. 

This condition arises because of a defective ante-natal development of 
the elastic coa.t. I t is often multiple, and the tumors arc, as a rule, small, 
in size ranging from that of a pea to a hazelnut. The most comn~on 
situations for these growths are the coronary :ind pulmonary artcrie~. 
To Eppinger belongs the credit for having pointed out the fact that th.e 
ancurysmal walls consist only of the adventiti:i and intima. The comh
tion may be met with in ch ildren, and rarely in adults. 



PART VI. 

DISEASES OF THE DIGESTIVE SYSTEM. 

DISEASES OF THE MOUTH. 

STOMATITIS. 

CATARRHAL STOMATITIS. 

(Stomatitis Erytliemalosa.) 

Definition.- A simple. acute inflammation of the buccal mucous 
membrane. I t is more commonly met with in chi ldren than in adults. 

Etiology.-As a pn'mary affection its causes are main ly mechanical 
and chemical irritation, such as the presence in the mouth of har<l and 
sharp bodies, denta l caries, acids, hot or cold food, condiments. tobacco, 
certain drugs (as mcrcury) 1 eruption of teeth, and bad feeding, pa r
ticularly in illy-nourished chi ldren. It is the resu lt often of' a neglect 
of the mouth-to ilet, leading to t he decomposition of accumulated bits 
o_f food and mucus and to the produc~ion of fun gous and bacterial irr ita 
t ion. Secouclarily. catarrha l storn at1tis may be associa ted with cer tain 
of the eruptive foyers (scarlet fever. measles, typho id), a l ~o with gastro· 
enter ic de rangcmcntfl, and may follow, by direct inflammatory extension, 
upon ulcerntin• tons illit is, pharyngitis, and the like. 

Symptoms.-'l'he local symptoms of this affection arc those usually 
seen in an inflammation of a. mucous membrane- redness. heat, swell · 
ing. and <lr.n1es~. soon followed by increased secretion and soreness. 
'l'be lips and gums only, or the membrane of the whole mouth 1 may be 
inflamed, and the swollen lips. cheeks, and furred tongue may be 
indented by teeth .marks. Enlarged and reddened papilla:! on the ton~uc 
and minute n~sicles inside the checks and lips from projecting mucous 
follicles are F;Ometimes seen. ~J.1 hese, later, ma~' terminate in simple 
small ulcers. A crnYing for cold drinks is nea rly a lways noted, as well 
as di~tress and C\'en pain on suckling, mastication. or touching with the 
inspecting finger, and there is a disagreeable taste due to t he pcn·crte<l 
buccal secretions. Chemical examination of the dribbling saliva shows 
an acicl reaction, with tbe presence, microscopica lly, of an excess of des· 
lJuama.ted pavement epithelium that bas undergone partiaJ fatty degen
eration. L eukocytes, micrococci, the 1eptotbrix buccali s, and the r<'· 
mains of food may also be seen (~tri.impell ). A~ i tlc from restlessness 
anrl the symptoms common to slight febri le disturbances, the constitu· 
tional condition is rarely disturbed, except when the stomatit is is sec· 

093 
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ondary either to inflammations lower <lon n in the digcsti\'e tract, or 
to the specific infectious fevers. 

The course of the disease is usually acute, and the duration about 
one week. 

The differential diagnosis of catarrhal stomatitis is easily macle 
by inspection of the membrane. 

'The prognosis, though fa\'orable, will vary as to time and sererity 
according to the cause. 

Treatment.-After proper attenti~n to the hygienic surroundings 
of the patient and the removal of all irritant influences, the treatment is 
mainly local. The first indications are to cleanse the mouth and allay 
the pain, and these may be met by the use of cool solutions of boric acid, 
sod ium bicarbonate, or potassium chlora.tc, 5 and 10 grains (0.324 and 
0.648) respectively to the ounce (32.0) of glycerin and rose-Mtcr, as 
mouth-washes, or for swabbing in the case of infants. \\'hen iced drinks 
are ungrateful and the inflammation is more intense and protracted, the 
use of Lot milk and lime-water, mucilaginous decoctious, and sedative 
and antiseptic spra,ys of 1 or 2 per cent. solutions of coca.in or carbolic 
acid are often beneficial; or mild astringents may be needed, as t to 1 
per cent. solutions of silver nitrate, alum (5 to 10 grains-0.324 to 0.048 
-to the ounce-32.0-of honey), and glyceritc of tannin (2 dram• to 
the ounce-8.0 to 32.0-of water), especially if there is a tendency to 
chronicity of the troub1e, as in topers and inveterate smokers. Tender 
and spongy gums may be relieved by the application of equal parts of 
the tinctures of myrrh and rhatany on a camel's-hair brush (Striimpell). 

i:~~l~~~~d~ym~~~~f ;:s;~e!r ~~~~~i:u~~ ~>~::sti:1~ ~~t0r~-:~nfu<;i~~;~~~~~~Z 
with a minimum dose of bromid for irritability and sleeplessness, may 
be all that is required. ~'he interna.l use of potassium chlorate in chi l
dren is not to be recommended ln this a.ffcction, both because of its 
deleterious action upon the kidneys, and also been.use it seems to be 
uunecessar_v (Forchheimer; Backader). Sometimes an associated 
gastro-intestina.l catarrh needs correction by the use of laxatives. 
'fhe administration of bland foods and mild ferruginous tonics should 
be continued throughout convalescence. 

APHTHOUS STOMATITIS. 

(Follir11lar Stomaiilis; Slomalitis ~lpltthosa.) 

Definition.-...-\. variety of catarrbal stomatitis that is characterized 
by the eruption of one or more vesicles upon the edges of the tongue, the 
chC'ek, or the lips, rapidly passing into small round, or oval discrete spots 
that are slightly rnised and surrounded by yellowish-white bases with 
narrow reel areohe. 

F;tiology.-'fhough more common in children between the ages of 
two and six years, they are by no mean!! rare in adults. Predisposing 
influences may be found in the seasons (spring and autumn)1 malnut:i
tion, tuberculosis, dentition, persistent gastro-enteric disordcr1' 1 anemia, 
and the acute cxanthemata. ':l1he exf'itin_g causes are supposed to be 
certain deleterious substances, bacterial or toxic, though no special par
asite bas yet been isohLted. 
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Symptoms.-The herpctic vesicles soon rupture, leaving the aphtl1ous 
ulcers as describc<l above. They are found singly, or at times as many 
as twenty in number, pin-head to split-pea in size, inside the lips, e:spe
cially near the frenum, along the tongue-edges, a.net sometimes inside 
the checks near the edges of the back teeth. 'J1hey arc exqui:;itcly 
tender, so that almost any motion of the affected parts cnuses sharp 
burning pain; nourishment is therefore difficult. Patches of catarrhal 
stomatitis, and even of gingivitis, are st!en adjacent to the aphthous tipots . 
There is an increased flow of the secretions of the mouth, and the 
breath is heavy, though not offensive. General symptoms, as slight 
fever, anorexia. and ful'rcd tongue, constipation or diarrhea, and irrita
bility, are usually present, with the additional symptoms of a.ny associated 
disease that may coexist. Gastl'o-intrstinal affections, though often 
associated with aphthous stomatitis, are most probably <luc to the common 
ca.use, and are not necessarily the cause of the stomatitis in these in
stances. In some of the specific infectious fevers ma11y aphtbre may 
appear and tend to run together; these form large irregular ulcers, nnd 
gi\'e rise to the confluent form of stoma ti tis aphthosa. The special form 
known as Bednar's aplttlue, occurring in young marantic babes, is a. 
rare condition in America. Large white patches are seen on both halves 
of the posterior part of the hard palate near the alveolar processes, and 
these may cause large ulcers and involve the bone. Pressure of the 
tongue upon the thin mucous membrane during nursing, or some other 
such form of traumatic irritation, appears to act as the cause. Reco\·ery 
from this type is rare. 

The average duration of the ordinary discrete aphthous eruption is 
from four to seven days; in very ill-nourished and poorly cared-for cases 
the appearance of successive crops of aphtbre will prolong the distress. 

Diagnosis.-This is bnsed upon the characteristic appcurance of 
the ulcers and the degree of soreness. Apbtbre must be differentiated 
sometimes from tltruslt, and the distinguishing features will be dwelt upon 
in the description of the 1atter affection. Herpes of the mouth, so called, 
and aphtbous vesicles are probably identical in most cases; and the pres
ence on the lips of herpetic vesicles in some of the grave constitutional 
diseases indicates simply the severity of the common cause of the aphthre. 

Prognosis.-The discrete form is mild, and favorable in its course 
to" ard recovery; confluent aphthre is more troublesome, and follows a. 
prolonged course on account of the general debility inducell by the 
associated disease (Starr). In certain adults, as well as in children. the 
affection is apt to recur; relapses are also frequent in those having \\eak 
digestive and imperfect assimilative functions. 

Treatment.-It is first nece!-<sary to rcmo,·e all irritating influences, 
and in order to minimize the intense pain of the aphthous spots the 
blandest liquids and tl10 softest foods that are consi:.tent with the sus
tenance of the pntient are imperative. Absolute cl ea nlin c~s of both the 
foods and the vehicles of administration, especially in bottle-fed children, 
is not less important than the thorough cleansing of the mouth, par
ticularly after taking nourishment. Local applications a.re of obviot~s 
value. Demulcents, as mucilage of sumac, or of marshmallow, with bone 
acid (gr. v to 3j-0.324 to 32.0), sodium bicarbonate (gr. v-x to ~j-
0.324-0.648 to 32.0), carbolic acid, or potassium permanganate (irr. iv 
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to 3j-0.259 to 32.0). are invariably useful. S11ab-applications of 11inc 
of opium (m v to 3j-0.333 to 32.0) or of cocain (-1 per cent. solution) 
may be necessary when the pain is intense, tmd prior to taking foo<l. 

To promote the hea ling of the ulcers a very light touch with tbe 
siher-nitrate stick or solution (gr. x-xxx to .3j-O.G48-1.94 to 32.0) 
is often beneficial. Much favor is desen·cdly given n.lso to pota!'sium 
ch lorate in solut ion (gr. x to .3j-0.648 to 32.0), or applied i11 the dry 
powdered form. In the conflue'nt aphthous ulcer the use of sodi111i1 
sali cylate (oj to .~j-4.0 to 3~.0) has been recommended, while an ethereal 
solution of iodofor rn (0ij to .3j-8.0 to 32.0) bas been advised by J. Le11is 
Smith. For bleed ing ttnd spongy gums the mi ld astri ngents mcntionctl 
in the treatmt:nt of catarrhal stomatitis nre indicated. Stronger astrin
gents m<LY answer for appl ication to slugg ish ulcers; thus copper sul
phate, either solid or in solution (gr. x to .3j-0.6-l8 to 3:2.0), and zinc 
sulphate (gr. X\' to 3j-0.972 to 32.0) arc usefu l. Potassium chlorate 
acts as a specific in ulcers of the mouth, a111l is eliminated by the buccal 
secretions, which keep the ulcerated surfaces constantly ba.thed "ith the 
drug, so that its internal use is to be recommended, though in Yery small 
doses in children, being gi,·en well <liluted, as in the fo llowing formula: 

J:I.. Potassii chlorat., gr. xx iv (1..5.5); 
'l'inct. myrrhre, g:t.. x (0.666); 
Syr. acac1ai, f31J (6'1.0); 
Aqum <lest., q. s. acl f3iij (96.0).-)I. 

Sig. Teaspoonful every three hours for a child three years of age. 

Constitutional symptoms arc to be combated on general principles 
and require c:trefu l attention. Remedies directed to the correction of 
digestive dera ngements and to the stimulation of assimilation arc alRo 
often rc<1ui rc<l. Good food and ferrug inous tonics are frequent ly 
necessary. 

(Stomatitis C'l'011posa.) 

Definition.-In this form of stomatitis the inflammation is more 
jutcnse and more extcndeU in area than in the aphthous form, being 
also attended with the formation of a false membrane. which, when 
separated from the subjacent mucous surface, lea\'CS a deeper and larger 
ulcer than docii aphthous stomatitis. 

The pa thology of these membranous patches, which are nr!r ~el
dom confined to the mouth alone, is embraced in the article on Diph
theria.. If in the latter disease the typical false (<lipbtheritic) mem
brane 1s removed, it lea\"CS a deeper ulcer than docs the removal of a 

~~~~~~~i~:nf;~~'~::~.11c, 1i1~1 :;~i:~1 i\~l~,.~~~~u:1:~~;s-i~e~~o;;~i~~;l~~es1 :~~:::o;; 
the oral mucosa follows from the application of cau~tics, the coagu!a
tion-proccss extends inward from the surface1 forming vcllowish-whitc 
pa.tchcs of dead tissue, wbich 1 on separation 1 leave :rn ~leer (.Allchin). 
Membranous stomatitis ma.y also be due to gonorrhPal or syphilitic in
fection of the new-born. 

The etiology of membranous stomatitis is, then, either specific 
(diphtheritic,) or non-specific, due to chemical or physical irritants. 
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The account of the local symptoms and treatment is also included in the 
description of the ca.usal diseases. 

(Stomatitis Ulcerosa.) 

Definition.-A specific ulcerative inflammation of the buccal mu· 
cons membrane and gums, attended with marked fetor of the breath, and 
having a tendency to extend widely and deeply. 

Etiology.-'l'bc predisposing causes of this malady arc principally 
as follows: Childhood, after the commencement of the first dentition, 
and usually between the ages of three and eight years; damp weather, 
especially during spring and autumn: unhygienic surroundings, partic· 
ularly the lack of pure rtir, of good and abundant food and clothing, and 
the added detriments to health for which neglect and filth, specific in· 
fectious diseases, uncleanliness of the mouth. caries and loosening of 
the teeth, and congenital heart.disease (Duckworth) arc responsible. 
An endemic type of this affection has been observed among soldiers in 
camps and barracks. among children in crowded eleemosynary institu· 
tions, and in jails. and may be accounted for by unsanitary conclitions 
affecting communities alike; its epidemic and contagious character like· 
wise points to a microbic origin. The specific exciting cause, it has been 
held, corresponds to the hoof·and·mouth disease of cattle. the poison 
being eonveJed in milk . Payne suggests the identity of the virus with 
that of impetigo eontagiosa. The careless administration of mercury, 
especially to susceptible adults. may aliw be followed by a severe mer
curial stomatitis that is typically ulcerative. Scurvy (sco1'butic stonta
titis) and the persistent use of lead and phosphorus arc also excitants 
of this disease. 

Clinical Symptoms.-Locally, the disease star ts, as a rule, at the 
edges of the gums opposite the lower incisor teeth, gradually spreadi ng 
backward and to the :tdjoining portions of the lips ancl checks. The 
gingival mucous membrane is deeply red and swollen; the gums soon 
become spongy, bleed easi ly, and break down into thick, soft, grayish 
sloughs, which lc::we deep and ragged ulcers surrounding the necks of 
the teeth. The latter even become loosened. and in protracted cases 
the akeolar periosteum may become inflamed and cause necrnsis of the 
hone. Profuse salivation, a foul breath (that once (':Jrtlcd for the con· 
dition the term of "putrid sore mouth"), occasional slight hcmorrha~<'S 
from the gums, and excl'ssirn discomfort, or ernn pain, on mastication 
are nearly always present. The tongue is coated. 5,,oJlen, and tooth· 
marked; aphtbre are !-lometimes seen, and the submaxillary glands arc 
generall_y swollen. The ,general symptoms attending this ailment arc 
those of a. lowered state of vitality. prnduced by an unhygienic cJH·i· 
ronmcnt, or cachexia., or severe illness primary to it, with, usuall~' , mod. 
eratc fever. Nausea and vomiting or an offensive diarrhea. may super
vene as the result of swallowing 1110 putrid discharges. 

Course and Duration.-Thougli acute in its course, the highly 
debilitating character of the disease may tend to make it chronic, espe· 
cially wlirn thl'rc is alveolar necrosis an<l a neglect of proper treat· 
ment. Ordinarily, "ith carcfol management, conYt1lc!l-c('HCC-' may be 



698 DISE'.ISES OF TJIE DIGESTIVE SYS1'EM. 

established in from four days to a week . Goodhart regards the occa
sional termination of the pyrexia by lysis, with an accompanying im

provement of the local symptoms in such cases at least, as suggestive of 
the specific nature of ulcerative stomatitis. 

Diagnosis.-Lpon examining the mouth and noting the character
istic ulceration, the fetid breath and saliva, an'l the cachcctic appear
ance, the disease is usually recognized, and should not be confounded 
with the dark, extensive, gangrenous sloughs of noma. 

The prognosis is favorable in typical cases, though less so in 
marasmic and neglected cases and when cancrurn oris or necrosis of 
the jaw are supcraddcd; in such cases recurrence, chronicity, deformity, 

and even death, may take place. 
Treatment.-lt is well in nearly all ill-nourished, uncleanly-kept, 

ancl sickly children, as well as in cases in which mercury is to be aclmin· 
isterecl for any length of time, to prescribe moutlHmshes of potassium 
chlorate (gr. xv to .5j-0.972-32.0), in order to prevent the occurrence 
of mercurial or ulcerative stomatitis. The hygienic treatment of ulce1·· 
ative stomatitis is important. On account of the contagiousness of the 
disease cases occurring in a family or in institutions should be isolated, 
and fresh air, light nourishment, and clean liness are sine qud non of 
recovery. The local treatment is virtually a specific one in the use 
of potassium-chlorate washes (gr. x-xx to 3j-0.648--l .296 to 32.0-
of rose·watcr or demulcent), aided by the internal administration of 
the same salt in small doses. For the disagreeable fetid odor the alter· 
nate use of antiseptic washes is indicated. Solutions of carbolic acid 
or potassium permanganate, in strength equal to or slightly over that 
iudicated in the treatment of aphtbre, or hydrogen pcroxid (zj- iij to 
.3j; 4.0-12.0 to 32.0), or listerin and water (equal parts), are useful. 
Pencilling the spongy gums with such astringents as tincture of rhatany, 
silver nitrate (gr. x to 5j-0.648-32.0), alum, and also with tannic-ncid 
solutions, may be necessary. Loosened teeth should not be disturbed, 
as they may grow firm with convalescence, though surgical interference 
may be required in cases of necrosis of the alveolar process. l;ntil the 
patient has regained considerable vigor the use of mild antiseptic mouth· 
washes should be continued regularly, so as to effect thorough cleanliness 
and rid the oral cavity of lurking germs. Careful attention to the teeth 
is always requisite. During the height of the disease constitutional 
treatment may have to be directed toward stimulating the languid ancl 
lowered vitality. For this purpose either whiskey or brandy, in half 
or one teaspoonful closes in milk, is extremely useful; the elixir of 
cinchona, with some \'Cgetable salt of iron, as the citrate or tartrate, 
also forms a useful combination. When there is pyrexia or a diminished 
urinary secre~ion the internal use of potassium chlorate is dangerous and 
must be cautiously employed. The following prescription is tonic and 
almost specific, and may be recommended : 

Iii· Potassii cbloratis, gr. xlviij (3.11); 
Acidi _hydrochlor. dil., f3j. ( 4.0 l; 
Syrup1, f.>vJ (24.0 ; 
Aqu;e destillat., q. s. ad f.3iij (96.0). -)I. 

Sig. Teaspoonful diluted, every two hours for a child three years 
old (Starr). 
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The prolonged use of tonics and cocl-Ji,'er-oil emulsion with lime
salts in scrofulous1 rachitic, and scorbutic subjects must be carried on in 
order to prevent relapses of ulcerative stomatitis. 

PARASITIC STOMATITIS. 

(T/u11sh; Stomatitis Jf.11cosa.) 

Definition.-A specific, contagious fun•gous disease, characterized 
by the rapid formation upon the oral mucous surfaces of smn.11, whitish, 
soft, and ligh tly adherent spots or flakes, tending to coalesce and spread 
throughout the entire buccal cavity. 

Etiology.-Prcd isposing causes arC'-infaucy with its concomitant 
disorders of the gastro-intcstinal tract (especially when unhygienic sur
roundings and a consequently impaired vitality and malnutrition prevail), 
also congenital syphilis, tuberculosis, and the exanth emata. 'l1he dis
ease may attack adults and complicate the typhoid and cacbectic states, 
as in the final stages of low fm·ers, carcinoma, chronic tuberculosis, and 
diabetes. The growth of thrush-patches is due, specifically, to the sac
charomyces al bi cans (formerly ofrlium albicans). It is a characteristic of 
this fungus to deYelop from round or oval spores in the formation of long
branching mycelium filaments, from the ends of which a multiplication 
of ornid torulre-cells takes place by the process of simple budding. 
These mycelia exhibit a tendency to penetrate the deeper layers of the 
mucoS> of the mouth and also into the mucous glands (Starr). Since 
the growth of this organism requires both an altered condition of the 
mucous membrane and an acid medium, the primttry or exciting ca.use 
of thrush is to be found in whatever produces such a favornble nidus. 
i\lost important in this connection is uncleanliness, particularly in the 
case of poorly-nourished and bottle-fed children . The development of 
catarrhal stomatitis and the acid fermentation of remnants of food 
(especially of saccharine substances), which prevent the nutrition of the 
mucosa and acidify the normally alkaline oral secretions, are common 
causes of thrush. The further growth of the fun~ous patches also 
contributes to the acid state of the already abnormal buccal fluids. The 
fact that the spores of thrush may be transferred to other cases by 
bottle-tips, spoons, and ill-kept feeding-bottles is well recognized as an 
explanation for the occasional endemic character of the malady. 

Symptoms.-Any marked local symptoms are clue rather to the 
coexisting stomatitis than to the thrush itself (Allchin). There will be 
some soreness, heat, persistent dryness, and lividity of the mucous mem
brane. Thrush-spots, slightly raised abo,,e the surface, begin to appear 
on the tongue, and grow into patches that may coalesce ancl spread to 
the cheeks, lips, and hard palate: they may even invade the tonsils, 
pharynx, and esophagus, and, rarely, the true vocal cords, the stomach, 
and cecum (Parrot). At first pearly-white in color, the curd-like flakes 
may become yellow and even brown, owing to slight hemorrhages caused 
by the irritation. Though early adherent, in a few clays they become 
loose, and when brushed off leave a smooth surface i when compli cating 
some serious gastro-intestinal disease or dyscrasia, however, their attach
ment is deeper, and the deposit may sometimes appear in successive 
crops. A microscopic examination of the thrush-patches shows inter-
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~aac~i1~ft: ~:~1;r1~~~~1th ~~~~fi f ~~ne:11t~<lim ~~d~~d1 
i nt~r~~!~ :r~r~~'~ u ~:;a~~~~~~ 

and fetid particles. rl1he buccal fluids are acid in reaction. The g:en
eral symptoms depend upon the associated disease, and arc usunlly tbo:-;e 
of wasting, artificially-nourished children haYing digesth·e troubles or a 
constitutional taint. 

Diagnosis.-'l'his may be accurately made upon the disco"ery of 
the fungus by microscopic examination. Only very r;ircly arc portions 
of the thrush-organism found in the false membrane of' diplitl1eritir 
stomatitis . JJiillc curds may be readily removed, and are not necessarily 
associated with the stomatitis accompanying thrush or the grave sys
temic states. Th e only important point of differential diagnosis nrises 
in the case of aplttlue. The following table will ex press the main points 
upon which a. safe discrimination may be based: 

PARASITIC STO:UATITIS (THRUSH). 

Dryness of the mouth. 
Whitish, rnised spots or patches with no 

red areola; these arc easily removed, 
lea\·inµ: no ulcer and causing no bleed
ing. 

Spots arc numerous. 
Ucginsin the form of minute spots. 

Ulcers not painful. Discomfort depends 
ontheassO<'iatcdstomatitis 

'l'he chnractcristic thrush-fungus is al
ways present in the deposit, and can be 
seen with the microscope. 

Al'UTLIOliS 8TOllAT ITIS. 

Salil'ation. 
An ulcer with a yellowish-white, de-

~r:.ssc~,~~'lS~;lS~urrso~~~e:v!J ,~i~;;ct d~ft 
culty by forceps, and bleeding refiult.s. 

Usually few in number and discrete. 
Not so: ulcers appear, preceded by the 

formation of herpcticvc!'-idcl'I. 
Ulcers exquisitely tender. 

No specific micro-or!!anism determined, 
though probably present .. 

Prognosis.-Tbis is favorable as regards the thrush alone, but, 
occurring in marantic children and cachectic adults, its appearance is 
of gnive significance, and it is even suggested by some that it portends 
a speedy death. 

Treatment.-Prophy laxis is of great moment, since it is much ('asi<'r 
to ke<'p the mouth clean a.nd the secretions norma.I, and to attend to 
proper food 1 and thus avoid creating a soil for the growth of the vegetable 
parasite, than it is to prevent absolutely th<' entrance of thrush-spores . 
.Efforts directed toward pre\'enting acidity arc especially indicated. 'J1his 
is to be clone by the use of mild alkaline mouth·washcs, as soda
watcr and lime-water. The dietary should be carefully looked aftt•r, 
and should exclude sugars and all starchy food; the addition of lime
water to the milk (about one part to four) is a. desirable precaution 
to take, particularly with children. Cleansing the feeding·npparatu~ 
and the mouth after each feeding is essential, both in the prevention of 
the formation, and 111 decreasing the further growth, of thrush when pre~
ent. The local treatment consists in the use of alkaline and nnti'!Pnt1c 
application~, preferably by means of thC' spray. Rolutions of LOric 
acid or sodmrn byposulpLite (3j-4.0-of either to sj-32.0-of 11ater, 
with the addition of a. little glycerin), potassium pC'rmanp::rnate. or hydro
gen peroxid, are useful. Syrupy excipients arc to be cxdu<le<l. Pota~
sit1111 chlorate may exert a beneficial effect in tlrnse ca:.c:-; in which stom-

c~:.~isv i:
0 
a~j~iS.\~~~ a~~ '~2·~o)1~~.~~.e~hc~1~~~~a;;~i:1• ~1 ~~~L~~~11 or silver nitrate 
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When esophageal obstruction exists it may be necessary to gently 
force a rubber tube through the mass of thrush-deposit in order to give 
nourishment (Porchheimer). 

Medicinal treatment embraces the administration of nourishing and 
easily digestible food, occasional s~imulation, an<l the correction of 
gastro-intestinal disorders. .Attentwn must also be paid to the pri
mary affections to which the thrush is superaddecl. Iron, cod-li"cr oil, 
and acid and bitter tonics in palatable form are usually indicated in 
debilitated subjects, along with general hygienic measu res. The inter
nal use of small closes, frequently repeated, of calomel or mercuric chlorid 
may also be tried for a possible specific efl:Cct in combating thrush. 

LA PERL:fuCHE. 

'l1his contagious disease is confined to the angles of the mouth. I t 
was first described in 1880 as prevalent among the chi ldren of Limousin 
in France by Lcmaistre. It was found that the drinking-watC'r in that 
locality contained cocci similar to the spberobartcria that infostetl the 
epithelial thickenings, and tha.t these were probably com·cycd to human 
beings by drinking-vessels. Little elerntions and fissures, said to rcsC'rnble 
those of congeuital syphilii::., were seen around the oral angles. 'J'he latter 
were the seat of smarting pain, particularly on opening the month sud
denl_v or too far, and caused the patient to lick (perlfrher) thC'm con
stantly. r.rbe disease seemed to be entirely local, and lasted from two 
to three weeks. Alum and copper-sulphate solutions were most useful. 

GANGRENOUS STOMATITIS. 

(i\roma,- Cancrum Ol'is.) 

Definition.-A rapidly-spreading gangrenous affection of the cheek 
and gums, of rare occurrence, usually asymmetric, and ending fatally in 
most cases. 

Pathology.-Jn addition to the necrotic changes in the chcch. the 
process may extend to the jaws and lips. 'J'he blood-vessels contain 
thrombi, thus preventing hemorrhage from the sphac<'lus. 'J'he submaxil
lary and cervical glan<ls may be slightly enlarged and soft. Blood-changes 
of an uncertain character have been noted. Hemorrhagic infarctions, 
aspiration broncho-pncumonia1 or gangrene b,,. inhalation of gangrenous 
particles or metastasis, may be met in the lungs. '\\'harton h:ls dC'scri~cd 
an associated membrnnous form of colitis, and a mcta!'ltatic infiltration 
of the cardiac muscle and purulent pericarclitis may also be seen 11r1xt
murtem. J\1ementorosky met with a peculiar and fatal form of gangrene 
limited to the gums of babes and occurring a few days after hirtl1. 

Etiology.-Predisposin_q C'auses.-This uncommon aOCction attacks 
girls more frequently than boys, usuaJly Lctwccn the ages of mo and 
fi"e years; it appears to be endemic in lo", moist countriel'l, al'l 1 lolland, 
though npparcntly it is not contagious. Sickly and ill-nourished chil
dren sufferi ng from the effect~ of overcrowding and prev ious discai;;e 
are especia ll y liable to noma. Most often, however, ii. is sccondar~: to 
DlCil~les; it may ahm fo llow scarlet fc\'er, typhoid, small-pox. or lcsi::. frc-
11uently pertussis. Boydon rc:ported a case associated with erysipelas 
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in au adult. The causatiYe influence of mercurialization and ulceratire 
stomatitis has been o"erratc<l. 'l'hc primar,v e.uitin,q cau.,.1' of cancrum 
oris is probably microbic, and Lingard has found '· lo11g threat.I-like 
growths made up of small bacilli at the line of extension of the necrotic 
patch." 

Symptoms.-Thc mucous membrane of one check, near the corner 
of the mouth, is usually first affected, ;1 dark, ragged, sloughing ulcer 
appearing and spreading insidiously for two or three <ltlyS before the 
substance of the cheek is involved . A har1l and sensiti,·e noclule may 
thcu be felt by grasping the cheek between the thumb and finger 0~1 
placing the one with in the mouth over the ulcer an<l the other outside. 
Brawny induration of the skin over this nodule soon becomes manifc:-;t, 
and then there appear collateral edema and an unctuous-looking, 
deeply livid, gangrenous spot, soon becoming bullous and lea,·ing a 
black eschar. Perfora.tiou of the cheek may occur on the third day, 
though usually not unti l a week has passed. rrhere is <Lil ichorous <li:s
eharge of shreds of gangrenous tissue from the unhealthy wound. The 
fetor of the breath is almost intolerable and eharacteristicall.v gangn.'n
ous. '!'he necrosis may extend over one-half the face of the side aftCctt'd, 
and ma.y involve the gums and ja.ws, but seldom does it attack the 
opposite side of the face. 'The general symptoms of such a gnwc mal
ady may be slight at a very early period, but with the formation of tht' 
eschar they become rapidl~' senre and typhoid in type. Great prostra
tion, del irium, pyrexia (10-1° F.--!0° U.), diarrhea, and edema of the 
feet are common. The cou rse is actively acute; the duration rarely 
extends beyond two weeks. 

Complications.-Septic lobular pneumonia may occur from aspira· 

}~~;a~e~ f~:,~:e;~~~e1f:~)i~1~! ;al~~li~~e:.nd I~a~E~::~,e~-~ tl~a~}~~~~:~li~h~
1~ 

recover granulations form, the gangrenous edges become clean, an<l 
cicatrizatiou, with great disfigurement of the face and e,·en restricted 
jaw-motion, is then a.pt to follow. 

Diagnosis.-'l1he disease when fully established is easi ly diagno;;:ed 
by its characteristic origin, the gangreno us ulcer-nodule, the eschar·for
mat ion, and perforation, associated with a previous history of measles or 
other acute infectious fe\'Cr of childhood. 'J.1he offensiYe fetid odor and 
severe constitutional depression are also of great Yalue. 

Differential Diagnosis.-From antlira:r it differs in that the latter 
affection is more common in adults, with a h istory of contagion. and in 
the fact that malignant pustule starts on the exterior of the cheek, and 
perhaps in a previous abrasion in the skin. The discovery of the 
bacillus anthracis in the blood and discharges is conclusive. Uleeratit'e 
stomatitis of a severe and neglected ty pe may be confounded with can· 
crum oris, but in the former the destruction of tissue is mainly of the 
gums and ah•coli, the cheeks being simply ulcerated and no extensive 
sloughing taking place; the breath, though fet id, is not gangreno?s, 

:~1~eci1sh~f o~:~1g~·~~~~~·g:i~s\~~ 1(§~a1~rj1~et~f:!1 1~~o:i:~,c~sur~~t of1 ~~:~r:i;~.~ 
stomatitis is less severe, a fata l termination being extremely rare . . 

Prognosis.-Noma is seldom reeo,·ered from, the mortality bemg 
about 80 to 90 per cent. (Bogel). When reCO\'ery <loes take place the 
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derclopment of cctropion, facial deformity, and local disability, with a 
Jll'(•tracted convalescence. render life burdensome. 

Treatment.-rrhis embraces the prHention of gangrenous stoma
titis by means of a proper management of the diseases that arc kno" n to 
cause it; careful hygiene and the avoidance of rnercurializatiou will 
also be of undoubted use. The primary indication in the lncal treat
mrnt is the arrest of the gangrenous process, thus causing. if possible, 
a healthy reaction on the part of the surrounding tissues. A 11 dead 
sloughs should be cut away before using escharotics, and with this en<l 
in view some rc~ommcnd the prompt application of strong caustics, as 
fuming nitric acid, the acid nitra.te of mercury, soli<l zi nc chlorid1 s il ver 
nitrate, carbolic acid, a concentrated solution of perchlorid of iron, 
Vienna paste, and the actual cautery. } ... or the protection of the healthy 
parts and for efliciency the Paquelin or the galrnnic cautery is prob
ably best. Anesthesia is requisite for such strong measures. Milder 
applications, howeH1-, seem to be quite adequate in i:;ome cases. Thus, 
bismuth subnitrate, potassium chlorate. and aristol, or the following for
mula by Dr. Coates, may be tried: 

~- Cupri su lpb. , 5ij (8.0); 
Puh•. cinchona>, 3ss (16.0); 
Aqure, q. s. ad f3iv (128.0).-M. 

It is essential, for the prevention of septic infection to ensure cleanli
ness of the wound and of the mouth, and to promote the separation of 
the sloughs. '110 effect the former we employ mild antiseptic washes of 
carbolic aeit.l, hydrogen peroxid, Labarraque's solution, pota~sium per
manganate, etc.; for the latter and for th~ diminu~ion of t~e fctor, anti
septic charcoal poultices containing boric or salicylic acid are useful. 
Mild antiseptic nnd astringent lotions of' boric acid, zinc sulphate (gr. 
ij to 3j-0.12D to 32.0), or balsamic ointments with vasf'lin, mny aid in 
healing the granula.tiug surfaces in favorable cases. The internal treat
ment must be directed toward sustaining the strength of' the patient by 
the administration of tbe most nourishing food, stimulants, and tonics, 
especially quinin, iron. and str,vchnin. Rectal feeding may be neces
sary. Plastic operations are sometimes needful after reco,·ery to miti
gate oral disabilities or facial deformities resulting from cicatricial adhe
sions and contractions. 

MERCURIAL STOMATITIS. 

(.llercurial Piyalisni.) 

Definition.-An inflammation of the mouth and salivary glands, 
caused by the excessive use of mercury; it is rarely seen as a result of 
the therapeutic use of other drugs. 

Etiology.-Predisposing causes are dyscrasia nnd occupation, 
mainly. Th e peculiar individual susceptibility of these imbjccts to 
dyserasia will not permit the use of even minimum doses of mercury 
without serious and almost imm ed iate symptoms of ptya1ism. This is 
also seen in barometer-makers, mirror-silverers, chemists, and others 
who handle mercury in their daily work. The exciting cause of ptya
lism is the ingestion, inhalation, or cutaneous absorption of mercury. 
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Symptoms.-.\ metallic taste in the mouth is first noticed by the 
patient. Soon the gums become u touched "-i. e. red, swollen, tCndcr 
to the touch, and sore during the act of mastication. A marked ~ecrc
tion and flow of saJi,,a, with a fetid breath and swollen tongue, follow. 
Very rarely in this disease the affection passes into an ulcerative ~toma
titis, and causes loosening of the teeth and necrosis of the maxilla. 
General symptoms, as constitutional depression, anorexia, diarrhea, 
menta.1 anxiety, and nervousness, may supCl'\'Cne. 

The recognition of the foregoing causal factors-prcdi!'lposing and 
exciting-renders the diagnosis easy. The prognosis 1s favorable, and, 
although the local symptoms may be harassing, reco,·cry is attainable 
within a. few weeks as a. rule. 

Treatment.-'l'he toxic action of mercury in the production of 
ptyalism can be avoided by a knowledge of individual susceptibility and 
by the local and internal use of potassium chlorate. Gpon the first 
appearance of the symptoms there must be a prompt withdrawal of the 
mercurial influence, a.ud a change of occupation if that be the predis
posing cause. L ocally, soothing, alkaline, and mildly antiseptic mouth
washes, as in the treatment of catarrhal stomatitis, may be all that is 
necessary. For the fetid breath solutions of boric a.eid or potassium 
chlorate may be used. Ulcers may be brushed with sih•er-nitrate solu
tion. 'l'he intemal treatment should be directed toward keeping the 
bowels soluble; in addition, alkaline mineral waters may be use<l, an(l 
in severe cases potassium chlorate in 5- to 10-grain (0.324-0.648) do•es. 
Atropin (gr. r!o--0.0006) and opium have been rccommendecl to de
crease the cxccssi,·c salivary secretion ancl to allay pain, and hot baths 
will aid the treatment materially. In severe cases the re~ulting <lcbility 
and anemia should be met by the use of highly nourishing liquid foods 
and by tonics. 

Osler points out that the condit ion of the teeth known ns erosion, 
\,,hich sometimes follows infantile stomatitis, an<l especially the mercurial 
form, is to be discriminated from the deformed teeth of congenital syph
ilis. In the former the first permanent molars, and then the incisors, 
are observed to have small pits or discolored and eroded spots, due to a 
morbid deficiency in enamel-formation . The notched and irregular 
teeth of hereditary syphilis in chilclrcn (Hutchinson) are sufficiently 
distincti,·e. 

II. DISEASES OF THE TONGUE. 

GLOSSITIS. 

ACUTE GLOSSITIS. 

(Glossitis Acufo.) 

Definition.-~n acute parenchymatous inflammation of the tongue, 
sometimes ending m abscess. 

Etiology.-Predii?.posing causes arc supposed to be an impaired gen
end health and exposure to cold, humid weather. 'l 'he exciting causes 
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a.re most frequently the stings and bites of insects, or burns, scalds, and 
the action of corrosi\'es. I believe that many cases follow slight in
juries to the tongue that allow of the introduction of inHammatory 
poisons or microbes. 

Symptoms.-These come on rapjdly and with more or less local 
severity and danger. ~'he tongue becomes much swollen, and may even 
protrude beyond tbe lips. It is very tender and paiufnl, and coated 
with a thick, soft yellowish-white fur, and it may also be dry, cracked, 
and ulcerated. Catarrbal stomatitis is often associated, salivation is 
usually profuse, and talking, swallowing, and even breathing, are ren
dered difficult and distressing. Dyspnea, even to suflOcation, may be 
imminent. The cervical ancl sublingual glands may be swollen, mo~le
rate fever is always present, and the obstruction to breathing and admm
istration of nutriment may assume a dangerous aspect. 

The inflammation reaches its height in about three or four days, 
tending to subside almost entirely about the sev.enth day. Not rarely 
the inflammatory infiltration passes into suppuration with the formation 
of a circumscribed abscess of variable size in one-half of the tongue; 
fluctuation may not, however, be obtainable, spontaneous rupture being 
sometimes the first indication of abscess. 'l'he prognosis is favorable, 
except that serious obstruction is likely to remain. 

Treatmeut.-When the case is seen quite early and during the 
congestive stage. the topical use of ice, allowed to slowly dissolve in the 
mouth, may be both grateful and of service in preventing the swelling. 
:\Iueilaginous mouth-washes, containing some mild antiseptic, as sodium 
borate with sod ium bicarbonate (gr. v-xx to 3j-0.324-l.296 to 32.0), 
should also be employed. A brisk saline purge, given early, will aid 
in reducing the inflammation, and should the tongue become alarm
ingly swollen1 deep scarification and the use of half a. dozen leeches be
tween the hyoid bone and the jaw-angles may be of decided service. 
Steam-atomization, medicated with the compound tincture of benzoin 
or ammonium ch lorid (3j to 3j-4.0 to 32.0), favors resolution (Cohen). 
Abscesses must be incised and washed out with antiseptic solutions. 
Tracheotomy is rarely called for to relieve the clyspnea. Rectal ali
mentation with predigested foods may be necessary, and during con
v_alescence ferruginous tonics in glycerin and bland foods should be con
tmuecl for some time, in order to prevent chronic inflammation and 
thickening. Any local source of irritation, as from carious or sharp 
teeth, should be removed. 

CHRONIC SUPERFICIAL GLOSSITIS. 

Defiuition.-A chronic inflammation of the mucosa of the tongue. 
Etiology.-This disease is often preceded by several acute attacks, 

the habitual use of tobacco, both in smoki ng and chewing, and of strong 
spirituous liquors being mainly productive of the original affection . 
The frequent use of irritating foods is also a prominent factor in some 
instances. 

Symptoms.-Tbe surface of the tongue is continually sensitive and 
more or less reddened. Often therr are seen ovoid patches of various 
size, smooth and shiny, on account of the loss of papillre, and separated 

45 
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by furrows that extend to the depth of the mucosa it~clf. The ton,,ue 
may also be slightly furrowed in intervening spaces. especially at lhe 
base. The general health is somewhat deteriorated. 

D iagnosis.-'J'bis rests upon the history of the case and upon the 
results of examination of the organ. 

The prognosis is favorable as to alleviation, hilt guarded as to cure. 
Treatment.-The blandest dietary must he insisted on, as well as 

absolute abstention from the causal ir1:itants, exacerbations being prone 
to occur. 'l1lrn local use of demulcents a.n<l of mildly alka.linc and anti
septic lotions, such as Sei ler's tablets in solution, and of solutions of 
chromic acid or silver nitrate (gr. v-x to iij-0.324-0.6-18 to 32.0) in 
glycerin or honey, applied once or twice daily by gentle brushing, is 
to be recommended . General tonics and the avoidance of irritating 
drinks will be indicated. 

GLOSSITIS DESICCANS. 

A rare disease, chronic in nature and of unknown causation. It is 
characterized by "the gradual development upon the surface of the 
tongue of a number of deep fissures and indentations, gi\•ing the organ 
an uneven and ragged look. 'The pain is due to the frequent presence 
of excoriations and ulcers in these fissures" (RtriimpcJI). The prognosis 
of the affection is favorable as regards any danger. ~1he treatment is 
hygienic, consisting of cleanliness of the mouth and the use of disinfect
ant mouth-lotions, together with the topical use of a.Iterative or astrin
gent a.pplications, as silver nitrate or chromic acid, to any ulceration. 

LINGUAL PSORIASIS (TYLOSIS LINGU2E). 

In this disease there :ire small regular areas of hyperplasia of the 
glossal epithelium, eventually causing a map-like appearance of the su.r
face of' the tongue-'' lingua geographica." The trouble is obscure Ill 
its etiology and persists for years. Seldom is there any discomfort asso
ciateJ., although mental anxiety or hypochondriasis m:ly J.evelop. 

LEUKOPLAKIA ORIS (BUCCAL PSORIASIS). 

In this affection the mucous membrane of the mouth and tongue may 
be involved. On the lateral borders of the tongue white or bluish-white 
scar-like spots or patches, often slightly notched, make their appearance. 
Some of these pass away to be replaced by others, and the affection pro· 
gresses despite all attempts to cure it. The true cause is unknown, 
but it has been suggested that some irritant, as the use of a 11ipe, 
may account for the condition. The malady has, hOwe\'Cr, been seen 
in women. A syphilitic taint is said to espeCially predispose to the dis
ease (Striimpell) . The affection must be carefully diagnosed from the 
oral manifestations of syphilis, if for no other reason than to relieve 
the mind of a morbidly anxious patient. Excepting some pain con
nected with possible ulceration, there are no annoying symptoms, an_d 
the treatment further than that suggested for glossitis desiccans is 
usually of no value. 
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In children a simi lar tongue-alfection has been named "wandering 
rash." 'The whitish patches are circinate and enlarge periphPral1y, 
forming rings of epithelial hyperplasia, within which is a red, glossy 
center 1

' devoid of filiform papillm, though the fungiform remain" (All
chin). 'l'he affection is regarded as a tropho-ueurosis . 

ANGINA LUDOVICI. 

(L11dwiy1s Angina.) 

Definition.-A rare acute phlegmonous inflammation of the floor 
of the mouth. 

Etiology.-'l'be condition may be idiopathic. but more often it is 
secondary to specific infectious diseases, as scarlet fever and diphtheria. 
Undoubtedly it is directly caused by a streptococcus and by an extension 
of the infect ion from adjacent glands (Osler). 

Symptoms.-'l'hese arc intense at the outset, and begin with swell
ing in the region of the submaxillary gland, with a rapid involvement 
of the cellular tissue of the floor of the mouth as well as of the anterior 
portion of the neck. Pain is marke<l. and this, with the acute swelling, 
renders articulation, mastication, and deglutition extremely diflicu1t. 
Compression or eclema of the larynx ma.y often cause dangerous dyspnca.. 
The constitutiona.l disturbance is usually febrile, and ma.y either approach 
the typhoid type or may be septic. 'J1he condition generally terminates 
either in abscess or extensive sloughing (eynanche gangrcenosa), and 
only rarely does resolution take place. 

rrhe dia gnosis is easily made when complicating a specific fe\·e1-. 
The prognosis is always guarded, since death sometimes occurs. 

Relapses are likewise apt to follow in weakly and strumous subjects. 
'l'reatment.-The most that can be clone is to sustain the strength 

of the patient and secure prompt surgical interference when the process 
has reached the point of beginning suppuration or gangrene. rl'rache
otomy may be demanded if asphyxia threatens life. 

Ill. DISEASES OF THE SALI VARY GLANDS. 

HYPERSECRETION. 
{Ptyalism.) 

D efinit ion.-An abnormal increase in the secretion of sa.liva. 
Etiology.-Sa1ivation as an idiopathic affection is rare, and as such 

is considered to be a neurosis. Thus, it bas been seen in emotional 
children of from two to eight years of age, though appareutly in perfect 
health . According to Bohn, the secretion in these cases is mostly in
creased during active exercise, is reduced on lying down, and absent 
during sleep. Sponta.neous recovery takes place in a few years. As 
a deuteropa.thic disease ptyalism may be the result of oral disease 
(e.g. noma. ulcerative stomatitis), a.nd also of gastro-cnteric, pancreatic, 
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uterine (as gestation), centric (as diseases or tumors of the medulla or 
of the facial nerve), toxic, systemic (as small-pox, the use of mercury, 
iodids, piloca.rpin, tobacco), and hydrophobic irritation an<l disea.~e. 

Diagnosis .-It should he pointed out that a failure in swallowing 
the normal quantity of saliva may cause dribbling from the mouth and 
simul:itc true hypersecretion. 

'l'he prognosis is favorable in itself, but dependent on the gmvity 
of the cause. 

Treatment.-'l'he causes are to be removed and the general health 
toned up. For stomatitic salivation potassium ch lora.te is first in rank 
as an internal and local remedy. Iron and arsen ic are valua.b lc in neur
otic cases, and the bromi<ls or byoscin may be of supplemental use. 
Atropin (gr. ~to- to ffi-0.0003 to 0.0006) and belladonna arc almost 
uniformly successful in idiopathic as well as in central ptyalism. 

XEROSTOMA. 

(Aptyali:mi; "Dry Jlotttlt. 11
) 

D e finition.-A morbid suppression or arrest of the salivary and 
bucc:d secretions. 

E t iology.-Most of the cases of dryness of the mouth have been 
observed in women in conjunction with nervous or sudden mental phe
nomena, and only as a temporary condition . Centric involvement con
nected with the secretion of saliva is probable in some cases (Hadden). 
Much more common ly xerostoma is an effect of the febrile state, of 
mouth-breathing (due to nasal obstruction), and of diabetes. 

Sym.ptom s .-Ap:ut from the sensation of dryness, mastication, 
cleglutition, and art iculation are di ffi cult. 'J'he local ttppea.rances show 
a gla.zed, shiny, reel, and sometimes cracked condition of the tongue and 
labial and palatine mucous membran<:>. The absence of sali\•a may per
mit the remnants of foo<l to collect around the gums and harden (Osler). 

The dia gnosis is made on inspection, the prognosis depending on 
t~e remova.bility of ~he cause, and rightfully being guarded ou account 
of the frequent obstmac.v of the trouble. 

Treatme nt.-Attention to the systemic condition, whether diseased 
or merely clebilitateJ, is requisite. Sma11 closes of potassium iodid and 
pilocarpin (gr. iu--0.003) in gelatin lamellre or in lozenge form, allowe<l 
to cl1ssolve in the mouth with the aid of a sip of water, have been pro
ductive of relief. In cases of obscure or of centric origin the galvanic 
curr.ent should be tried. 

SYMPTOMATIC PARO'l'ITIS. 

(ParotidBubo.) 

D efinition.-A secondary inflammation of the parotid gland. gen· 
erally due to septic infection, usually unilatera.I, and tending to suppu
ration. 

Etiol ogy .-Not being a primary affection, the causes giving rise to 
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it may be mentioned as follo11s: (a) Acute infectious fevtrs, as typhoid, 
typhus, pneumonitis, pyemia, erysipelas; (b) Injury or disease of the 
abdomen or peh·is (Stephen Paget), especially when associated with the 
genito-urinary tract, as mil<l tra.umatisms or derangement of the testes 
or ovaries, the use of a pessary, or even menstruation or pregnancy; 

r::i:~;iep~!~~;s~%~~e~~l-ompanied by it; (c) Peripheral neuritis with 

1\Iost of the cases are probably septic and indicative of an unfavor
able course in the progress of the associated disease, and especially of 
the fevers mentioned. 'l,he symptoms, diagnosis, and treatment of the 
pttrotitis itself fa ll more properly u nder the scope of surgery. 

IV. DISEASES OF TH E TONSILS. 

ACUTE TONSILLITIS. 
Definition.-An acute inflammation of the tonsil or tonsi ls, affect

ing either the mucous membrane, the follicles, or the parencbyma, and 
ending either in resolution, suppuration, or chronic enlargement. 

Pathology.-In the sitpe~ficial variety of acute tonsillitis the mu
cosa. is simply red, swollen, and sometimes covered with a th in, soft exu
date of muco-pus. The tonsil itself may also be swollen. In follicular 
tonsillitis the lacunre become filled with a cheesy exudate which often 
protrudes from the tonsillar crypts; epithelial and pus-cells, cellular 
dCbris, and occasiona.l cbolesterin-crystals arc fountl in these cheesy 
masses. In older, darker-hued masses an offensive odor is given off, 
and numerous micrococci and bacteria a.re found. In adults, calcareous 
infiltration of the cheesy little masses may be met with. Pannchyma
tous tonsillitis is shown by a greater enlargement of the tonsi l, due to 
a. marked infi ltration of all the tissues. Suppuration in the tonsil is 
frequent, the fo ll ic les usually bursting and uniting in abscess-forma
tion. Pus may burrow into the cellular tissue surrounding the tonsil, 
and find its way eYen down to the cla,·icle. 'l1he lwpetic or lllcero-mem
branous form of tonsillitis described by Rilliet and Barthez, DaCosta, and 
others, in which an eruption of berpetic Yesiclcs on the tonsils is followed 
by their Tupture and the formation of a lightly adherent, membranous 
co,·ering, is rarely met with. It is said to complicate supe1:/icial or ea
larrlwl tonsillitis (Allchin). In necrotic tonsillitis (Strlimpell) a grayish
white adherent necrotic membrane is observed, that is limited by the in
flamed membrane surrounding the mucosa covering the tonsils, which 
are mo<lerately swollen. After the remornl of the slough a dirty and 
often deep ulcer remains. 

Etiology.-Predisposing causes are age, sex, temperament, and 
atmospheric conditions. 'J1 he disease is more common in youth and in 
early adult 1ifc than du r ing infancy, aJtl1ough enlarged tonsi ls are fre
quently met with at this period of life also. Boys and young men ap
pear to be attacked more often than the opposite sex. An individual 
susceptibility is most distinct in lymphatic and strumous constitutions; 
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this may be simply hereditary, or in certain cases it is aggr:n'atcd bv or 
tends to recur especially in the rheLLmatic diathesis. It is certain ·al~o 
that one attack of acute tonsillitis predisposes to subsequent one~, par
ticularly when the first attack has left some enlargement or hypertrophy 
of the tonsils. Sudden, rapid, and extreme climatic changes, and the 
special local and atmospheric conditions sometimes seen in connection 
with outbreaks of scarlet fever, measles, and diphtheria, have an un
doubted influence predisposing to epidem ic tonsillitis. 

rrhe exciting causes of acute tonsillitis arc most commonly the follow
ing: (a) exposure to cold and dampness, or talking in a cold, moist at
mosphere; (b) exposure and talking in an overheated atmosphere viti
ated with smoke or other poisonous and irritating vapors or gases; (<') 
bad drainage, sewer-gases; (d) specific infectious fevers, as scarlatina, 
measles, and erysipelas; (e) irritation from hard. :rnd sharp foreign 
bodies or chemical irritants; (f) the presence of microbes. 

Clinical Symptoms.-Three principal variet ies of acute tonsillitis 
occur clinically, the symptoms of which will be described under their 
respective beadings: 

(a) Acute Catarrhal or Superficial Tonsillitis.- This form is often 
associated with acute pharyngitis. 'l1he earliest local symptoms are pain 
and difficulty in swallowing, the former often becoming quite acute and 
radiating to the car <tnd lymphatics at the angle of the jaw, where ten
derness on pressure may also be elicited. In speaking a nasal twang is 
often noticed. During the laborious act of swaJ lowing the sensation 
of a lump in the throat, especially when the mouth is dry, is commonly 
comphtined of. Simple stomatitis, with its discomforts, may be associated, 
a.nd rarely there is a slight cough with the p:tinfu l expectoration of a. 
sticky mucus which accumulates in the thro<tt (Browne) . There may be 
stdivation, and usually there is a bad taste in the mouth, with fetor of 
the breath. Inspection shows the tonsil to be red and swollen. rl1hough 
dry and glazed at fi rst, the surfaces soon become covered with a thin 
exudate of muco-pus, which is easily detached by brushing, gargling, 
or ''hawking" the throat. 'There is usua.11.v some accompanying red
ness, and also a tumcfaction of the uvula and faucial pillars. The con
::;titutional symptoms of simple erythematous tonsillitis a.t the outset are 
mildly febrile. 'l'he attacks usually come on rapidly, and last but a few 
da.ys, subsidence taking place rapidly also. Otitis media may follow the 
extension of the tonsillar inflammation, and acute ]Jltaryngiti8 is a more 
common complic:ition; eudocarditis an<l pericar<litis rarely also oc~ur .. 

(b) Acute Lacunar or Follicular Tonsillitis.-In this form, which 1s 
<1uite common in children, not only the mucous membrane lining t?e 
crypts is inflamed, but that covering the surface of the tonsils also, giv
ing rise to more or less associated catarrha.l tonsillitis. ~rhe local sub
jective symptoms in this disease are pain, tcndernel:ls, and difficult <le~
lutition, the counterparts of those of the preceding form. rl'he tonsils 
arc seen to be covered with small, slightly prominent, whitish-yellow 
spots or patches of' a characteristic creamy exudate corresponding to the 
position of the crypts and numbering from two to eight or ten or more. 
rrhese little masses or. plugs may be pressed out of the follicles with a 
spatula. A predominance of pus-cocci and cells may rarely forcrun. the 
further formation of little follicular abscesses, and even of slight erosions 
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and ulceration of the mouths of the Iacunre. l""nlike simple ca.tarrlrnl 
tonsillitis-at least in so far as simultaneous involvement is concerned 
(Cohen)-both tonsils are usually affected in this trouble, though one to 
a greater degree than the other. The whole tonsil is considerably swol
len, and in severe cases the cervical lymph-glands a.lso. The constitu
tional symptoms of follicular tonsillitis may be quite severe. The disease 
may be ushered in with a pronounced chill, headachc1 aching of the 
back and limbs, marked anorexia, a heavy deposit of urntcs, and in
somnia, along with a ra.picl rise in the temperature to 103° or 10-!0 

},. 

(39.4°-40° C.)-in children as high as 105° F. (40.5° C.). The gen
eral depression· may be so great as to simulate adyna.mia. rl'hougb sud
den in its onset and rapid and often intensely acute in its progress, the 
disease seldom lasts more than five or eight days. Fol licular abscesses, 
febrile albuminuria (Ilais-Brown), may appear and complicate the case, 
while chronic swelling of the tonsils, desiccation, and bacterial degen
eration of the lacunar masses may be sequelre. The latter give rise to 
an offensive odor when crushed. and often cause hypochondriac patients 
needless anxiety by being mistaken for tuberculous deposits. 'The re
tained follicular exudates may undergo calcification, and may be expec
torated along with concretions or chalk-plugs. 

(c) Acute Parenchymatous Tonsillitis (Tonsillar Abscess or Quinsy). 
-In this form of tonsillitis, which occurs most often during adolescence 
and early adult life, the symptoms reach the most pronounced an<l severe 
types. The stroma is inflamed and the tendency is toward suppuration. 

Local ~l/mptom8.-Complaint is first made of dryness of tbe throat, 
with painful and cliflicult deglutition. ~L1he pain is a prominent subjec
tive sign, and m:~y he referred to one or both ears according as one or 
both tonsils arc inflamed. The secretion of a viscid mucus soon takes 
place, and as the tonsillar swelling increases, the husky voice of sore
throat and difficult articulation superYene; in cases of aggravated 
swelling dyspnea may often appear later. On examining the tonsils 
they arc found to be greatly enlarged, deeply reddened, and edematous. 
~l1he surrounding soft parts, the faucial arches, pillars, and the uvula, 
also manifest a deep congestion. The swollen tonsils may cause a 
bulging forward of the anterior pillars of the fauces, and push the 
often elongated and edematous (jelly-like) urn la to one side; or if both 
tonsils are affected, they ma.y grasp or push it forward. In severe cases 
the tonsils may meet in the median line. They are firm to the touch. 
Patches showing follicular tonsillitis are not infrequently seen a~soci:ttcd 
with the trouble. 'rhe subrnaxillary glands may be engorged, and open
ing the mouth is often performed with difficulty; it is usually only par
tial, on account of the fixation of the jaw. 

In a few clays, perhaps, softening and fluctuation may be detected in 
the tonsils, and spontaneous rupture and discharge of the pus may occur, 
with almost instant relief to the patient. Suppuration and tonsillar 
~hscess are not always the termination, however, of parenchymatous 
mHammation, resolution sometimes taking place in the milder cases. 
'l'bc abscess may open in one or more places, and rupture during sleep 
may rarely cause suffocation by the entrance of pus into the larynx. 
The tonsil may regain its original size in a few days after the discharge 
of pus, and all the symptoms subside. The constitutional phenomena 
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of parenchymntous tonsillitis are usual1,v severe from the start, even in 
children, and more so than in the follicular form (Mackenzie). '.!.'he tem
perature rises to 104° or 105° F. (40° or 40.5° C.), and the pulse-beat. 
may reach 130 per minute. 'fhe usual symptoms accompanying inflam
matory fever arc marked. There may be delirium, ancl the symptoms 
generally increase until the abscess bursts or is opened, when the con
stitutional as well as the local disturbance rapidly abates. 

Course, nuration, and Tenninations.-Though often SC\'Crely acute 
in its course, quinsy seldom goes on to rupture in children, usually cnrl
ing in resolution in from three to fi\'e days. If both tonsils arc inAamed, 
only one suppurates as a. rule, or but one at a time. The <lura.tion of 
an a.tta.ck ending in tonsillar abscess is about eight or ten days in adults. 

Oomplieations ancl Sequelce.-The tonsillar suppurati on m:Ly invade 
the cellular tissue between the tonsil an<l the pterygoid muscles; a pcri
tousillar abscess may then result that may open even n.bove the chtvicle. 
Deep involvement of the tonsil may also cause ulceration into the in
ternal carotid or internal maxillary arteries, and fatal hemorrhage occur, 
though these accidents are, fortunately, rare. Edema of the larynx is 
also an infrequent compli cation. French writers, as Guble, GC"rmain 
St'!c, and others, ha''f' reported cases of paralysis of the soft palate and 
pharynx following inflammn.tory throat-diseases. On subsidence of the 
tonsillar inflammation the trouble becomes evident in the difficult swal
lowing and partial regurgitation of liquids and solids into the nasal 
passages, and in the nasal intonation of the voice. A frequent sequel, 
especially in those predisposed by heredity, is chronic enlargement of 
the tonsils. 

(d) Necrotic Tonsillitis.-Tbis affection is considered by Striimpell 
to be in some in st:inces enti rely distinct from diphtheria in its etiology, 
although he adm its that quite frequently it is simply a mild form of the 
latter disease, and tha.t often it is impossible to distinguish between the 
local appearances of the two conditions : these have been referred to 
under the heading of Morbid Anatomy. 'The constitutional disturbances 
are severe, especia lly in children, though they seldom last longer than a 
week, a.nd are followed by a rapid com·alesccnce. 'l 1he cervical glands 
are not swollen to the same extent as in diphtheria. The occurrence 
bter of palatal and pharyngeal paralysis in a. supposed case of necrotic 
tonsillitis would point to its true cliphtheritic origin. 

Diagnosis.-'J,he appearance of the several forms of acute tonsil· 
litis, associated with the clinical history of each case, should enable a 
ready diagnosis to be made in the majority of cases. A difficulty may, 
however, arise in discriminating follicular tonsillitis from diphtheria, 
especially when the pseudo-membranous exudate of the latter is limited 
to ~he_ tonsils. The appe~ded table gives the important points of differ
entiation between these diseases : 

FoL1.1cu1.An 1'0Ns11.L1T1s. 

A soft, pultnccous1 yellowish-white de
posit occurs in spots or patches situated 
over the mouth of the follicles, with 
areas of redness inter\'ening. 

The exudnte is cnsily removed, leal"ing a 
smooth surface. 

D1r11THERIA. 

A tough1 ashy-gray, continuous, an~ uni
form pseudo-membranous dcpos1tcO'f· 
ersthetonsils. 

Very adherent, and cnn be torn 08: in 
strips only, leo.ving n bleedin~ ero~wn. 



ACUTE TONSILLITIS. 713 

FoLLICt:LAR l'O!'i'SILLITIS. D1ruTUERIA. 

The deposit is limited to the tonsils {im
portant). 

If the creamy deposits unite to form a 
continuous layer, removal is Pither not 
followed by re-formation, or very late. 

.May hare high tcmpcrnture, but la.sting 
only a. day or two. Albuminuria ex
tremely rare, if present a.tall. 

Cervical lymphatic glands seldom or 
slightly swollen. 

Com11licationsmrcand mild. 
Cellular detritus, bacteria., etc. in deposit. 

The pillars of the fo.uces nnd uvula are 
invoked as well. 

Removal of the membrane is followed by 
re-formation within twelve to twenty
four hours. 

Persistent clcmtion of the temperature; 
more or less albuminuria is common. 

Usually markedly swollen glands. 

Complications frequent and grave. 
Fibrmous exudate, etc. containing the 

Klebs-LOftler baci llus. 

Cases seen early, with severe constitutional symptoms and red and 
swollen tonsils having no deposit, may give rise to the question whether 
simple an.qina or scarlet fever is to follow. In such cases the latter dis
ease may be excluded by a negative history of exposure to contagion, 
by the absence of a very high pulse-rate, and by the non-appearance of 
the scarlatina} eruption . Necrotic tonsillitis may be discriminated from 
the lacunar variety in the same manner as diphtheria-i'. e. by its local 
manifestations, a full description of which bas already been given under 
the heading of Morbid Anatomy. 

The prognosis is good as regards life, and fayorable as regards 
complete recovery. The occurrence of either fatal hemorrhage or 
asphyxia in quinsy is extremely rare. In debilitated and strumous in
dividuals relapses are prone to occur, and succe£sive acute attacks of 
tonsillitis tend to cause permanent hypertrophy of the tonsils . ln cases 
of necrotic tonsillitis, especially during the earlier periods) the prog-
nosis should always be guarded. . 

Treatme nt.-Particularly in the laeunar and necrotic forms of ton
sillitis the patient should be kept apart from others as much as possible, 
since both types appear to be contagious to a certain degree; or, if 
other persons in the house arc subject to a common source of infection 
-not human-their frequent nearness to a given case only serves to 
augment their own liability to similar attacks. Individual susceptibility 
to frequent attacks of sore throat may be lessened by systematic cold 
bathing of the neck. Constitutional and local rest is a first and con
i<tant requisite. Efforts at swallowing and talking should be reduced 
to a minimum, and in marked cases of follicular or suppurative tonsil
litis rest in bed is often ~ought without direction. Bland nourishing 
liquids, as milk, broths, antl the like, should constitute the only nutri
ment during the stadium of the tonsillar inflammation. Early in the 
case a free evacuation of the bowels should be obtained, and sm:.dl closes 
of calomel (gr. i-t-0.008.-0.010, repeated hourly until about gr. 1 
-0.0648-bas been taken), followed by a Seidlitz powder or Rochelle 
salts in hot water, will be effective in most cases. In severe cases of 
quinsy relief from the pain is urgently called for, and eitbrr a Dover's 
powder or a hypodermic injection of morphin (gr. t-t-0.010-0.016) 
and atropin (gr. r!0 -0.0006) will probably suffice for their relief. A 
high temperature must be combated by small doses of aconite, fre
quently repented: this drug has been much used in the follicular ton-
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sillitis of children. Quinin, in solution with dilute ~ulphuric acid, is 
also often given. 

The administration of sodium salicylate or bcnzoatc, of alol , or of 
the ammoniatcd tincture of guaiac in 1-dram (4.0) doses (Sajous), seems 
to lessen tbe duration and severity of tonsillitis, anU even to cure some 
cases of the lacuuar form within forty-eight hours and without local 
applications. 'l'he tincture of the chlorid of iron in glycerin (-i: or 5 
drops to the dram-4.0-given every two hours) is regarded by Bo>
worth as almost specific at the commencement of an attack of acute 
follicular tonsillitis. During convalescence semi-liquid and soft, light 
foods may be allowed gradually ; and bitter tonics and iron are to be 
administered if there are depression and anemia.. The following is a. 
favorite prescription: 

~· Strychnimc sulph., gr. ss (0.032); 
Syr. acacim, .5ss (16.0); 
Liq. ferri et ammon. acetat., q. s. ad .5iij (96.0).-11. 

Sig. ;j (4.0) t. i. cl., in water, after meals. 

If the case is seen quite early during congestion, the use of cold is 
of great value in g iving local relief and in shortening the attack. lee 
may be sucked, and flannel dipped in ice-water and wrung out may be 
applied around the neck, or an ice-bag used. Lozenges of guaiac (gr. 
ij-0.129) or the ammoniated tincture in 1-dram (4.0) doses in milk, 
aml used asa. gargle, are indicated early, and, according to Sajous, seldom 
fail to control or arrest the inflammation. Equal parts of the tincture 
of tbe chlorid of iron, glycerin, and water, applied gently with a camel's
hair brush, have long been used locally on the surfaces of the tonsils, 
and with marked benefit. Alkaline and mild antiseptic solutions, used 
as gargles or sprnys (prcfcrnbly the latter), arc genera lly useful. 1'hus, 
Dobell's solution, or Seiler's tablets dissolved in water, or borax and 
thymol, or carboli c ac id, or potassium permanganate in weak solution, 
may be serviceable. l\Iild counter-irritation at the angle of the jaw 
by means of iodin or slightly irritating embrocations is helpful. 

Early scnl'ification of the tonsils as a. depletory measure, and painting 
with coca.in (10 per cent.) sometimes l)l"ing about quick rei'olution. 

Astringent sprays containing alum or silver nitrate are often effica
cious after a day or two. When the case is first seen and fully denl
oped, the atomization of a warm solution of cocain (4 to 8 per cent.) or 
lime-water, with the external application of heat by means of poultices, 
is indicated. Should gargling be possible, nothing is better than hot 
water or milk . If, in parenchymatous tonsillitis, fluctuation be detected 
o~· suppuration be evei:i suspected of commencing, the prompt use of ~he 
b1stoury (the blade bcmg guarded by wrapping with cotton or adhesive 
plaster), with the production of free bleedinO" or the discharge of pu.~, 
will give great satisfaction and relief. The J~'ltient's head, cspeciall,v if 
it be a child, should be tilted forward during the operation, so as to allow 
most of the blood and pus to pass into the mouth. ,\.hen incision of 
the tonsil fails to bring pus, it has been advised to puncture through the 
anterior pillar, where pus may be formed in the cellular tissue in front 
of or behind the tonsil. 

When the tonsillar enlargement threatens life through suffocation, 
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excision of the tonsils, laryngotomy, tracheotomy, or intubation may 
have to he performed. 

CHRONIC TONSILLITIS. 
(Hypcl'li'ophicd 1'ollsils: Adenoid l'egetatio11s.) 

D efinition.-Enlargement of the tonsils (f'aucial and pharyngeal), 
due to chronic infliimmation or hypertrophy, and usually associated with 
or causing a perverted local and systemic condition . 

P a thology.-The faucial tonsils show a true chronic hypertrophy 
of the lymphoid and fibrous elements. According to the hyperplasia 
of the latter the organs will be smaller and more inclura.ted. They may 
be rough on the surface from u distended lacunro or ruptured follicles" 
(Berkley Hobinson), the latter being in a state of chronic inflammatory 
thickening, and showing caseous degeneration of their contents. The 
growths in the \'a.ult of the pharynx are adenomatous papillonmta; they 
are either sessile or pedunculated, and are fleshy in appearance and con
sistence and very vascular. 'rhey range in size from a. grain of wheat 
to an almond-kernel (Allen), and project from the pLaryngeal vault, 
lying in the depression posterior to and on a line with the fossa of the 
Eustachian tube (Hosenmullcr's fossa). "Hypertrophy of the pharyn· 
geal adenoid tissue may also be present without great enlargement of 
the tonsils proper" (Osler). A congestive type of nasal catarrh in 
adults often accompanies, or is the result of, neglected adenoid growths 
and hypertrophied tonsils that date from childhood. Cl1ronic pharyn
gitis is alf-:.o not infrequently associated. 

Etiology.-'l'he p1"edisposing causes of chronic hypertrophy or the 
tonsils are-( a) heredity, especially in tbc scrofulous and syphilit ic diath
eses; (b) age, most frequently between five and fifteen years; (a) sex, 
boys appear to be affected more frequently: (d) hygienic surroundings. 

The exailing causes are usua1ly pre\·ious attacks of acute tonsillitis, 
either simple or that which is symptomatic of diphtheria. or scarlatina. 
According to Harrison Allen, adenoid growths from the normal lymph
oid tissue of the vault of the pharynx (pharyngeal tonsils) may be con
genita.l. and arc ''in some way associated with the canal which is foun<l 
in early fetal life penetrating the brain-case and uniting the anterior 

par~~~:.r.::~:~lo~~t~\~i:hc ~\~~~.~ :i_e~~;·~n~~~e:·~~e"~~~·;i1\::' en-
largement there may be few or no symptoms attributable to it. There 
may be simply an increased secretion of mucus, and a susceptibility to 
fresh angina! attacks or to severe tonsillar manifestations in diphtheritic 
or scarlatintt1 attacks. 

'l1he first symptom to attract the attention is the direct effect of naso
pharyngeal obstruction-i. e. oral respiration. 'l1his mouth·brca.thing 
JS visibly labored and abnormally audible, and is especially marked at 
night, the child's respiration being noisy, snorting, and irrcgula,r. Sleep 
is disturbed by paroxysms of <lyspnea, sometimes due, pcrLaps, to reflex 
spasm of the glottis. Nightmare follows as a result of imperfect acra· 
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tion of the blood which supplies the brain on account of the ob!litruction 
to perfect respiration. The act of swallowing is rendered difficult by 
the faucial obstruction, and is often painful 1 owing to thC' superr11l1h·ll 
acute tonsillar trouble that is so liable to occur in the hypl'rtrophie1l 
glands. Indirect results of chronic tonsillar enlargement arc a larynircal 
stridor and a croupy cough. Sometimes asthmatic attacks cocxi~t. ~nrl 
seem also to be due to the hypertrophy. An cxcessiYc secretion of 
mucus in the pharynx is a common symptom, and causes hawkinrr in 
subjects past young chi ldhood. The hearing is often impairc<l, 

0

and 
tinn itus aurium is complained of. being the result of pressure of tbe 
growths against the orifice of the Eustach ian tube or of clogging of the 
tube with mucus, due to the extension of inflammation from the naso
pharynx. 

Absolute deafness may result, and the senses of taste and smell are 
likewise diminished or perverted. The signs of chronic tonsillar enlarge
ment and pharyngeal adenoid growths are interesting and important. 
Inspection of the fauces will show the tonsils bulging as two lumps CO\'

ered with thick mucus, or the latter may ooze around the uvula from the 
pharynx. In mouth-breathers of long standing the superior drntal arch 
is narrowed ancl the hard palate is highly arched. The breath is fcti<l 1 

owing to the cheesy, inspissated exudate in the tonsillar crypts. In 
very old ca.sos a tonsillar calculus may be felt, and is the result of cal
cification of the secretion. 

'rhe facial expression is characteristically stupid and pathetic; the 
disposition is dull, irritable, and stubborn; the lips are thick, and a 
vacant stare is in the eyes. Speech is slow, phonation nasal in quality, 
and articulation of the nasal consonants n and m, land o, is changed or 
muffled. Stammering is not rarely associated with tonsillar hypertrophy. 
The anterior narcs ma.y be dilated and present a pinched appearance 
above their openings. 

Tbc prolonged interference with norma.l respiration gives rise to a 
peculia.r chest-conforma,tion, simulating that of rickets (chicken-breast). 
The ribs are prominent anteriorly, ancl there is a marked forward angle 
at the manubrio-gladiolar junction, as well as a grooved depression. a.t 
the ensiform cartilage. Depressions between the widely-separated ribs 
exist anteriorly also. Posteriorly, and at the base of the chest in par
ticular, the intercostal spaces are practically absent on account of the 
closeness of the ribs. The upper part of the chest is very narrow and 
the shoulder-bones quite prominent; the antero-posterior diameters of 
the thorax are less than normal; the sides are unusu:illy cuned. 

On percussion the hepatic area of dulness is diminished on the chest
wall, but increased downward and to the left. 'J1be first cardiac sound 
is weak. On inspiration there is a retraction of the intercostal spaces 
in the lower and lateral thoracic regions. 'l.1he lymphatic glands of the 
neck may be moderately swollen. 

'l1he general symptoms of tonsillar hypertrophy are more marked 
when the growths exist in the pharyngeal vault alone. Developmental 
processes in children, such as dentition, a.nd at puberty, part1culnrly 
when the voice-changes are looked for, arc often retarded or per\'ertc.d. 
Anemia,.headache, especially <luring study, cardiac pal.pitatio~ 1 enures1~, 
and habit-chorea of the facial muscles, may be associated with general 
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capriciousness. mental clulness, indisposition to inte1lectual exertion, 
drowsiness, and sullen irritability. The term aprosexia has been given 
to the loss of power to concentrate the mind for any length of time that 
is so characteristic of these cases. 

Diagnosis.-Inspection of the fauces will reveal enlarged tonsils. 

!!u~~~u~~e bt~n~~:~n~oinro~:~~dfo~·~\~:~~e~~1~lh;:w~;~, ~~~k~~gg~E~,:ga;J;~~~ 
larger really than is tho case. Adenoid growths of tho pharyngeal 
vault may exist without tonsillar enlargement, and can be detected by 
posterior rhinoscopy or by the insertion of the finger into the naso
pharynx; the vegetations rnay thus be felt blocking the vau lt. 

Differential Diagnosis.-It is important not to attribute the obstruc
tive symptoms to nasal hypertrophies or atresia or to malignant growths 
in the naso-pharyngeal space. Th e latter are infrequent at the ages at 
which chronic tonsilhtr en largement of the fauces and pharynx is most 
a.pt to occur-i. e. early in life. Again, palpation of sarcomatous or 
carcinomatous growths gi,·es marked differences in consistence, and 
there are usually spontaneous hemorrhages and local pain in attendance 
upon these neoplasms. " Tlturnb·Sltckers" differ from mouth.breathers 
in that in the former the incisor$ are inclined forward and cause slight 
protrusion beneath the upper lip; the dental arch is flat. In mouth
breathers, however, the incisors are vertical or nearly so, or incline so 
as to overlap each other; the dental arch is high and curved (II. Allen). 
Retropharyngeal abscess may be confoun<led with tonsillar enlargement, 
especially in children. But in this disease the attacks of dyspnea, the 
dysphagia., and the local distress are more marked. Again, in the 
pharyngeal disease the swelling is in the median lin e, pushing the soft 
palate forward perhaps, and on palpation it may give a sense of elas
ticity or fluctuation to the fin ger. Slight fever may also be present. 

Prognosis.-Tonsillar hypertrophy is not a severe disease as re
gards life. 'Th ere is, however, an increased liability to contra.ct colds, 
recurrences of fol1icu1ar tonsillitis, attacks of diphtheria, and severe 
~carlatinal angina.. 'l'he prognosis in acute respiratory affections asso
ciated with chronic tonsillar enlargement is always more or less grave. 
Adenoid growths, even when neglected, tend to lessen in size after 
puberty, with a subsidence of local and reflex symptoms. After removal 

the f;~;~~~~.~~l:~ do~d~~:s~~~~:d· use of astringent appliciitions is 
probably useless when there is any marked chronic enlargement of tLe 
tonsils, and active surgical treatment alone is to be recotnmendecl for 
the condition. The use of absorbents and caustics, either externally or 
by parenchymatous injection, is also of doubtful value, and is objection
able on account of the necessarily protracted and painful course of 
treatment. 

'l1here a.re no more satisfactory means of doing radical good in cases 
of this kind than the ga h'ano·ca.utery, scar ification, and the rcmo,·al of 
the tonsils with the tonsillotome, snare, or bistoury. In offensive fol
licular disease applications of chromic acid may give good results. Ade· 
noid growths may be removed by means of the finger, curct, or fo rceps. 

Constitutional treatment is often necessary in improving the nutrition 
of the patient. Good food 1 a change of air, systematic bathing, prudent 
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habits, careful dress, and medicinal tonics and altcratives, as cod-li\'cr 
oil, iodid of iron, and the hypophosphites, are usually indicated. 

V. DISEASES O F THE PHARYNX. 

PHARYNGITIS. 

ACUTE PHARYNGITIS. 

( PltaryngUis Acuta Simplex.) 

Definition.-An acute catarrbal inflammation of the mucous mem
brane of the pharynx . 

Pa thology.-'l'he mucous membrane is congested diffusely or in 
patches, and there may be an inflammatory exudate in. and a consc(1uent 
swelling of, the submucosa and the contained glandular structures. 'l'he 
surface of the membrane is more or less coated with a ''iscid muco-pu~. 

Etiology.-Pre<lisposing causes are-age, it being more frequent 
in adolescence and young adult life; a. depraved constitution; digcsth·e 
disorders; and a rheumatic, gouty, or scrofulous diathesis. The usual 
exciting cause is exposure to cold or sudden changes of temperature 
and climate and to irritating vapors. An acute naso-pharyngeal catarrh, 
by bathing the pharyngeal mucosa with its irritating secretions, may 
set up tho trouble. "Epidemic pltm·yngitis" is probably a manifesta
tion of influenza. Acute simple pharyngitis may be a. complication 
of scarlatina, measles, and small-pox (exantltematous pliaryngiti.~) and 
of erysipelas (erysipelatous pltaryngfris); in the latter disease, moreover, 
it may become gangrenous or suppurative. 

Symptom s.-Locally, the affection is ushered in with a feeling of 
dryness and soreness. especially on swallowing. With the production 
of the muco-purulent ~ecretion a tickling sensation provokes hawkin(J or 
a slight" throat cou9l1" and efforts at exspuition. The catarrhal pro
cess may extend to the larynx and cause some hoarseness, or to the 
Euf'tacbian tube, causing dulness of bearing. ~Jo,·ements of the neck 
are painful and stiff, particularly if there is, as is often the case, slight 
i1woh·ement of the lymph-gla.nds. Inspection of the throat shows the 
pharynx, often the posterior pillars of the fauces and the soft palate, 
and even the anterior pillars and tonsillar surfaces, to be deeply red
dened and tumefied; the coursing veins are enlarged, and particles of a. 
yellowish-white secretion appear here and there. Sometimes the phar
yngeal follicles become subject to acute inflammation, and appear as 
elevated, discrete, shiny spots (lw17Jelic JJltaryngitis- Mackenzie). 

At the onset of this affection there may be chilliness, fol1011ed b.v 
slight fever, headache, an accelerated pulse, a dry skin, and anorexia. 
'l1l10 ph:iryngeal symptoms seldom last more tL~n from three to five 
days, when r esolution takes place, some tenderness of the pharynx, 
however, remaining for a time. 

Dia gnosis.-On examination of the throat there should neither be 
any difficulty in diagnosing the affection nor any likelihood of confound
ing the affection with simple tonsillitis . 
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The p rognosis is always favorable. •In weakly patients, however, 
there is a liability to subsequent attacks. 

Treatment.-In the early stages sucking of small pieces of ice 
does much to allay the congestion and irritability. A spray of coca.in 
or menthol in albolcne (2 per cent.) may also be used, followed by 
a 4 per cent. solution of autipyrin; Dobell's solution is always to be 
recommended for its alkaline, sedative, and antiseptic action. Swabbing 
the pharynx with a silver-nitrnte solution (gr. xi to the ouucc-2.59 to 
3:2.0) is, according to Sajous, of great benefit. 

\\'hen the disease is well est.iblished relief is often obtainable by 
medicated steam-inhalation, as with the compound tincture of benzoin. 
In rheumatic cases lozenges of guaiac (gr. iij- 0.194) arc useful. 'l'he 
sipping of hot mi lk in which sodium bicarbonate has been dissolved is 
very soothing to the inflamed mucosa. 

'l'he general treatment embraces measures directed at the fever and 
the diathetic condition . A hot foot-bath and a calomel purge, with 
belladonna, acetanilid, or aconite for the fever and pain, and sodium 
salicylate (gr. lx-lxxx-4.0-5.1-in the twenty-four hours), may be re
quired. The diet, of course, during the height of the attack, should 
either be liquid or semi-solid. 

Persons susceptible to repeated attacks must exercise caution in 
regard to exposure to severe cold and weather-changes, irritating vapors, 
and the like. Daily cold sponge-baths may be used to harden the skin. 
'l'onic, nutrient treatment is also frequently called for. 

MEMBRANOUS PHARYNGITIS. 

(Phm·yngitis Crouposa.) 

Definition.-Au acute superficial inflammation of the pharyngeal 
mucosa., characterized by the formation of a whitish false membrane, 
due usually to the streptococcus. 

Etiology.-'l'be principal causes of this form of pharyngitis are 
exposure of persons in debilitated health to cold or an impure or 
a septic atmospherf', l'articularly during epidemics of such diseases as 
scarlatina. 

Symptom s.-'l'be local and general symptoms are those of ordinary 
sore throat, though of a more severe type. 

D iagnos is.-The pseudo-membrane is thin, of a yellowish-white 
color. and appears in small patches ornr the pharynx; it is easily de
tached. and is thus distinguished from diphtheria, with which alone it 
might be confounded. 'J'he presence of small vesicles or ulcers and the 
absence of grave constitutional disturbances are a.lso features in this 
affection that serve to differentiate it from diphtheritic pharyngitis. 

'rhe prognosis is favorable. 
Treatment.-Local applications of solutions of hydrogen peroxid 

or potassium permanganate (gr. x to the ounce-0:648 to 32.0) .are very 
satisfactory. For the painfol dysphagia the sedative and soothmg rem
edies suggested for simple acute pharyngitis may be used. Internally, 
sodium benzoate (gr. v-xv-0.324-0.972) in glycerin, elixir of calisaya, 
and salol have each been recommended. 'l1onic treatment is nearly 
always needed. 
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CHRONIC PHARYNGITIS. 

Definitiou.-A chronic inflammation of the mucous membrane of 
the pharynx. It may consist of either a hypertrophie or an atrophic 
im•olvement of the fo11icles, or both processes may coexist. 

Varieties.-( a) Chronic naso-pharyngeal catarrh; (b) chronic hyper
trophic pharyngitis or naso-pharyngitis (phai·yngitis sicca); (c) follicular 
or gmnular pharyngitis. The last named is probably the result of, ancl 
nearly always is associated with, chronic simple (or hypertrophic) pha
ryngeal (or naso-pharyngeal) catarrh. 

Pathology.-The mucous membrane in simple chronic pharyngitis 
is either reddened, thickened, and viscid (bypertrophic form), or pale, 
thin, and dry (atrophic form); in both instances dilated and tortuous 
veins are prominently shown. In the follicular variety the pharyngeal 
mucous glands are swollen into little red, glistening nodules studding 
the congested membrane. The enlarged follicles are due to a hyperplasia 
of I.vmpboid cells and an accumulation of retained dried-up secretions. 

Etiology.-A protracted impairment of the general health, espe
cially in those who over-exert menta.lly and are of sedentary habits, is 
a. common predisposing cause of chronic pharyngitis. Repeated acute 
attacks may precede the affection, or it may develop subacutcly and almost 
imperceptibly. It is most common in adolescent and middle life. 

The exciting causes are frequent and prolonged over-use and strain 
of the voice in clergymen, singers, teachers, army-offictrs, and street
venders; irritation from tobacco-smoke, cbemi.ca.I vapors, and continued 
exposure to cold air: and perhaps the persistent swallowing of' very hot 
or cold foods, stimulants, or spicy articles. 

Symptoms.-In all varieties of chronic pharyngitis the local dis
comfort is often very slight, and more annoying than painful, except 
when an exacerbation takes place. It is a particularly uncomfortable 
condition in those whose occupation requires more or less conf.ltant use 
of the voice. 1l 1here is a sensation of dryness and tickling or burning 
in the throat and the desire to clear the throat of sticky mucus by 
hawking or a short cough. These symptoms are usually worse on rising 
in the morning, especially if some unfavorable influence has been ex
erted during the night previous, the throat being dry and a viscid secre
tion having collected. Swallowing is seldom interfered with. 

If the larynx is somewhat affected by extension of the pharyngeal 
inHammation, hoarseness and a dry, hacking cough are produced. Af~er 
using the voice there is a sense of' fatigue, with huskiness and quite 
often some irritability . 

The local appearances of chronic pharyngitis vary according to the 
form of the affection present in the case. In chronic catarrh of the 
pharynx a, considerable collection of muco-pus is seen adhering to the 
mucosa and extending downward from the posterior nares. 'l'he senses 
of hearing and taste may be impaired. ~rhP. uvula is frequently elong
ated, and its tip may rest on the base of the tongue. A nasal intona
tion of the voice is sometimes provoked. 'l'hc posterior nares as seen 
by the rhin:tl mirror are often stopped up by foul secretions or by 
hypertrophy of the nasal mucous membrane. Headache and attacks 
of vertigo may ?ccur. 
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Oltronic hyperlrophic Jilwryn,gitis aml follicular ph~ryngitis ('' clPr,qy
man's sore thrnat ")arc commonly associated. The th1ckcncd, reddened, 
pimply, vein-coursed appearance or the mucosa is characteristic. The 
follicles may be seen sometimes as polypoid clcYations, and the pharyn
geal tonsil urny be found by the finger to be enlarged (Kollikcr). 

In the dry, atrophic pharyngitis that occurs more often in later life, 
ancl as a sequel of the simple chronic or follicu lar variety, a. pale, smooth. 
relaxed, lustrous, and often quite painful membrane is observed. 

The general symptomR are usually those of a weak, clebilita.tc<l, nerv
ous constitution, though in mild cases the general health may be unim
paired. In atrophic pharyngitis considerable cachexia may be present. 

Diagnosis.-Carc should be exercised in tliscriminating the varict_v 
of chronic pharyngit is present in any given case, so that the treatment 
may be planned a.ccorclingly. Careful and repeated inspC'ction of the 
throat must render the diagnosis easy unless ulceration has taken place: 
in such cases a tuberculous or syphilitic sore throat must be eliminated by 
the superficial character of the ulcers, by their ready response to proper 
tre:Lhnent, by the history of the case as to specificity, and by the ab
sence of marked pain or constitutional or pulmonary symptoms pointing 
to tuberculosis. 

Prognosis.-This should be guarded as to cure, on account or the 
stubborn resistance to treatment and the difficulty in remoYing unfarnr
able influenc-cs. Acute exacerbations are liable to recur unless rigi<l 
prudence and caution arc practised at all times in a.voiding the cause of 
the trouble. 

'l'reatment.-The local use of astringent and alkaline antiseptic 
sprays or of the nasal douche is usually recommended, but has only a 
palliative effect. Silver-nitrate cauterization may be tried. ~L1be on ly 
effectual means, however1 of curing the fol1 icular or bypertropbic variety 

· is that use<l by most throat-specialists-namely) the wire galva.no- or 
actual cautcry . Applications of sil ver nitrate (gr. x to the ounce-0.648 
to 32.0) ancl the internal use of the oleoresin of cubcbs have been recom
mended for the a.trophic pharyngitis. InsuOia.tion of powdered tannin 
or alum is a lso of service. 

Systemic disturbances need attention according as thes present them
selves. ~Iinera.1 baths are sometimes of great benefit, and tonics are 
usually indicated. It is of prime importance that all irritating causal 
factors be removed or avoided before any fa,·orable results can be 
hoped for from local applications. Tobacco-smokers and topers must 
deny themselves tlieir habitual luxuries. Krause and Ileryng recom
mend with fa,•or curett ing and the application of lactic acid to super
ficial tuberculous ulcers. 

ACUTE INFECTIOUS PHLEGMON OF THE THROAT. 
D efinit ion.-An infJammation of the pharyngeal mucosa that passes 

rapidly into a suppurative process. 
I ts e tiology is not definitely known. I have met with no cases 

except in m_v hospital wards, though they doubtless occur in general 
medical practice. '1'he clinical features have been described by Senator. 

11he sympto m s are sudden in their onset and quite intense. They 
16 
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are severe sorcncis of the throat, dysphagia, and hoarseness, as a rule: 
in advanced cases there has been difficult respiration. Inspection shows 
the pharynx to be deeply injected aucl the •cat of marked iuflammatorr 
edema, the neck appearing greatly swollen as well. The general diS. 
turbancc is corrc~pondingly severe. 

'l'hc treatment is wholly symptomatic. 

RETROPHARYNGEAL ABSCESS. 

Definition and Pathology.-A suppurntiYe inflammation of the 
connective tissue lying anterior to t he cervical sp in al column. 

'L1110 disease is rare, though it is relatively most common before two 
years of age. It is usually a prim:iry affection, occurring without 
assignable ca.use, but a certain proport ion of instances are doubtless 
caused by caries of the cervical ''ertebr<.'C. I t may rarely be secondary 
to any of the specific foyers. 

'l1hP symptom s arc pain in swallowing, impeded rcspiration 1 soon 
becoming stertorous in character. the dyspnea meanwhile constantly in
creasing. There may be cough, and the ,·oice may present abnormal 
characteristics. The signs of stenosis finally declare themsekes with 
considerable violence, and an examination of the pharynx usually senes 
to make the diagno~is po:.:.itiYe; the projecting tumor is visible, and tLc 
palpating finger readily detects fluctuation . In infants, however, this 
procedure may be attended with great difficulty. 

'l'hc course of tile disease may be acute, lasting one or two weeks; 
more frequently, however, it is subacutc (rarely chronic), as, for example, 
when it is due to caries of the vertebrre. 

'l1hc prog n osis is frwornblc in all cases tha.t arc early and properly 
d iagnostic:itcd. If unrecognized until the later stages have been run, · 
suffocation may ensue, or in the event of spontaneous r upture pus may 
pou r into the larynx a.ncl ca,use death by asphyxia,. 

Treatme nt.-As soon as fluctuation is detected tho abscess should 
be freely opened, and preferably, as a rule, through the mouth by means 
of a guarded bistoury. The throat, after the abscess is thoroughly 
evacuated, should be washed out with some mild ant iseptic solution 
(salicylic acid 2 per cent. or boracic acid 2 per cent.). When pointing 
occurs at the side of the neck, as sometimes happens, the incision shouhl 
be marle through the skin in that locality. Constitutional indications 
nre to be fulfilled in accordance with genera l principles, and the strength 
of the patient is to be maintained by a high ly nutrit ious dietary. 

YI. DISEASES OF TH E ESOPHAGUS. 

ESOPHAGITIS. 

ACUTE ESOPHAGITIS. 

D e finition.-An acute inflammation affecti ng either the mucous 
membrane or submucous tissues of the esophagus, or both. . . 

P a thology.-'l'he ordinary morbid changes of an acute esophag1t1s 
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are those of a simple catarrhal inflammation of the mucosa. It is rather 
characteristic of the con<lition th:it there is no increased secretion. a. 
sponginess anrl rapi<l desquamation of the epithelium taking place in
stead. and cau~ing a granular appearance of the membrane. Occasion
all~· the mucous glands are swollen, and may break do\\11 1 with the for
mation of small follicular ulcers. Catarrhal erosions may also be seen 
here and there. A croupous or dipbtheritic exudate is seldom found 
in tlte lower portion of the esophagus, and small-pox pustules are 
rarely, if C\'Cl', seen. A diffuse or circumscribed purulent inflammation 
of the ~ubmucosa may dissect up the mucous membrane so as to consid
erably diminish the esophageal caliber; . pus is usually discharged into 
the tube. In sc,·ere cases of poisoning (rorrosfre esoplwgiti.~) sloughing 
mtt)' extend into the muscular layer, and may produce a foul, dark 1 hem
orrhagic mass. A fibrinous cast of the gullet has been Yomiteri up by an 
hysteric woman (Birch-llirschfeld). 

Etiology.-The causes of acute esopbagitis, other than traumatic, 
are rare. Cnder the latter are included the mcclwnical, thermal, and 
cl1emical irritants. "uch as the presence of foreign bodies and the swal
lo'' ing of hot li11uids. corrosive poisons, u concentrated lye," mineral 
acids, and ar;:;enic. The condition may also be the result of the follow
ing: (a) an extension of catarrhal i~flammation of the pharynx; (b) 
specific infectious fevers, as typhoid, t;:phus, and pneumonitis: (c) diph
theria. (pseudo-111embranous esophagitis) by t11e extension of pharyngeal 
diphtheria: (d) small-pox, giYing rise to a pustular inflammation of the 
gullet; (e) local disease, as carcinoma, of the esophagus, glandular or 
vertebral abscess, or lar_yngcal pcrichondritis (Strlimpell). 

Symptom s .-Pain during deglutition may be referred to the region 
of the esophagus, and a. steady, du11 pain may exist beneath tho stem um. 
Dysphagia and regurgitation of food may be caused by spasm in seycre 
cases. Mucus, blood, and pus may be discharged later. Th"e a.bsence 
or mildness of pain is not a true indication of the grav ity and extent of 
esophageal inflammation . 

Sequelai.-Simple eatarrhal or follicular ulcers may appear, and the 
necrotic form of the disease may be followed by suppurating ulcers, 
which, if hea li ng takes place, may cause cicatricial stcnosis. 

Dia gnosis .-'l 'bis ma,y be based upon the localization of pain, 
especially during cleglutition; upon the pain occasioned by the passage 
of the esophageal sound; and upon the mucus, blood, or pus adherent 
to its bulb on withdrawal, provided carcinoma. at the cardiac orifice of 
the stomach can be excluded. The expulsion of a. pseudo-membrane 
(diphtheritic) from the gullet should be differentiated from esophago
mycosis (thrush), especially in children. The diagnosis of the particu· 
lar form of esophagitis will depend upon the facts elicited re lating to 
the etiology. 

The prognosis is good in mi ld cases, and should be guarded in 
those associated with grave disease. Death may occur in either the 
purulent or necrotic form. 

~reatment.-Tbis is entirely symptomatic, and in se,•cre cases is 
of little value. A soft, bland d iet, preferably of milk, may be borne in 
orclinnry instances; i f not, rectal alimentation should be resorted to. 
For tbe mild cases swallowing of bits of ice, a.nd later of warm demul-
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cent drinks, should be recommended. In cases of 111arked pain and 
esophageal spnsm relief may be afforclecl by a hypodermic injection of 
morphin and a.tropin. 

CHRONIC ESOPHAGITIS. 

Chronic catarrh of the gullet may rrsult from continued irritation 
by the ca.uses of' the acute form, and also from passive congestion clue to 
hepatic cirrhosis, chronic cardiac or renal disease. The last-named con
ditions may also cause varicose esophageal ve in s, and fatal hemorrhage 
may result therefrom. 1'he increased mucous secretion m:ty cause eruc
tations and nausea. 

Postmortem evidence of esophagi tis, either acute or chronic, is found 
with extreme rarity. 

ULCER OF THE ESOPHAGUS. 
T u ts is a consequence of a simple or follicular catarrh of the gullet 

or of gangrene. "Catarrha.l erosiong" and follicular ulcers may occur 
in numbers, and necrotic ulcers may occur in bedridden persons opposite 
the cricoid cartilage. The extensive purulent ulceration following the 
separation of necrotic sloughs may heal and cause contraction and 
marked ste11osis of the tube. t1'1cers simulating those occurring in the 
stoma.ch (ulce1·es e:l: d(qestione) may sometimes be found at the lower end 
of the esophagus. Postmortem, digestion, however, must iwt be mis
taken for peptic ulceration. 'l 1here may be pa.in or locali zc<l points of 
tenderness on the passage of the esophageal bougic, with some pus and 
blood on the bulb after its withdrawal. Uest from swallowing should 
be secured as far as possible. The sipping of hot milk m:ty be sooth
ing, and the slow swallowing of mild boric-acid and sodium-bicarbonate 
solutions, or of glycozone, may be tr ied with benefit. 

CARCINOMA OF THE ESOPHAGUS. 

'..I.1ms is the most frequent affection of the tube, and, as it is the com
monest cause of stenosis, it is important from a. diagnostic; standpoint.. 
~athology.-Carcinoma of the esophagus is primary and of an cp1-

thelioma.tous nature, the mucous membrane here being composed of pa\'C
ment-ccJls. The new growth affects the mucosa first, an cl then, increa~ing 
in size and causing ulceration, it may involve the entire circumference 
of the tube like a ring-like mass. 'rhis m:ty either be hard, dense, a.nd 
fibrous, or soft and jelly-l ike. 1'he esophageal lumen is markedly c~imm· 
ished as a ru le, a.ltl10ugh dis integrating ulceration or "flat" carc1~011i:1 
may encroach upon the ClLliber but very little. There may be a cl1ffu~c 
dilatation of the esophagus above the growth, as well as an hypcrtropl1y 
of the circula.r muscular fibers. The cancerous tumor is found mo.st 
commonly in the middle ~tnd lower thirds of the esophagus. 
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Etiology .-The preiliRposing eauses:r of esophageal carcinoma are age 
and sex, males past forty years of age being the usual subjects of this 
neoplasm. 'The ei:riting causes are of uncertain origin. It has been 
alleged that rnrious forms of protracted irritation of the mucous mem
brane may cause the development of carcinoma; and especially has this 
point been maintained in connection with the frequent occurrence of 
carcinoma of the gullet in tapers. It is also believed by some that as 

sr~1~~~ci~a~~~ll~s~;b:~1!s ::;1~~t ~~~~ ~~~1!~~r}o~·fa o~~rc\l~~~~~t:u~~~·o~~~~~ 
in that structure also. 

Sympto m s.-Dysphagia is the ea rl iest symptom of esophageal car
cinoma with beginning stenosis of the tube. This gradually and steadily 
increases, so tLat liquids alone can be swallowed, and later regurg itat ion 
e\·en of liquid foods takes place. There may be considerable pain in 
some cases. 

'!'he <'jccta may contain cancerous fragments, blood, and mucus. The 
dysphagic symptoms may subside spontaneously, owing to the d isinte
gration and ulceration of the growth, or the dysphrtg ia may be so slight 
as to be masked by the prominent symptoms of hepatic or pulmonar;• 
carcinoma and gangrene secondary to a very flat esophageal carcinoma. 
Or, "ithout secondary manifestations of such a growth, the esophageal 
symptoms may rarely be latent. 'Th~ cenical glands ma.y be enlarged. 

The most important general symptom of esophageal carcinonrn, as of 
this malignant growth elsewhere, is the progressive emaciation, which 
increases with the steno8is au<l obstruction to the entrance of nourish
ment into the stomach. '.11bough seemingly anemic, the patient's blood 
may contain an excessive number of corpuscles in a given bulk. This is 
due to inspissation from fa il ure to absorb water and food into the body. 

Course, Dura tion, a nd T ermina tion .-rl 1hc disease is chronic, 
becoming progressively worse, and is often beset with grave complica
tions (i•ille inji·a). It seldom lasts longer than one and a half years, 
and the duration of medullary carCinoma of the gullet is usually much 
shorter. A fatal ending is inevitable, by inanition and exhaustion, or 
as the result of metastasis and secondary complications. 

Complications.-Thesc follow extension of the cancerous growth 
to neighboring parts. Thus, inrnlvement of the larynx, trachea, and 
bronchi has been noted. The cancerous ulcer m:~y also perforate tLe 
plcura1 the pericardium, or the aorta or its branches, and cause fatal 
hemorrhage. The vertebrre have been eroded, and compression of the 
cord, with resulting paraplegia.. may take place. 

Paralysis of the vocal cords may he the effect of pressure hy the 
growth upon the recurrent laryngeal nen•e: most frequently pulmonary 
gangrene is clue to perforation of the lung or to the inspiration of can
cerous and decomposing particles that have been regurgitated. 

Diagnosis.-As the dysphagia is a symptom of parornount im
portance in tLe diagnosis of esophageal carcinoma, all other causes of 
the symptoms must be excluded. 1'hus, enlarged tonsils, pharyngeal 
tumors, pressure from without by cervica l intra.thoracic tumors, aR aneur
ysm, or by d isplacement of the sternal end of the cbviclc, and the 
presence of foreign bodies or cicatricial str ictures of tlic gullct,-all fig
ure in the proJuction of difficult deglutition. 'rhc history of the case, 



726 DlSE.lSES OF THE DIGESTll'E si·s1'E.1/. 

the age of the patient, the progressive emaciation (cancerous cachcxia), 
and the obstinately increasing dysphagia, will enable us to exclude tLe 
other affections named. In using th~ esophageal bougie for diagnostic 
purposes great ca.re should be exerctscd, as an aneurysm may thus be 
ruptured or a !lccply ulcerated carcinoma perforated. The withdrawal 
of cancerous tissue t!pon th~ bulb will decide. the case. Thee opl.iago
scope may be useful Ill certam cases, but requires great care and special 
skill. 

'.l'hr prognosis is hopeless, and the supervention of grave compli
cations or pulmonary gangrene renders the chances of an early demi~e 
very probable. 

Treatment.-This is essentially symptomatic and sustentative. If 
feeding by tho mouth is difficult on account of the extreme stenosis, 
although permitting the passage of an esophageal tube, the latter may 
be used for the passage of liquid nour ishment. Ucctal feeding may 
later become imperati\·e. The mechanical treatment of the cancerous 
stricture by the passage of the graduated esophageal bougic is seldom 
of any avai l, although temporary improvement ma.y perhaps be obtained. 
Soft, disintegrating, and ulcerating carcinoma should thus be treated, 
though with the absence of any force whatsoever, lest perf~rat~on take 
place. The performance of esophagostomy may prolong life m some 
cases. 

RUPTURE OF THE ESOPHAGUS. 
T im first recorded case of this rare condition occurred under the ob

servation of Boerhaave in 1724 in the person of the Baron Wassemar. 
P a thology.-Softening. together with a great friability, of the 

esophageal walls nmy be found, this probably being the effect produced 
by the solvent action of the gastric juice upon the mucous membrane at 
a time when the local circulation is disturbed and the vitali ty of 1he 
t issues thus lesscnecl. 

The z1ostmortem, evidence of this accident consists of a. longitudinal 
(as a. rule) tear about 5 cm. (2 inches) in length, and situated in the 
lower half of the esophagus. Food and air may be found to ha.ve es· 
caped into the left pleural cavity, and unless death occur at an early 
date signs of secondary purulent inflammation will probably be noticed. 
Postmortem. digestion of the esophagus is more common (Osler). 'l'he 
perforation is often quite large, and is located in the posterior wall of 
the tube. 

Etio logy.-Softening of the walls of the gullet (esophago-malaciu) 
is suggested by Zenker as a condition that always precedes spontane· 
ous rupture, so ca.lied. 'l1he exciting cause is belie\·ed to be violent and 
persistent vomiti ng a.fter a particularly heavy meal or during acute 
alcoholism. 

Symptoms .-Thcsc come on suddenly or soon after a full meal, 
and commence with nausea and very severe vomiting, accompanied by 
great pain and rapid and extreme collapse of the wbole bot!y, due to 
the shock. A cutaneous emphysema of the neck and chest is manifested 
soon after the rupture. 
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The d iagnos is , if made at all, must rest upon the clinical history. 
Death usually takes place in a few hours, or clays at the most, and the 
prognosis is necessarily hopeless. 

'l1be t reatment is equally so in the present status of surgery . l)ain. 
if excruciating, should be dulled by the hypodermic administrntion of 
morph in. 

NEUROSES OF THE ESOPHAGUS. 

(Esophagism11s.) 

Definition.-A spasmodic contraction of the muscular layer of the 
esophagus. 

Etiology.-It is almost always a secondary affection, met with not 
infrequently in hysteria, hydrophobia, and rarely in chorea. and epilepsy. 
I have seen one instance of the idiopathic form of the disease in a female 
possessing a. highly neurotic constitution . In this case the esophageal 
bougie could be passed only with a great deal of clilliculty during the 
spasm: when this relaxed, the bougie glided into the stomach without 
meeting with any noticeable resistance. It has usually been obsened 
in aged males, and especially in those suffering from bypocbondriasis. 
It way be due to reflex causes, originating, for example, in the uterus; 
thus, in some cases, it occurs only during the pregnant st:tte. 

Symptoms.-Tbe chief subjective characteristic is dyspbagia. Al
though liquids can be swallowed, solids, as a rule, cannot. l)ost-stcrnal 
pain is sometimes noticed, and choking signs arc qu ite common. In the 
hysteric variety emotional disturbances a re found among the prodromata, 
and most probably bear a causal relat ion. 

Diagnosis .-T he etiologic factors must be carefully weighed in 
connection with the symptoms and the valuable testimony gained by 
the use of the sound. 'l'he bougie on reaching the constriction is rather 
tightly gripped, though gentle pressure soon causes it to relax. After 
the subjective symptoms and spasm are over the sound passes without 
the slightest difficulty, providing a point of the greatest diagnostic 
import. The elderly hypochondriac is, as before stated, liable to 
develop a similar condition, which must not be confounded with true 
cancerous stricture. 

'l'be prognosis is good. 
The trea tme nt is directed to the disease on which the condition is 

found to depend, and this must receive careful attention. 'J'hc sound 
should be used as previously indicated under the discussion of Esopha
geal Stricture. Its passage bas often been followed by speedy and per
manent cures. 

PARALYSIS OF THE ESOPHAGUS.
1 

In extensive bulbar paralysis, when adjacent parts arc involved, we 
may infer the existence of esophageal implication, though there be no 

1 For remarks on the treatment of this complaint the reader is referred to section on 
Nervous Diseases. 
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objective evidence to adduce in confirmation. Doubtless the esophagus 
rarely shares in post-diphthcritic paralysis also. Dysphagia is the lead
ing symptom. An invaluable peculiarity belonging to diphtheritic 
paralysis is the fact that solids are more readily swallowed than liquids. 

DILATATION OF THE ESOPHAGUS. 

P a tho logy a nd Etio logy.-Dilfose dilatation of the esophagus is 
usually secondary to stricture at or nea1: the cardiac orifice. In accord
ance with the common law of compcnsat1on, the first effect of the stcnosis 
is to engender hypertrophy of the muscular layer above it with a view 
of overcoming the resistance caused by the obstruction. 'fhe wall of the 
esophagus becomes thickened, and the tube is generally somewhat nar
rowed, above the scat of the stenosis; but finaJly, as a result of degen
erati,·e changes, the muscular coat weakens. the esophagus dilates, and 
food accumulates above the stricture-a condition that, once begun1 

progresses. 
C'on,qenital dilatation, in which the whole extent of the tube partici

pates, has also been met with, though such a condition is rare indeed. 
It sometimes results from fatty degeneration of the muscular wall, and 
a prc<lisposition to the complaint may be acquired as the result of injury 
or prior inflammation. 

Symp toms.-The essential symptom is chronic cl.1Jsplta.rJia . When 
dilatation follows stenosis tbe patiC'nt often locates the point at which 
the food lodges in the esophagus. i\fost of the ingesta are regurgitated 
several hours after eating, an<l this process is often attended by more or 
less severe strangling. rl 1he esoplw.geal sotmd comes upon the stricture, 
and is either gripped firmly or totally resisted; in the latter event the 
bulb can be moved about above th is point with abnormal freedom. In the 
rare cases of spindle-shaped di latation without stenosis the sound usually 
detects no obstacle on its way into the stomach. A sac is occasionally 
formed, however, as the result of localized bulging of the paralyzed wall, 
in which food may collect or the exploring sound may catch, thus lead
ing to erroneous inferences. Dyspbagia is present, though it pre
sents peculiarities, in tbat the food may either pass down very slow.ly 
until it reaches the stomach, or it may find its way down for some dis
tance and then lodge in the shallow pouch, as above described. In the 
latter event the food may be gulped up from time to time. If the sound 
can be easily introduced into the stomach, we may safely eliminate 
stricture as the cause of the dilatation. 

The prognosis is good as long as sufficient food can be gotten into 
the stomach for the support of life. 

Treatm ent.-The chief object in the treatment of this condition is 
to keep the patient well nourished. If sufficient food cannot be swal
lowed, a Symon<l's tube should be inserted and nourishment given 
through it; and when this mode of feedin('J' is no longer feasible, the 
physician bas to choose between gastrostomJ a.nd rectal feeding. '!'here 
ca.n be no doubt that by means of nutrient enemata nutrition ma.y be 
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fairly well maintained for a considerable period of time, but not indef
initely, as these cases would seem to demand. In the hands of a com
petent surgeon, on the other hand, gastrostomy is often fruitful of 
brilliant results . Gah·auism has been recommended on high authority, 
but I cannot speak from personal experience in its use. Local lesions, 
when present, must be dealt with in accordance with the rules gorern
ing the treatment of the several causal conditions. 

ESOPHAGEAL DIVERTICULUM. 
(Phaiyngocele.) 

Definition.-A Circumscribed sac in the wall of the esophagus. 
Pathology and Etiology.-Two varieties are met with, which 

Zenker has termed ptt!ssure and traction diverticula.; the latter are rare. 
Diverticula that occur at or near the inferior constrictor, and more par
ticularly the larger ones, are congenital in origin . When acquired they 
are the result of a localized lesion in the muscular coat, through which 
the mucous membrane bulges like a hernia. 'l'his is owing to repeated 
slight pressure occasioned by the passage of food. When once such a 
process is started, various factors tend to continually enlarge the pouch. 
Chief among these are the morsels of food that find lodgement and 
naturally tend to augment the size of the diverticulum by dragging it 
downward. The sac may finally attain_ a diameter of not less than 4 
inches (10 cm.). Its situation is nearly always on the posterior wall at 
the pharyngo-esophageal junction, and its form is usua ll y saccular or 
pC'::u·-shapcd. Most instances ha\'e been met with in males nfter middle 
life. The cause of the weakened area at which the diverticulum occurs 
is to be found sometimes in injury, but more frequently in an antecedent 
inflammation. Ilistologic changes are observed only in the mucous and 
submucous la.yers, these anatomic elements together forming the pouch. 

~1-'raclion diverticula. are produced by the fringe of tissues that often 
becomes adherent to the upper aspect of the e~ophagus. and from their 
mode of occurrence they will obviously be more or less funncl-shapecl . 
Their dimensions are small. 'They are more common in children than 
in adults, for the reason that in the former. more frequently than in the 
latter, do the bronchial glands suppurate, with subsequent cicatrization . 
'l1his circumstance affords an explanation of the fact that traction diYcr
ticu}a are usually seated on the anterior wall of the esophagus, near the 
bifurcation of the trachea. 

Clinical History.-Traction diverticula. do not, as a rule, give rise 
to clinical symptoms. Exceptionally, however, as the result of the 
mechanical irritation caused by bits of food that arc retained in these 
fu1~nels, ulceration may occu r and be followed by perforation of their 
ap1ccs. In this m:rnner the main bronchi are often perforated (causing 
pneumonia and pulmonary gangrene), also the pleura (cciusing cmpyema), 
and, more rarely, the pericardium (causing suppurative pcricarditis). 

PressMre diverticula when small cannot be recognized, owing to the 
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absence of signs and symptoms. 'Yhen they attain considerable size, 
however, they are often attended with severe symptoms. ~'he earlic~t 
clinical manifestation is difficulty in swallowing; some of the food enters 
the sac, and, if allowed to remain, undergoes putrefactive decomposition, 
causing fetor of the breath . From time to time, and especially on at
tempting to swallow, the partly or wholly filled condition of the pouch 
excites nausea and vomiting, associated with prolonged strangling; this 
results in the ejection of a portion of the accumulated contents. After 
such an attack thr patient is unable, temporarily, to swallow food, and 
in consequence of the limited amount of food taken signs of inanition 
soon n.ppea r ; this may finally become extreme, and is sometimes tbc 
immediate cause of death. rl'he appearance of a pear-shaped swelling 
in the side of the neck has been observed. As the tumor enlarges it 
disp laces the larynx and presses upon the enlarged vessels- more rarely 
upon the superior laryngeal nerve, giving rise to dyspnea and distressing 
fits of coughing. 

Diagnosis.-A leading point in the differentiation of this affection 
is the enlargement of the sac after meals (not all the food passing into 
the stomach), and its disappearance after being emptied. Another 
valuable discriminating sign is the effect of compression by tbc hand 
in causing the contents ("air and sodden food") to flow back into the 
mouth. In those instances in which the tumor is absent, while the 
symptoms point to the disease under consideration, we may demonstrate 
its existence by the use of the esophageal sound. If the sound passes 
into the sac, its descent will soon be arrested. If, however, the instru
ment fails to enter the mouth of the pouch, it read ily glides into the 
stomach. An elbowed sound, bent at an obtuse angle near the tip, is 
cspeeia,J ly usefu l in such cases. I t may be inserted in different di rec
tions, so as to avoicl entrance into the sac. 

Prognos is .-The outlook is unfrivorable in the absence of operative 
treatment, though modern surgery gives promise of curing a. certain 
proport ion of cases. Wheeler has operated successfully in one instance 
at least. The physician may prolong life by clirecting attention to the 
nutrition of the patient, but he cannot hope to promote a cure. If the 
patient cannot swall ow an adequate amount of nourishment, be may be 
successfully feel for an indefinite period through a. tube, which he him
self shoulcl be allowed to pass. When sufficient food cannot be intro
duced by this method to maintain the powers of the patient, rectal feed
ing should he instituted. If excision of the divcrticulum be deemed 
impracticable by the surgeon. then the establishment of a gastric fistul• 
is worthy of extended trial in cases in which the above-mentioned modes 
of feeding have failed. 

STRICTURE OF THE ESOPHAGUS. 

Etiology.-A stricture of the esophagus may be due either to (a) 
Congenital narrowing (exceedingly rare); (b) Squamous cpithe~ioma, 
usually producing an annular constriction; (c) Harcly to polyp1 pro
truding from the mucosa. which almost occlude the lumen of the tube i 
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~~:i:r:~~ic~~r:p;~~~~a;~H~::~~!i~;~m3~h!yi~~!~~ii1~~/~~~::~~i1~!i~l~ic):~ 
which cause extensive sloughing of the mucosa, followed by cicatricial 
contraction. 

Clinical History.-The symptoms rnry with the special cause and 
with the degree of stenosis. The first and most prominent indication of 
narrowing of the gullet is a very slowly increasing dysplwgia. The 
patient for a long time complains of a sense of pressure at a. certain sub
sternal point on swallo" ing solid food, or, more rarely, an apparently 
healthy person will suddenly experience painful pressure in attempting 
to swallow a larger qua.ntity of food than usual. By and by even fluids 
cause dysphagia, and the patient observes that the time required for the 
food to reach the stomach is lengthened. The impediment to the act of 
swallowing is not due alone to mechanical stenosis, but partly to the 
weakness of the muscular coa.t, sometimes owing to its partial destruc
tion, and in exceptiona l cases partly to spasmodic contraction. When 
due to carcinoma, difficult deglutition is, as a rule, the only symptom 
compla ined of. When occasioned by corrosive Hu ids or traumatism, pain 
is prominent from the onset. 

Above the se:1t of stricture the esophagus is often dilated and con
tains accumulations of the ingesta. The latter, together with consider
able mucus, are regurgitated three or four hours after meals, and we ma.y 
be certain that the materials thus ejected do not come from the stomach 
if they arc alkaline in reaction. The leading clini cal features arc the 
gradually increasing debility and emaciation, finally reaching an extreme 
clegrec. 

Diagnosis.-Ilowever characteristic the symptom s m:iy be, the 
bougie sbould invariably be passed before pronounci ng a. poi:;itive diag
nosis. By this mc:rns we ascertain the degree and the seat of the stric
ture. To begin with, a medium-sized gum-elastic bougic (No. lG Eng
lish scale) should be employed, after warming it. and lubricating with 
glycerin. Its use shoultl be preceded by a cocain-spray to prevent 
spasm. The patient should occupy a low seat, with his head supported 
by an assistant from in front of the operator. '!'he head should be only 
slightly thrown backward. The forefinger of the left hand should then 
be passed back over the tongue until it touches the epiglottis. and the 
bougie inserted along it with the right hand, thus avoiding the error 
of pa~sing it into the naso-pharynx or the larynx. When the bougic 
reaches the cricoid cartilage it is sometimes gripped pretty firmly even 
in a healthy person-a. fact that is always to be remembered. No force 
should be applied. The instrument may pass the coni:;triction with a 
jerk 1 or it may not only be gripped, but distinctly arrested 1 wl1cn a 
smaller bougie should be tried. By moving the instrument upward 
gently we may detect sometimes several strictures lying one a.hove an
other. To locate the obstacle, the distance from the teeth to the point 
of st ricture is measured on the instrument, and the results compared 
with the normal measurements, which are as follows : from tbc teeth to 
the cricoid cartihige, 7 inches (17. 7 cm.); to the left bronchus, 11 inches, 
(2i.8 cm.); and to the opening into the diaphragm, 15 inches (37.9 cm.). 
. Auscultation of the esophagus bas been practised, but the clinical 
mdications afforded are of little practical value. The stethoscope is 
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placed to the left of the spine, and the patient takes a mouthful of \later. 
when, if a stricture be present, a splashing, cooing sound will be h~ard 
at the seat of the stricture instead of the normal esophageal bruit. 

Differential Diagnosis.-It is important to determine not only the ex
istence of a stricture, but also the diseased underlying process, since 
without this knowledge rational methods of treatment cannot be in
st ituted. First and foremost, we must exclude those affections that 
simulate simple and malignant stricture, in certain of which the in
troduction of the sound would be attended with gmve d•ngers. Com· 
71re1Jsion of tlie esophagus by enlarged or accessory thyroids, aortic 
aneurysms, vertebral abscess, enlarged lymphatic glands, and occasion
ally pericarclial effusions, may produce dysphagia, and on passing the 
bougie resistance is offered at the seat of the external pressure. As a 
rule, the extent of the stenosis is moderate. If the Mnowing be due 
to aneurysm-" (a) rhythmic movement is sometimes communicated to 
the free encl of the sound introduce<l as for as the stenosis. •· Careful 
physical examination will often reveal the presence of an aneurysm or 
other pressing tumor, and should never be neglectccl. A passaµ:e of 
the soun<l in cases of aneurysm has e,·en caused rupture of the sac anti 
death. (b) Spasm of the esophagus or paralysis (the latter rnrely) may 
closely resemble true stenosis. 'These neurotic forms arc almost exclu· 
s ively met with in young hysteric females; on the other hand, malig
n:rnt str ictures are found almost solely in males over forty years; while 
in simple stricture there is usually a definite hi story an<l certain etiologic 
factors. 

To discriminate between simple and malignant Rtricture is not diffi
cult, as a rule. \\'"hen a clear history of gumma, of tuberculous disea~c. 
or of injury (from corrosive liquids) is obtainable, the presence of a 
simple stri ctu re ma,y be safely inferred a fter elimin~tting the affections 
previously mcntionc1l. In the absence of et iologic cla.ta pointing to the 
simple form , cases occurring in the male after forty years of age may be 
looked upon as malignant. 

Prognosis.-In forming a prognostic op inion the chief factor to be 
considered is the nature of the stricture. Practically, so long as the 
stenosis is dilatable, the prognosis is not unfavorable provided sufficient 
nourishment can be taken ; moreover, not a few cases of simple stricture 
are curable. The majority, however, come to a fatal termination finall.r, 
death resulting from exhaustion. 

Treatment.-The chief object of the treatment is to gradually 
and methodically dilate the stricture in a mechnnical manner. 'l' be 
flexible .English bougie aboYe mentioned is the best for the purpo=-e, 
commencing with one of good size; con ical ivory bougies, having a 
flexible wL:tlcbone handle, may also be used, though, being quite h_ard, 
they arc apt to inflict injuries unless used ca utio.usly. I t is s?met.1mes 
necessary, on accou nt of the tightness of the stri cture, to bcgm with a 
catgut sound. 'J'he method of introducing these instruments has al ready 
been given. 'l'hey shou ld be used once daily, and often can be pa:;sed 
succcssfnll y hy the potient himself. At intervals of three or four <la)·s 
trials of bougics of lnrger size should be made. I have seen trul:v 
remarkable results from this treatment when carried forward systcmat1-
cally in cases due to cicatricial contraction, the patients increasing in 
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bodily weight and strength. In annular constrictions of a. malignant 
type. however, the same plan of treatment is productive of temporary 
benefit only. 

The diet deserves most careful attention. When the stenosis is so 
pronounced as to prohibit sufficient food being swallowed, a. Symonds 
tube should be passed into the stomach, and through it lil1uid food is 
introduced. Concentrated forms of nourishment, as ra.w eggs, bovinin, 
and the various infants' foods, may also prove useful , trnd may be ad
ministered with milk. So long as ~n adequatr amount of food (semi
solid or liquid) can be easily introduced into the stomach, the amount 
given should be sufficient to full y meet all the demands of perfect 
nutrition. 

When the passage of the bougie is no longer possible relief may be 
secured in one of two ways: (1) rectal feeding; (2) gastrostomy, if the 
seat of the stricture be near the stomach, and csophagostomy if at the 
upper portion of the gullet. I have recently witnessed frn·orablc re
sults from gastrostomy in a case of simple stricture operated upon by 
Laplace. It is important t hat the patient should thoroughly masticate 
the food before introducing it into the stomach. Before resorting to 
operative procedures, however, careful trial should be made of rectal 
feeding, since life may be prolonged for an indefinite period by this 
means. Yarious forms of nutritious enema.ta and other points regard
ing rectal alimentation will be found in the Treatment of Gastric U1cer. 

VII. DISEASES OF THE STOMACH. 

METHODS OF DIAGNOSIS. 

EXAMINATION OF THE GASTRIC FUNCTIONS. 

Secretory Function.-Wh en food enters the stomach the glands im
mediately begin to secrete their various juices, and contin ue to do so 
until the food has passed into the duodenum. During the later stages 
of gastric digestion the acti,,ity of the secretory function of the stomach 
diminishes, and to obtain accurate knowledge of any pathologic condition 
of the organ, examinations of the gastr ic contents must be made under 
conditions as nearly lik e the physiologic as possible. Reliable results 
cannot, therefore, be obtained from an examination of ordi nary vomita, 
but the contents of the stomach must be procured at a definite period 
after a so-called test-meal (vicle infra). 

Numerous test-meals ha.ve been offered to the profession, but those 
that I have found most satisfactory are "the test-breakfast of Ewald 
and Boas" and "the test-dinner of Leu be-Riegel." The former being 
simpler and easier of prepara,tion than the latter, it is the oftenest used. 

'l'he Ewald-B oas test-breakfast consists of one or two rolls (50-70 gm.) 
an<l onp cup of tea or water (300-400 c.c.) . I constantly advise the 
u~e of one roll and a glass of water. About an hour a fter this meal 
has been taken the contents of the stomach a.re to be withdrawn, and 
at such a time HCI should be the only acid present. 



7:H DISEASES OF 7'HE DIGESTIVE SJ'S1'E.ll. 

'l'hc Leubo-Riegel test-dinner consists of a htrgc plate of soup (300-
400 c.c.), a large piece of beefsteak (150-200 gm.), and some poMoe; 
(about 50 gm.) or a roll-practically, a large plate of soup, a piece of 
meat (preferably beefsteak), and a roll of bread. 'l'hc cxomiuation is to 
be made about three and a half to four hours after the meal. 

To obtain the contents of the stomach we should use a soft, flexible
rubber tube with an end-opening, or, better still, with several additional 
openings on the sides, and it should be marked at a point 23.5 to 25.5 
inches (.58-64 cm.) fro111 the end introduced, this helping the examiner 
to determine whether it has entered the fundus. ' l1Lc tube is moistcucrl 
with water and the end carried back to the pharynx; ihc patient is now 
asked to swallow, and the tube is gently pushed do" n the esophagus, 
these acts being repeated until the tube reaches the stomach. An on.li
nary l'olitr.cr bag is now attached to the tube (Ewald), or a. Boas aspi
rator ("hich consists of a rubber bulb ha.Ying a soft-rubber tube at one 
extremity with clamps). If the Politzer bag be cmplo,rccl, it is com
pressed and a llowed to re-expand, the contents being thus withdrawn 
into the bag. There are cases in which it is safer to empty the stomach 
by siphonagc. 11bis is readily accomplished by using a long tube and 
exerting gentle pressure on the abdomen to start the current. 

The method l ham most frequently used is that of "expression," as 
follows: '!'he patient is asked to take a deep inspiration, and then to 
contra.ct bis abdominal muscles as in the act of having a stool : in this 
way the contents are quickly expe1led through the stomach-tube above 
described. These should be first examined rnicroscopicallJ to detect any 
residue from previous meals, such as meat and the like, and the quantity 
obtained slto11ld be 20 to 40 c.c. Afier filtering the gastric contents 
thus obta. in ed they arc variously tested. 

Among qualitative tests the following arc important : 
~l1o determine the reaction, ord inary litmus-paper is used; if acicl1 the 

blue turns red. 
The presence of free acids is detcnnincd-(a) By Congo-red, a solu

tion of which is turned blue by the addition of liquids containing free 
acids. The use of Congo-paper (prepared by clipping ord inary filter
paper in Congo-red solution) is the easiest method. 

(b) Tropeolin 0. 0.-Alcoholic solutions of tropcolin arc turned hy 
the a<l<lit ion of liquids containing free acids to a brownish-red, deep 
reel, or deep mahogany-brown. according to the amount of acids present. 
Tropeolin-paper (filter-paper immersed for some time in an alcoholic so-
luti?n) 11Ht)'. be used, but mtist not be kept too long. . . 

Fne JJ Ol.-Giinzbw·g's test-phloroglucin gr. xxx (2.0), varnlhn 
gr. xv (1.0), absolute alcohol :5j (30 c.c.). 'l'o two or three drops of 
this reagent add an Cl!Ual number of the gastric filtrate in a porccla1.n 
dish, and slowly evaporate to dryness oYer a flame: and if free llCI IS 

present, a rose-red tint appears along the edges. Blowing at the _e<lge 
will hasten the reaction. The great delicacy of this test is conclusively 
shown by its availability when llCl is present in the proportion of' 1 to 
20,000. 'fhere are no recognized interfering conditions. 

Boas' Res01·cin 2''est.-Hesublimecl resorcin 5 parts, white su_gar 3 
parts, and diluted alcohol 100 parts. 'l'be method of procedure is the 
same as in Giinzburg's test, and a purple-red color appears. More 
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caution i~ required in cr~1porating, but this method will also detect the 
pre,ence of free llCl in tbe proportion of about 1: 20,000. 

Lactic Aeid.-U~ffelnumn's test. The reagent should always be 
fre:shlr made, as follows: To 10 or 15 c.c. of a. 2 per cent. aqueous 
solutiOn of carbolic acid add 1 or 2 drops of neutral ferric chlorid. when 
an amethyst-blue color will appear. To 1 or 2 c.c. of the mixture 
a<ltl a few drops of the filtrate, and if lactic acid is present it changes 
to a canary-yellow color. Certain substances that arc often found 
in the stomach, as alcohol, sugar, and Yarious salts, especially the phos
ph:ites, may give a. coloration simulating that of lactic acid. 'l'hcsc 
sources of error may be o\·ercome by shaking 5 or 10 c.c. of the fil
trate with double the quuntity of ether, and. after allowing the ether 
to separate and pouring it off, more is added, the whole shaken, and 
the washing i repeated. The ether is then decalited and crnporated 
almost to dryness in a water-bath. To the residue about 1 c.c. of water 
is adde<l, and to this an equal quantity of the rffelrnann reagent from a. 
pipette: if a canary-yellow now appears. positi,·e proof of the presence 
of lactic acid is afforded. Boas and others ha,·e experimentally shown 
to their own sati~faction that the presence of lactic acid in the gastric 
contents during the first stage of digestion (formerly believed to be 
phyl!iologic) has pathologic significance. Boas also found that ordinary 
bread contains lactic acid. and hence be has abandoned the usual test
meal, so far as the determination of this acid is concerned, and adopted 
a thin gruel made by adding to a quart of water tlarnred with salt half 
an ounce of oatmeal-flour. Boas states that no lactic acid is present in 
the filtrate sneral hours after this test-meal, except in cases of carci
noma of the stomach. 'l1l10 use of this test-meal for usual clinical 
purposes is now generally helcl to be superfluous. Lactic ac id in the 
stomach-contents occurs with fermentation-stagnation from either ob
struction or deficient motility. 

A more rel iable test for lactic acid than the foregoing is that of 
Boas, as fo l1ows : Digest the filtrate seYeral times with ether to remoYe 
tbe fatty acids; add a few drops of phosphoric acid and boil. Transfer 
tbe mixture to a distillate flask; ad<l IT,SO, and MgO,; heat, and lactic 
::icicl will be distilled o\·er. This can be conducted into a. strougly alka
line solution of iodin and potassium iodid. 'She presence of lactic acid 
is then shown by the production of iocloform, which can be recognized 
by its odor and by the precipitate that is formed. 

Fatty or Volatile Acids.- lleat to boiling a few c.c. of the fi ltrate in 
a test-tube, over the mouth of which place a. strip of moistened blue 
litmus-paper; the presence of fatty acids will change the paper to red. 

Acetic Acid.-l n large quantities this acid is detected by its odor, 
a~d in smaller quantities its presence is determined by neutralizing 
with sodium carbonate the watery residue of the ethereal extract, and 
adding neutral ferric chlorid, when a blood-red color will be struck. 
Quantitative estimation of certa in constituents is desirable. 

2'otal Aeiclity.-'J'o 10 c.c. of the filtrate add 1 or 2 drops of a 1 per 
cent. alcoholic solu tion ofpLcnophthalein, and as many cubic centimeters 
of a. decinormal solut ion of so<l ium hydrate are added slowly from a buret 
until tbe reddish color that appears fai ls to disappear on shaking. The 
number of cubic centimeters of the decinormal solution normally requi red 
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~~"ti~· :~~~:n~;ze 6~f h:~~~t;.f th~~~z: ~:t1~~~;~ b!o~S:t:~~.~~~~;.0 ~~~~ 
hers may be either higher or lower. 'l'his total represents both free and 
combined acids. If no organic acids be present, the a.hove figures will 
represent the percentage of llCl. The latter is also reckoned thus: If 
it required 5 c.c. of the decinormal solution of sodium hydrate to be 

~~~~~pl~t~i3e~:: '~~ :,~; til!r~!~d\~l~: it ::s ~~\~~·p)~~~a~i;i~yJo3'.~~J1: 
0.1823 per cent. of hydrochloric acid. It should be stated that the 

nor~:}i,:·;~;ro~i0~~::~:1fl8t~JJ~~~~·~·;1;e:ho3·:2~io 10 c.c. of tLe filtrate 
a.dd a decinorrnal solution of sodium hydrate from a. burct until no re
action is given with Giinzburg's reagent. 1'he number of c.c. of the 
<lecinormal solution used, multiplied by 10 and then by 0.003,646, gives 
the percentage of -~ree hydrochloric acid. 

Estimation of Lactic Acid.-If the volatile acid~ are present, they 
should be removed by boiling. Take the total acidity of 10 c.c. of the 
filtrate; then to a second 10 c.c. add 25 to 30 c.c. of ether; shake 
well, allow thC' ether and filtrate to separate, remove the ether, and 
again add 25 to 30 c.c. of ether; shake, anU repeat the process.. Xcxt 
obtain the acidity of the watery solution, and the difference between 
this and the total acidity, multiplied by 10 X 0.09, will give approxi
mately the :tmount of lactic acid. 

In the gastrie digestion of the albwninoids (proteolysis) the protcids 
arc converted into peptone. Although commenced in the stomach, this 
function is dependent in greater part upon the action of the pancreatic 
ferment in the small intestines. Among the substances earliest engen
dered by this process arc the albu,moses (propeptonc), whose separation 
may be thus effected: Add a small quantity of a saturated solution of 
sod ium chlor icl to an equal a.mount of gastric filtrate, and if it becomes 
cloudy propeptonc is present, the degree of the cloudiness indicating 
the amount present. If the mixture does not become turbid, add a few 
drops of acetic acid, when it will become so in the presence of this sub
stance, however slight the quantity. If heated, the solution becomes 
clear, and if allowed to cool, the propeptone precipitates and may be 
obtained by filtration. 

In a later stage of the process of albumin-digestion peptone is pro
duced and its detection is easy. 'l'o a small quantity of the filtrate (the 
propeptone having been removed) add enough sodium or potassium hy
drate to render the solution alkaline; then add a. few drops of a 1 ~er 
cent. solution of cupric sulphate, and, if peptone be present, a purplish 
color is presented. 

The Test for Pepsin.-In a test-tube containing 5 .-:.c. of filtrate 
add a small piece of egg-albumin, and keep at a temrcrature _of about 
100° F.; if present, the albumin disappears in from t\\O to six hours. 
If hydrochloric acid is absent from the filtrate, it is necessary to 
add a few drops of the dilute acid . It should be pointed o_ut that 
laboratory attempts to estimate the rate of albumi1Hlige:;t10n nre 
unreliable. 

Rennet Ferment.-'l'o 5 or 10 c.c. of raw milk arld a fow drops of the 
gastric filtrate, and keep it at a. temperature of about 100° F.; if rennet 
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is present, coagulation into a single cake occurs in from a few minutes 
to an hour or more. 

Rennet Zymogen (which is converted into rennet ferment in the pres
ence of an n.cicl).-'To 5 c.c. of gastric filtrate add enough sodium car
bonate or sodium hy<lra.te to make it slightly alkaline; then add ca1ciurn 
chlorid (1-2 c.c. of a. 2 per cent. solution); then mix with an equal quan
tity of milk, and, if zymogeu is present, coagulation occurs as in tLe 
case of rennet ferment. Both rennet ferment and rennet zymogcn may 
be assumed to be present when H CI has previously been found. 

Starchy .Derivatives.-To a small quantity of gastric filtrate add 1 
or 2 drops of Lugol's solution; the presence of dextrin gives a blue 
reaction-erythrodextrin purple, achroOdextrin, grape-sugar 1 and malt
ose (intermed iate substanccs)-sh.owing a yellowish color. If tLere is ~t 
mixture of these starchy derivatives, as when the digestion of starches 
proceeds naturally, the first few drops of Lugol's solution may produce 
no color-reaction, or it may be taken up by the dextrose or maltose, while 
the addition of more of Lugol's solution will give a purple (if erythro
dextrin be pre8ent) or a blue color, clue to starch. 

Indeed, if a. minute quantity of the solution strikes a blue or purple 
tinge, conversion of starch into maltose has been abnormally tardy. I 
believe this is oftenest due to hyperacidity, though it may ~dso more 
rarely be clue to a defective ptyaline-supply.' 

The Tests for the Motor Function.-)lore important than the secret
ory is the motor function of the stomach. There arc three recognized 
tests: 

'fhe oldest method is that of Lellbe. It consists in washing out the 
stomach from six to seven hours after a 1arge rneal, preferably cousisting 
of beef-soup (13 oz.), beefsteak (6} oz.), bread (1) oz), an<l water (6} 
oz.), or from two to two and a half hours after Ewald s test-breakfast. 
Normally, the stomach should be empty within these periods of time, so 
that if a residue remains it denotes a lack in the motor force. 

Salo/ ~l'est ~f Ewald and Sievers.-Salol being composed of phenol 
ancl sa1icylic acid, it is not acted upon in an acid medium; therefore, 
when introduced into the stomach it remains a stable compound, and is 
only broken up in the intestine by the action of the pancreatic juice. 
The salicylic acid is absorbed into the blood and eliminated through the 
urine, in which it can be detected by adding a. few drops of neutral 
ferric chlorid, a violet color appearing. The patient is given 15 
grains (1 gm.) of salol in two thin gelatin capsules; the bladder is emp
tied, and the patient told to urinate every half hour for two hours. 
Normally. it requires from three-fourths to an hour for the salicyluric 
acid to appear in the urine, but when the motor function of the stomach 
is much impaired it may require two or more hour~. ln order to detect 
the earliest traces of the eliminated salicyluric aci<l, Ewald and Einhorn 
have suggested moistening a piece of filter-pa.per with the urine, nnd 
then allowing a drop of neutral forric chlorid solution to come in con
tact with it, thf' edges of the drop showing a. violet color in the presence 
of the slightest traces. The varying reaction of the intestinal contents 

~Ji~!~~:~:~:~l~~!~cor:>i~~t~r.~si~r u~t~ec~~~~I~:ed1~~1d· ~~:;~~~;';~ ~~~t~rdi!~~y3 ~fi,~L 

" 
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renders the sa.lol test very unreliable. Sometimes in healthy individuals 
the decomposition of the sa lol is retariled, and to overcome lhis ohjcc:tion 
Huber has suggested the determination of the precise time when the 
sali cy luric acid no longer appears in the urine. li e fou nd tba.t normally 
it required from twenty-four to thirty hours. lf. then, the reaction out
lasts this perio<l, it shows peristalsis or the motor fun ction to be untlulv 
tardy. Leuhe's test is much more reliable. · 

J(lemperer's Oil-te>t.-'l'he stomach is thoroughly washed, and 3t 
ounces (100 c.c.) of oli\'C oil a.re poured into it through the tube. Two 
hours later the remaining oil is withdrawn by aspiration. As the stom
ach-wall does not absorb oil , the difference between the original amount 
and that withdrawn shows the condition of the moti lity. Klempcrcr 
states that at th is timr. the residue should not exceed 20 to .J:O c.c. This 
test is a,Jso unreliable. 

To Test the Absorptive Power .-'l'Le metLocl described by Penzoldt 
hs been almost universally adopted: A capsule containing grains It 
(0.1), of potassium iodid is given to the patient, ca re being taken that 
the capsule is first carefully wiped. The iodi<l is absorbed from the 
stomach and appears in the saliva, which is to be rxamined for the pres
ence of ioclin. :For this purpose strips of starch-paper (filter-paper 
moistened in a solution of starch and dried) arc used; they are moiot
ened with the saliva of the patient, and the moistened areas treated 
with a drop of fuming nitric acid. As soon as the iodi n enters the saliYa, 
the characteristic reaction for starch is struck-a blue color. Normallr, 
this reaction occurs in from ten to fifteen minutes; under abnormal con
ditions it may be dehiyed for half an hour or more. Rarely it fails to 
occur. This test can not be strongly depended upon. 

PHYSICAL OR EXTERNAL EXAMINATION. 

This impli es the well-known physical signs-inspection , palpation, 
percussion, succussion or splashing, and auscultation. 

Inspection.-(a) General.-Thi s may give an idea of the nature of 
the illness as well as its severity h.Y noting whether the patient appenrs 
to belong to a neurotic group, the genera.I health often being: good. or 
wbether the patient is emaciated, or has with the latter the cachexia. of 
a malignant g rowth. In diseases of the-stomach attention should be di
rected to the mouth, and especially to the teeth, because the latter are 
often of causal importance in many gastri c ailments. Dental affection.s 
often prc\•ent the possibility of curing the various chronic diseases of 
the stomach . 

(b) Local Inspection.-In patients with thin and relaxed abdominal 
walls the_ contour of the stomach can be plainl.v noted; especially is t~is 
the case m very large, dilated stomachs or in those that have been ~1.s
placed. 'fhe examiner is greatly aided by inflating the stomach with 
air or gas. ':rl10 former is to be preferred, for the reason that the supp.ly 
is easily regulated ; he is enabled to watch the different steps of the dis
tention, and after the examination is completed the air is a.llowed ~o 
escape through the tube. For this purpose an ordinary stomach~tube .1!' 

most convenient, and its passage is to be effected in the same way as Ill 

removing the gastric contents. A double bulb-attachm ent is connect<'d 
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with the external encl of _the tube, by means of which air is readily 
forced into the stomach (R!tneberg's method). 

Frerichs' rnetlwd is sometimes used. It consists in admini~tcring 
5j (4.0) of tartaric acid, dissolved in half a glassful of water, and im
mediately afterward ;:;j (-l.O) of sodium IJicarbonatc, dissolved in the same 

~:~;:~t~o~~ o';a;l~~· or:.~~~rv~~~n~~i;r°:bj~~~~~ ~:i\~i~ ~~~·~ds~~cth~s}~!~ 
that either too much or too little distention is obtained. 

The inflated stomach presents a circumscribed protuberance, usm111,v 
in the cpigastric, a.nd :tlso in the umbilical region if the organ is dis
located or dilated. 'fhc ai r may find its way into the intestine, produ
cing a. visible change in the contour of tLc abdomen. Tumors and 
other abclominaJ enlargements may also be recognized, and a.n idea 
obtained as to which organ is involved, after making clue allowances for 
displacement, as in gastroptosis and pyloric carcinoma. Exaggerated 
peristaltic waves ma.y also be noticeable in the upper portion of the 
abdomen, usually when associated with the stomach1 and in the lower 
portion if it is in the small intestine. Peristalsis is increased from 
various causes-inflation of the stomach, external tapping, neuroses, 
pyloric obstruction, and the like. 

The value of the gastroscope in inspecting the interior of the stom
ach is, I think, doubtful. Gastro-diaphan.v (illumination of the sto1mch) 
is sometimes useful in showing the fundus extending to a lower level (at 
the naYel) than is indicated by percussion. The HOntgen rays (skiag
raphy) already enable us to detect non-penetrable foreign bodies in the 
stomach, a.ncl bid fair to distinguish aneurysms, gall-stones, and the 
like in the interior of the body. 

Palpation.-This eli<'its at times more trustworthy information than 
inspection. 'J1he pa.ticnt should be in the recumbent position, the lo.wer 
limbs partia11y flexed on the abdomen and the head low. 1rhe cxammer 
should stand at the right side of the patient :tnd use the right hand, 
which should be warm. With the palmar surface down gentle pressure 
should be made with the fingers and the ulnar side of the hand. If 
the abdominal wall is tense. it is bei:;t to distract the attention of the 
patient from the examination by talking to him. In this manner we 
can corroborate the inspection as to the size, shape, and position of the 
stomach, and can detect morbid growths and determine their consistency 
and movabilitv. Caution must be exercised to <liffercntiate between 
normal and abnormal conditions, and opportunities should not be ne
glected by the rh.vsician to equip himself in delicacy of palpation by 
practice upon a normal abdomen. 

Deep palpation elicits the degree of sensitiveness, tenderness, or 
pain, whether circumscriberl as in ulcer or diffuse as in generalized 
inflammatory states (enterocol itis, peritonitis). In some instances relief 
from pain ma.y be noted on pressure with the broad hand in neuroses. 
Variations in the degree of tension ancl of resistance are found and 
pro,·e va.lua.ble ai(ls. 

With Boas's a lges imctc-r we are enabled to detect the amount of 
pressure necessa.ry to be exerted over a g iven area to cause pain, by 
~eading the number of kilograms from a scale. In some instances this 
is a serviceable instrument, but in ulcer, when palpation must be done 
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with the greatest gentleness, it would not be a very safe procedure as 
compared with the soft hand-nature's own instrunwnt. 

Percussion.-'l'hc pa.ticnt is placed in the recumbent position; the 
examiner uses his fingers and endeavors "to discriminate the slighte . ..;t 
differences in the note, and perCLtsses lightly. If the stomach il:I <:mply 
or partially filled with gas, it gives a lower t,vmpauitic sound than the 
colon, which is also often filled with gas. '.l'o ascertain the i;izc and 
position of the stomach by percussion the process should begin at the 
symphysis pubis and follow the median line upward. 'J,hc upper bonier 
of the stomach is a.t the ensiform cartila.gc, the lower about two fingers' 
breadth (3 cm.) above the umbilicus; hence, if tho latter is below the 
umbilicus a.nd the upper border in the normal position, it denotes au 
enlarged stomach. If the upper margin is some distance below the 
ensiform, displa.ccment of the organ is indicated. 

It is well to trace the limits of resonance of the stomach and of any 
areas of dulness met with 1 so that their size and position may be graph
ically represented. 'l1he differences in the percussion-note over the 
stomach and colon may be greatly exaggerated by inflating the former. 
H.uneberg's method is to be preferred. By employing light percu~:iion 
the limits of tl1c stomach can now be easily and accurately defined, 
unless the transYcr::;e colon be at the same time greatly di tended 
with gas. In such insta11ces Dehio's modification of Piorry's method is 
to be resorted to. It consists in giving about 1 litcr (1 quart) of water 
in fractional doses while the patient is standing; one-quarter of the 
liter is swallowed and percussion practised, when a dull note will be 
obtained over the most dependent portion of the stomach . A second 
qua.ntity of equal amount is given and a re-examination made, and so 
011, the object being to ascertain to what point the lower border sinks on 
the addition of' morn fluid. Boas holds that this method tests effecti,•cly 
the tone of the stomach, and that a. rnar!red descent of the lower border 
after each acl(lition of water is indub itable evidence that there exists 
weakness or a.tony of its walls. If a neoplasm originates posterior to 
the stomach or colon, inflation of the latter m:ty cause the previous 
circumscribed dulness to disappear. 

By striking the abdomen in the epigastric region splashing-sounds 
may be produeed. This sign is of diagnostic value in dilatation of the 
stomach, though its absence docs not contradict the presence of the 
dilatation. Again, if the splashing-sound is obtained in a fasting stom
ach, it may gi\'C a clue to some abnormal condition. ln many instance:-0, 
however, the stomach may co11taiu large quantities of fluid and no 
:splashing-sound be obtained. Caution should be exercised lest the 
splashing-sound sometimes produced in the tra11sverse colon be mi:;taken 
for tlrnt originating in the stomach; in the former the sound is u~u~lly 
associated with diarrhea, while in the latter constipation usually obta10s. 

Auscultation.-Yarious sounds arc heard, none of which arc pathog
nomonic of any diseased condition. 

Succu.'Jsion-sotmds are produced by shaking the patient, a~d, if the 
stoma.ch is dilated a.nd contains fluid, the sounds may be audible. s~mc 
distance from the patient. The patient can someti1J1cs engender :s1m.1lar 
sounds by voluntary contraction of the abdominal muscles. Yal'IOUS 
murmurs arc heard in the act of <leglutition-one when the foot! pas:;es 
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from the pharynx into the esophagus; Ewald has described two, both 
heard at the cardiac extremity of the stomach; the first is a hissing 
murmur, the second a. splashing or sprinkling. The heart-sounds arc 
hea.rd over nu inflated stomach, and h<we a clear, metallic quality. 

Sizzling sounds ar<' audible when fermentation occm·8; also after gil'
ing a Seidlitz powder. 

MALPOSITION OF THE STOMACH. 
Tn E stomach may occupy a. tru ly vertical position in con~cqucncc of 

the persistence of the normal infanti le condition or of improper cloth
ing, as long-continued pressure from corsets and the like. Unless an 
angular condition of the duodenum, causing obstruction to the outflow 
of the gastric contents, fol1owed by dilatation of the stomach, be en· 
gendered, the ma1position is of little or no clinical significance. Trnm;. 
position of the stomnch, with the organ 01.:cupying the right hypochon· 
drium, is rarely met with in association witb transposition of other 
viscera. 

D efinition. -Downward disp lacement of the stomach. The lesser 
curvature of tLe organ lies about midway between the cnsiform cartilage 
anrl the umbilicus, and the greater curvature near the symphysis pubis. 

Etiology.- Ro far aR our present knowledge extends. the conditions 
and circumstances contributing mostly to the origin and development 
of gastroptosis are-(a) Age and sex. Meinert of Dresden found 
among girls of fourteen years gastroptosis in 80 per cent., and among 
the women who presented themselves at his private clinic in 90 per cent. 
According to my own observation, gastroptosis is not as frequent among 
American girls and women as among the Germans. "Dislocation occurs 
in about 5 per cent. of the male population of Dresden." (b) Improper 
clothing, particularly tight lacing. (e) Dislocation of the right kidney. 
This operates potently, and prolapse of other abdominal organs m:Ly 
occ3'ionally constitute the chief point of departure. (d) Hepcatcd 
pregnancies, inducing a rclaxccl state of the abdominal wall. (f') ~Jus
<:ular strain an<l local injury. b.v diminishing the tonicit~ of the gastro· 
Lcpatic omen tum. (!) Abnormalities of tbe che•t-fonnat1on (kyphosis); 
great mctcorism. and enlargement of the abdominal organs, especially of 
the spleen and Jivcr. Certain chronic diseases may be active-t'- l/· 
chloro~is, tuberculosis. 

Symptoms.-~falposition of the Rtomach ma.~· exist without ~ymp
tom~, but in most instances it produces functional disturbances of clin
ical importance. The latter are due, first, to the difficulty that the 
8tomach experiences in emptying its contents. Roon functional dis
orders arise in consequence of gastric a.tony, and later then• is apt to 
be a greatly diminished gastric secret ion, associated with a nervous dys· 
p('ptic con1litiou. Especirtll.v to be emphasized is the fact that the Atom· 
ach may be of natural or of tliminishe<l size (as the primary result of 
thl' compression of the corsets-Fleiner), or it may be dilated-a. not 
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uncommon event that often colors the clinical picture in a peculiar man
ner. Constipation due to dcfcctirn peristalsis, and colicky pains due to 
spasm of the intestinal muscles, are important fc:ttures. 

Phvsical examination of the inflated stomach 1 permits the accurate 
demonstration of gastroptosis. The percussion-note now indicates the 
position of the orga.n. It is to be borne in mind that the cardiac end 
remains fixed at the twelfth dorsal vertebra, while the pylorus lllOH'~ 
downward and to the left: this will explain why the epigastrium is frt•t• 
of gastric tympany. Succussion splashing-sounds may be heard if atony, 
with retained gastric contents, obtains. 'l1he differentiation of gastrop
tosis from dihitation of the stomach is also accomplished by the method 
of infiation, since this makes plain the course and position of the lesser 
curvature and of the pylorus. 

The prognosis is not ba.d, being much the same as in nervous dys
pepsia; it is modified in some cases by the presence of special causal 
agencies, and in others by the occurrence of certain complications, as 
dilatation of the stomach. 

The treatment has relation to the removal of all causes that favor 
the condition and to the associated functional disturbances. Nervines 
and nutrients are especially to be employed. 

DILATATION OF THE STOMACH. 
':I.1 11 E condition is to be subdivided, clinically, into acute and chronic 

forms. The norm<d capacity of the stomach varies within rather witle 
limits, though the maximum normal capacity, according to Ewald, does 
not exceed 1600 c.c. (1.5 quarts); enlargements above this capacity 
may then be sa.id to fa.II under the beading of d ilatation. 

Pathology and Etiology.-'l'he chief factor in the production of 
chronic dilatation is pyloric stenosis. This is usua11.v due (a) to su~h 
diseases of the stomach as carcinoma, ulcer (occasionally), hypertroph1c 
thickening of the pylorus, or the thickening and induration consequc_nt 
on the action of corrosive poisons; (b) to the external compression ar1s· 
ing from carcinoma. of the liver, pancreas, or g:tlf.bladder, from .the 
omcntal lymph·gland~, and not infrequently from a displaced right 
kitlney, or from large gall.stones; (<') congenital pyloric stenosis and 
adhesions about the p~Tlorus may also act as causes of dilatation. 

Obviously, in all such instances increased force is necessary to pro· 
pel the foo<l from the stomach into the duodenum, thus leading gradually 
to a hypertrophy of the muscular fibers; this is noted in an especial 
degree iu the immediate vicinity of the pylorus. So long as this hyp~r· 
trophied state of the muscular layer compensates for the obstructn•e 
lesion no pathologic dilatation can occur. Just as soon, however, as 
the muscles prove to be inadequate on account of secondary degenera
tive changes, accumulation of the undigested foo<l in the stomach e~
sues. 'fh is tendency for the contents of the stomach to accumulate is 

1 [nfl:ition may be accomplished by the use of effervescent mixtures or by the intro
duction of atmospheric air (videante). 
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very much augmented by the increasing weaknc::is of the muscle on the 
one hand and the increasing degree of stenosis on the other. A further 
step in the anatomic alteration is the development of a chronic gastric 
catarrh in consequence of the chemical and mechanical effect of the un
digested food, the latter inevitably undergoing fermenta.tive aud putre
factive changes from prolonged retention. The degree of dilatation is, 
to some extent, n.ugmcntcd by the generation of excessive amounts of 
gases under these abnormal conditions, as well as by the great weight of 
the accumulated gastric contents. When produced in this manner the 
stomach attains enormous dimensions, and one instance has been re
corded in which it was capable of containing 90 pounds of Huicl (IJoomis). 
Dila.tation is usually general, though there may bC' mere diverticuh cor
responding to the sea.ts of ulcers or to erosions of the walls. 

Dilatation may also occur independently of ]Jylorie stenosiR. though 
this class of cases is not so large as the preceding, nor does the condi
tion attain so pronounced a degree. In this variety of dilatation there 
is atony of the muscular coats. due to various an<l dissimibr ca.uses: 
(a) repeated o,·er-strain of the muscular layer, due to over-filling of the 
organ with food and drink, is a comparatively frequent cause, a.ncl one 
met with in diabetics and in those who habitually drink large qua,ntities 
of beer; (b) chronic gastric catarrh frequently weakens the muscle, and 
more especially when associated with an over-indulgence in food and 
drink; (e) fatty and other forms of degeneration or nutritional disturb
ances associated with certain constitutional diseases (particularly carci
noma, anemia., and tuberculosis); (d) congenital weakness of the mus
cular coat; (t') impaired innervation, leading to imperfect peristalsis and 
consequent dilatation; (f) omental hernias (Bamberger) tb:tt drag down 
the stomach ; (_q) fibrous bands, by binding the stomach to otber organs, 
will occasionally cause slight dilatation. 

Aeule dilatation has for its chief causcs-((t) specific fevers, pro
ducing parcnchyma.tous degeneration of the muscular coats; (b) the 
acute paralytic distention of Fagge, who ascribed the condition prima.
rily to chronic catarrhal inflammation; (c) the drinking of large quan
tities of effervescing liquids; (rl) Boas and Rosenheim h:tve recently 
reported cases of acute dilatation following shock. 

Clinical H istory.-Since the diseases causing dilatation are numer
ous and diverse, the clinical history presents great variations. .Associated 
with the symptoms of dilatation are usually those of the causal affections, 
and the latter sometimes overshadow the former. Among the earlier 
symptoms, increased lmnger and lliirst are frequently observed, partly 
due most probably to the general condition of inanition. rrl10 thirst is 
also due, according to Von Weinig, to tho fact that the stomach docs 
not readily absorb water, and the pyloric obstruction prevents the passage 
of water into the intestines. Vomiting occurs at intervals of several days, 
the matter ejected amounting to from 1 to 3 gallons (4-12 liters). 'J'he 
clinical characters of the vomitus are strikingly peculiar. Occasionally 
t~e vomiting occurs more or less regularly some hours after feeding. The 
ejecta are, as a rule, excessively acid, emitting a. sour odor, and on micro
scopic examination they show bacteria., sarcinre, and torulro in great num
bers. 'rhe vomitus undergoes fermentativc changes very rapidly, and 
usually emits disagreeable odors that are due to sulphuretcd and phos-
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phuretcd hydrogen. It consists of acetic, butyric, and lactic acids and 
partially decomposed food, and on standing separates into three layers
an upper layer of brownish froth, a mi<ldlc one of grayish-brown fluid, 
and a lower one composed of remnants of food. 'l'hc acid contents of the 
stoma.ch may be regurgitatc<l 1 causing pyrosis. Eructations of foul ga:;es 
are also common, and certain general symptoms almost in\•arin.bly ensue. 
l)rogressire emaciation naturally follows, sometimes becoming extreme. 
A characteristic symptom is muscular cramp affecting the calves of the 
legs and sometimes spreading to ~he flcxors of the anus and the abdominal 
muscles; Kussmn.ul attributes this to an abnormal dryness of the muscular 
tissue. It is similar to the cramps in cholera. Owing lo the fact that 
but a small amount of liquid reaches the intestines, nnd :ilso to the im
paired absorption from the stomach, there arc constipation and sNmty 
urine, the latter usually being alkaJine in reaction. Loss of conffciou.8-
nes.1; has been met with, and telany has also rarely been observed. In 
two instances in which la.vage was employed in the treatment of dilata
tion tetany followed, lasting three-quarters of an hour; death followed 
about seven hours after the beginning of the attack in both instances. 
A striking instance is reported by J. T. Whitcomb in which nearly all 
the muscles of the ho<ly, including those of the esophagus, appeared to 
be in a tctanic condition. Dreschficld calls attention to dilatation of the 
ep~qaslric veins in both inguinal regions as an evidence of dilatation of 
the stomach; he has observed it in more than 60 en.sos, and refers to 
compression of tributaries of the portal vein by the dilated and displaced 
stomach as the supposed cause of the condition. 

Physical Signs.-Inspection reveals a rounded. prominence just above 
the umbilicus in the supine and just below the umbi licus in the standing 
posture. In the epigastric region there is sometimes a noticeable de
pression. Obviously, then, the ab<lomcn is asymmetric in appca1·ance. 
'l1 hc outlines or the stomach may be tna,clc distinct by the patient taking 
an cffcrvcflcing draught, and may sometimes be readi ly seen, particularly 
the grca.tcr cmvaturc, "passing obliquely from the tip of the tenth rib 
on the left side toward the pubes, and then curving upwarcl to the right 
costal margin " (O.sler). Sometimes pcri'ltalsis is ,·isiblc through the 
ab1lominal wall~. and rarely the peristaltic waves are seen pa~~ing from 
right to left. 'J1hese movements may be excited mechanically by various 
manipulations. Palpation.-The increased resistance of the walls of the 
stomach and their peculiar elasticity aid us in mapping out the cont~ur 
of the stomach with more precision by palpation than by in~pcct1on 
alone. The movements of the organ can be plainly felt, frequently lead
ing up to a pyloric mass. A highly characteristic sign is the loud splash
ing sound obta.ined by tapping the region of the stomach with the fingt'.'r
tip::i of both haJHl~ alternately. The patient may produce, and maintain 
for a. considerable period, similar splashing :--ounds by breathing rapi1!ly 
and forcing down the diaphragm at the same time. l li.'I own bochly 
movements may provoke them. Pen·ussion furnishes subsidiary evidence 
as compared with p:ilpation. The examiner should first perc~ss the 
empty, and then the filled stomach, if he would obtain reliable aid fro.m 
this sign. When empty. an increased nrea of tympa.nitic resonan~e will 
be obtained, extending from above downward to a point several mc~es 
below the umbilicus. If now water amounting to 1 quart (1 liter) be m-
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troduced into the organ, an<l, in consequence, a. line of dulnc:-;-; at or Lclow 
the na.,·el be noted where tympanitic resonance had been found, we have 
good eYidence of the existence of dilatation . 'rhe posture of' the patient 
should next be cba.ngecl, when it will be found that the line of <lulness 
has also altered. Frerichs' plan of expanding the stomach with carbon 
dioxid

1 
and also Huncberg's method (vide Physical Examination), may 

be employed as aids to mapping out the limit:; of the organ. .Ausr·ul
tation reveals little that is of diagnostic value. The transmitted sounds 
heard over the stomach have a metallic ring. I have confirmed the 
observation by :Frnnck and others, who claimed to have beard pecu
liar gurgling sounds produced Ly the heart's action and systol ic in 
rhythm. l?luids swallowed by the patient may be heard dropping into 
the di lated stomach, and succussion-sounds may be eliciteJ Ly shaking 
his body. 1li easurements made by introducing a. probang into the stom
ach until it reaches the greater curvature are valuable only when the 
degree of dilatation is considerable. on account of the obvious chances of 
error. In health the instrument passes about 60 cm. (24 inches), reach
ing a point more or lelSS nearly on a level with the umbilicus, while 
under conditions of extreme dilatation it may be iutroduced 70 cm. (28 
inches). 

Diagnosis.-The-diagnosis embraces, first and foremost, the recog
nition of the special causes. The unmistakable clinical manifestations 
are the characters of the vomitus and the peculiar manner of recurrence 
of the vomiting. These, together with the physical signs and a. know
ledge of the causal condition in the individual case, are adequate for a 
positive diagnosis. 

Differential Diagnosis.-Tbe condition is most apt to be confounded 
with ascites or ove1·-distention, and in the female, though rarely, with 
ovarian cyst. In dilatation of the intestines the gastric symptoms of 
di latation of the stomach arc wanting; moreover, the physical signs are 
dissimilar. The splashing sounds on manipulation, the line of <lulness 
below the umbilicus after filling the stomach, and other signs so signifi
cant of gastric dilatation :ire absent in oYer·distention of the intestines. 
In addition, we should make trial of the salol test, though this is now 
con~idcred of little value (vide Chemical Examination). In dilatation 
of the stomach salicyluric acid appears in the urine two or three hours 
after salol has been taken, while i11 health as earlv as from one-half to 
one hour. From dilatation of the stomach we ma:r discriminate ascifrs 
by the history and by the characteristic gastric symptoms belonging to 
the former affection. In dilatation the abdomen is asymmetric, the pro
jecting prominence being in the ,·icinity of or just below the umbilicus. 
In ascites the lower portion of the abdomen is chiefly distended, and 
on assuming the recumbent posture the abdominal area becomes broad
enecl and flattened. On palpation fluctuation ma.y be elicited in the 
hypogastric an<l iliac regions. JJiegalogastria, or simple" big stomach," 
is distinguished by its <tbsence of symptoms, and espcciolly by the fact 
that the food is pasRed into the intestines as quickly as in health. 
GaRtroptosis ~s easily dist inguished from gastric dilata.tion (vide article 
on Gastroptos1s). 

Acute Gastric Dilalation.-Acute dilatation of the stomach bas a 
sudden onset, an<l gives rise to all of the above-mentioned physical signs. 
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In this type of the disease, however, vomiting is more frequent ancl 
severe than in the chronic form. Cyanosis is a common symptom, and 
pa.in often a prominent one. The patient frequently passes into a condi. 
tion of collapse that may prove speedily fatal. Acute dilatation may 
arise in the course of chronic cases, or may be primary. Wbcn it occurs 
independently of the chronic variety, it is often recovered from in the 
course of two or three days. · 

Prognosis.-The prognosis in the acute form is uncertain, though 
the majority of cases recover; the condition may, however, tend to 

merBX,.~~t~~ ~~l~t~~]~~~~tr!~~·~· bad prognosis, most instances being utterly 
incurable. Obviously, it depends greatly upon the causal conditions. A 
resort to surgical interference sometimes gives promise of a more favor
able subsequent course in cases of cicatricial stenosis. Cases of dilata
tion that are not secondary to pyloric obstruction, however, give a more 
f;worable prognosis on the whole. 

Treatment.-One of the chief aims of the physician should be to 
lessen the la,bor of the muscular coat and to prevent the continual neces
sity of passing the contents of the stomach into the intestines. This is 
to be accomplished by careful attention to the character and amount of 
food taken and by frequent cleansing of the stomach. It is neccs· 
sary to thoroughly empty the organ by lavage, this being repeated 
daily. A thorough and safe manner of washing out the stomach is 
by means of t he soft Nela.ton catheter, its introduction being unat
tended by injurious local effects. P erhaps the best way in which 
to thoroughly empty the stomach is by the use of the stomach· 
tube, as will be detailed under Chronic Gastritis . R ecently this has 
been replaced by the s iphon apparatus as a simpler and more con
venient mechanism than the former, and one not so likely to be at
tendee\ with harmful effects, though perhaps less efficacious. 'l'he long 
course of these conditions renders it desirable that the patient should, 
whenever possible, be taught to wash out his own stomach. On account 
of the fermentativc a.nd putrefactive changes going on in the ing~sta 
it is necessary to use weak antiseptic solutions for this purpose, smta.
ble ones being a 3 per cent. solution of boracic acid or a. 1 per cent. 
solution of salicylic acid. S ubsequently warm water alone may be em
ployed. 'l'he diet should be composed chiefly of fluids, g iven in 'mall 
quantities and at stated intervals. If the pyloric obstruction be not too 
far advanced, tender meats, eggs, and other easi ly digested albumino~s 
articles of food may be allowed in moderate quant ities. Since gastric 
digestion and absorption are very often markedly impaired, it is well al!<o 
to include those substances that are readily digested and assimilated after 
leaving the stomach, though the latter must be given in a fluid state. Too 
much care and attention cannot be bestowed upon the question of the 
adaptation of the diet to the condition of the patient. In no other man
ner can we bring such marked relief from disagreeable gastric symp~o.ms 
as by a suitable dietary, and in no other manner ca,u the general nutr1t1on 
of the patient be so markedly improved. 11he weakened condition of 
the muscle-walls is due to over-strain and to degenerative proce~ses; 
hence, after having removed as much of the labor thrown upon it as 
possible, we should attempt to overcome its paretic state by the employ· 
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:~~~r~~ls~~~e at1i:n~!~1!li~~r;~~!1:~~~~1e;1t~~~~~i6hro~~1·G~~~1·i~8C:~:~~~ 
may .be employed. 

Smee some of the more annoying symptoms and remote evil conse
quences a.re directly a.ttrib_utable to the fact that too small a proportion of 
the gastric contents finds as way iuto the intestines, we should compensate 
for this deficiency of intestinal flui<l by rectal injections of a weak solu
tion (gr. v to 3j - 0.324 to 32.0) of sodium chlorid. not less than one pint 
of this solution being injected twice daily. In addition, nutrient enema ta. 
shou l<l be employed when, despite proper regulation of the dietary, loss 
of flesh and strength continue. In consequence of the marked anemia 
and extreme emaciation frequently present in this affection tonics are in
dicated, and more particularly iron, which may be administered bypo
dermically in the form of the albuminatc. Finally, it may be necessary 
to resort to surgical measures. 

INFLAMMATORY DISEASES OF THE STOMACH. 

ACUTE CATARRHAL GASTRITIS. 

(Acute Gastric Catarl'h.) 

Definition.-An acute catarrhal inflammation of the mucous mem
brane of the stomach, attended with more or less severe local and con
stitutional symptoms. 

Pathology.-The postmortem evidences of an acute inflammation 
of the gastric mucosa arc distinctive only of the grrwer forms, since the 
latter alone usually terminate fatally. Observations upon cases of gas
tric fistula., however, have shown that in the milder grades of acute gas
tric catarrh the morbid appearances arc similar to those characteristic 
of acute catarrhal inflammations of the portions of mucous membrane 
normally exposed to view. Thus, at first there arc small irregular 
patches of redness, slight swelling, dryness, and ecchymosis. Later, 
serum effused from the congested vessels, and mixed with an increased 
quantity of mucus, escaped leukocytes, and clesquamatccl epithelium, is 
present. H emorrhagic erosions may be seen; the mucous membrane 
is now thickly swollen, softened, and covered with a tenacious muco
pus, which, from an increase in the number of leukocytes in a more 
intense inflammation, may pass into a purulent exudate. Infiltration 
and swelling of the solitary lymph-follicles are frequent; these some
times form minute abscesses that burst and result in fo1licular ulcers. 
The gastric tubules may be filled with a granular debris of epithelial 
cells that have undergone albuminous infiltration (cloudy swelling) and 
fatty degeneration. 

Etiology.-The predisposing causes of acute gastric catarrh cm
b.racc those various impairments of the system in which the normal fonc
t1onal activity of the stomach is a ltered or diminished. These arc seen 
as the result of (a) improper hygienic surroundings; (b) malnutrition; 
(c) the various anemias; (d) in gouty and rheumatic subjects; (e) in the 
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tuberculous, cancerous, ancl malarial cl_Yscrasi::c; (.f) a~~ociated with 
chronic pa<;;;sh·e hyperemia of the stomath due to cmphyRcma. of the 
lungs. cirrhosis of the liver, a.n<l renal and cardiac disca:sc~; (.'!)in sirklz 
a.nd delicate children, in conrnlcsccnts from acute disease:--, and in cn<:J:. 
\'ated chronic in,·alids. (It) Persons baYing chronic gastric catarrh arc 
predisposed to superncldecl attacks of the ncute disorder. 

The tlire<•t eau,t:fr.~ are mainly (1) dietetic. These iucluilc the ingestion 
of too much indigestible food; food that is too bot or too cold; ,·cry l'our 
and highly seasoned articles; the too free u!-le of condiments; n.n(l espc· 
ciaJly the eating of <lccornposed canned goods and fainted meats. In 
cases due to the latter the fermentative and putrefacti\•e agents (acetic, 
lactic, a.nd butyric ~wids, and the ptoma."i11s) arc the immediate causc8 of 
the Catarrhal inflammation and tend to produce the constitutional disturb. 
ances, sometimes typhoid or septic in nature, tha.t give rise to tbc M· 
called" gastric fever." The term" crapulous ,qastritis" has been ap· 
plied to those cases due to gluttonous meals. (2) Exccssi\·e indulgence 
in spirituous li(1uors is a common cause of acute catarrh of the stomach. 
(3) Acute infectious fc\·crs, as measles, typhus fcHr, and scarlatina, 
pro"okc the disorder ("' erytliematous gastritis"), as do n.lso remittent 
and intermittent fevers, especially when of the pernicious variety. (4) 
Certain drugs, as the salicyla.tes and iodi<ls, !'Ometimes act as cau~a.ti,·e 
agents. (5) 'l1hc influence of cold as an exciting factor of this dii;ea~e 
has very probably been overestimated. (6) Since the publication of 
the observations by Klebs. Frankel, and others the mycotic origin of 
the condition cannot any longer be <loubte<l. It bas long been known 
that the larvoo of certain insects may pro<lucc gastritis. 

Clinical History.-Thc symptoms of the ordinary or milder vari· 
cty of a.cute gastric catarrh are cmbrnced in the description of the" sub· 
acute gastritis" or "acute dyspepsia" of some writers. Soon after eat· 
ing there arc uncasincss1 fu1ness, pressure, distress, and, pcrh:Lps, a dull 
pain referred to the epigastrium. Thirst is common, also irnusca, eruc· 
tatious of gas or liquid, au<l, less often, Yomiting. The vomitus con· 
sists of undigested food, considerable rnucus1 and fluid constituents that 
a.re sometimes bile-stained. The tongue is coated. The general condi· 
tion of the patient remains unim.paircd, and the average duration is le:-:s 
than twenty.four hours. In severer cases the symptoms before stated 
arc intensified, and particularly the nausea and ,·omiting. Phy.;;;ical 
exploration discloses slight prominence of the epigastric area, with more 
or le~s tenderness on palpation. The tongue is dry and heavily coatc.d1 
the breath unpleasant as a rule, the patient complaining of a flat or 1J1t
ter taste in the mouth. Constitutional symptoms appear early, and the 
onset is often marked by rigor and a febrile reaction, the temperature 
rising to 102° l?. or even 103° F. (38.8°-30..!° C.). llcrpes may appear 
on the lips and skin-a. fact that point:s to the infectious nature of this 
complaint. The pulsr is usually accelera.tcd, ancl there are in<lispo,c;;ition 
to exertion, headache, dulness, and other nervous symptom::1. _An e~.r· 
thematous cutaneous eruption i!' often present, and particularly 111 febrile 
cases in children. That the marked disturbances of the general health 
arc due to the toxic effects of the products of fermentation and dccom· 
position is quite probable. . 

Complications.-Constipation is a comparatively frC<[Uent comph-
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cation, and diarrhea a. comparatively infre(luent onC'. Either coinci-
1lcutly or by direct extension the duodenum is s imilarly affected, and 
in some instances jaundice becomes an accompanying feature. The 
duration of this variety of the disease rarely exceeds four or five clays. 

Diagnosis.-'l1he diagnosis of the lighter, afebrile forms of the dis
order is not attended with the slightcdt difficulty. On the other hand, 
the diagnosis in cases in which wcll·marked local and general symptoms 
appear is not easy. The definite etiology, the vomiting, the pain or 
tenderness, the sudden rise of temperature, and the equally sudden fall 
at the end of a few cla.ys, are almost unequivocal. 

Differential Diagnosis.-Thc absence of proclromata, of rose ~potsi of 
the peculiar temperature-range, and of enbrgrue11t of the spleen serve 
to distinguish this complaint from typhoid fever. '.11he instances of in
determinate etiology ma.y present a clinical picture Dot to be differen
tiated from certain infectious diseases. H erc a careful analysis of the 
local s,ymptoms and s igns will usua1ly lead to a correct conclusion, despite 
the •pparently complete identity of the general disturbances. Close ob
servation of the behavior of any gi,·en obscure case for a couple of clays 
will usually enable the physician to arrive at a correct diagnosis. ] n 
children headache and vomiting are symptoms often so well marked as 
to create a striking resemblance to tubacular meningitis, but the latter 
ean be discriminated by the history and longer duration. In children 
acute gastritis with an erythematous rash is often mistaken for scarlet 
fever. The final elimination of the latter disease is usually easy, how
ever, in consequence of the absence of angina, of the typical tongue, the 
hard and very rapid pulse, and the peculiar <lesquamation affecting the 
bair and the nails. 

Prognosis.-Quitc generally the prognosis is good. When, as 
sometimes happens, however, the disease is purely seconda,r,v, the prog
nosis must depend largely upon the primary affection. 1 have found 
that many persons suffer from repeated attacks of gastric catarrh, each 
rendering them more liable than previously to subsequent attacks. 

Treatment.-Our chief aim should be to remove the cause and then 
to give the stomach complete rest. Hence, wheneYer the disease is dis
tinctly traceable to errors of diet, emetics of the blandest sort should be 
employed; large draughts of warm water usually suHice, but la,·age is 
to be preferred in some cases. This should be followed by a, purge m<tde 
up as follows: 

J:l.. Hydrarg. chlorid. mit., 
Sodii bicarb., 
Sacchari lactis, 

gr. j (0.0648); 
gr. xviij (1.16); 
gr. xij (0. 777). 

M. et ft. chart. No. vj. 
Sig. One, dry on tlie tongue, every hour; the last to be followed 

in two hours by a wineglassful of Hunyadi Janos or other 
saline laxative. 

The stomach must now have absolute rest for about twenty-four 
hours, when p(tnCreatizcd milk or milk boiled with lime-water may be 
E? ivcn at stated intervals. If nausea and continued vomiting prohibit 
the use of milk by the mouth, I resort to rectal alimentation early, and 
particularly in chi ldren. Certain symptoms, as nausea, pain, and rest-
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lessness, demand as early relief as possible, and can be most success
fully met by the use of rnorpbin in small closes hypodermieall_v at inter
vals of twelve hours. When constant nausea is the SJmptom chieAy 
complained of, I have found creasote combined with bismuth or cocnin 
in small doses to be highly sen•iceable. Con\'alcscence is usually uuin
terrupted, and is soon complete. When protracted it is often on account 
of the too early return to solid articles of diet or the too early use of 
bitter tonics. 'l1he mineral acids shou ld first be ndministercd 1 well di
luted, a.fter the local symptoms have in a great measure subsided, and to 
these the bitter veget<tble too ics a re. later to be grncluolly added. Local ly, 
I employ sinapisms at the beginning of severe types of the affection, 
and follow these with warm linseed poult ices ligbtly applied to the entire 
ep igastric a.nd hypochondriac regions. 

TOXIC GASTRITIS. 

P a thology and Etiology.-This is an intense form of acute gas
tr itis, produced by the ingestion of irritant and corro~ive poison~, among 
the former being such agents as phosphorus, antimony, and arsenic, and 
among the latter concentrated mineral acids and strong alka lies. When 
caused by the non-corrosive poisons intense hyperemia. and tumefaction, 
leading to desquama.tive changes in the glandu l:ir structure, ensue. 
\ rhen excited by corrosive substances necrosis of the mucous membrane 
ma.y occur, lea.ding even to a.n ill\·olvement of ,di the con.ts of the stom
ach-walls, and terminating in perforative peritonitis. '!'he lesions may 
be of var ious grades of severity, and are either strictly localized or more 
or less general 

Symptoms.-The symptoms vary somewhat with the nature of the 
special poison, though they are usually quite violent. Incessant vomit
ing, gretLt p:tin in the epigastric region, and, later, diarrhea, and exces
sive thirst, together with such symptoms as in tense burning pains in the 
mouth and throat and dysphagia, :ire the most characteristic signs. 
The vomitus contains mucus, sometimes blood, and rar<'ly shreds of 
mucous membrane. '.fhe physical examination revea ls a marked disten
tion of the ab(lomen, which is also, as a rule, very painful on prcs.-;urc 
over the cpiga"itric region. The general condition of the patient soon 
becomes one of' profound prostration; the skin-surface is colrl and 
clammy, an<l the pul:-1e and respiration arc greatly hurried, terminating 
at times in fatal collapse within a few hour~. Rometime.'i a marked 
febrile movement precedes the development of the svmptoms of collap!=c. 
The temperature may reach 104° F. (-10° C.); thC pulse ranges from 
100 to 130 j and the urine may be scanty, containing a slight amount 
of albumin or red blood-corpuscles. As a sequel we may ham symp
toms of gastric ulcer or of esophageal stricture. 

Dia gnosis. - The diagnosis rests upon the h istory of the ingestion 
of some toxic material, upon the character of the symptoms (referable 
not only to the stomach, but also to the mouth and to the pharynx), and 
upon the results of the inspection of the mouth, pharynx, and the mat
ters \'Ornited. A chemical examination of the latter may be ncces~a~y. 

Prognos is.-This depends upon the nature of the poison and its 
dose. When free emesis occurs early the prognosis is thereby rendered 
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more fa.\•orable, since under these circumstances both the local and con
stitutional effects are mitigated. Among unfayorable symptoms ma.y be 
mentioned the development of signs of collapse or of peritonitis. 

Treatment.-To ascertain, in the first place, the special cause of 
the nastritis, and when this is found to administer the proper antidote 
to tl~at poison, are measures of prime importance. 'L'be stomach should 
be washed out with warm water cont:tining some demulcent substance 
and a small proportion of the appropriate antidote. While !:wage may 
be resorted to, it must be cautiously unde.rtakcn. Subsequently meas
ure:< should be employed to combat the active local inflammation. Ex
terna lly, leeches, followed by the ice-bag. h"ve proved to be the best 
agents in my own bands; internally, opium, bismuth, nncl demulcents, 
with bits of ice, are most useful. Rectal alimcntation should form the 
sole method of feediDg so long as the signs of severe inHam111ation along 
the upper alimentary tract arc present. The indications presented by 
the general conditions will vary with the genera.I effects of the pecu liar 
poison in each case. 

DIPHTHERITIC GASTRITIS. 

This form of gastritis is always a secondary condition. though it is not, 
as has often been stated by others, always caused by a direct extension of 
the diphtheritic membrane from the pharynx down through the esopha
gus to the stomach. It arises more frequently in the course of some 
other acute infoctious malady, as pneumonia, scarlet fever. or small-pox. 
1'hough it is regarded as a. rare disease, the fact that it is unrecognizable 
during life renders it certain that the affection is sometimes overlooked. 
I bave seen two instances associated with croupous inflammation of the 
intestines, both occurring in greatly debilitated children . Osler saw a 
case "bich occurred as a secondary process in pneumonia. 

ACUTE SUPPURATIVE GASTRITIS. 

(Pl!legmonous Gastritis.) 

Definition.-An acute suppurative inflammation of the submucosa. 
P a t hology a nd E tio logy.-Phlegmonous gastritis is confessedly 

a rare, nnd almost invariably a. secondary, disease. I have observed 
pathologic e"iclences of its presence, however, in two cases that came 
to autopsy, both patients having died of sepsis. In general, the eti
ology iA obscure. It ma.y very rarely originate spontaneously; it may 
al:-:o fo1Iow an injury, though more commonly it is merely a symptom 
?f a general septic process or a complicating condition of an acute 
mfectious malady. Two forms are dcscribed-nnmely, a. d~ffuse punt
~n1t infiltration and a circumscribed form. 'l1he morbid process begins 
~ll the submucous layer, and then spreads in various directions, involv
ing soon the muscular and serous coats on the exterior and tLe mucous 
coat on the interior. The li mited variety results in the formation of 
~rue a.bscesses, that may attai n considerable size and rupture either 
mto the peritoneal cavity or into the stomach. 

Symptoms.-T bere may or may not be an initial rigor. Whether 
the case is ushered in by a. ch ill or not, however, the temperature soon 
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rises to 103° or 104° F. (40° C.), and subsequently pursues an irreg
ular course. The symptoms of the typhoid state supervene, and are 
usually associated with the symptoms of the primary affection. H ence 
the clinical picture is greatly dh·ersified. For a. v:iriablc pcriucl prior to 
the fatal issue the patient passes into coma.. The local !:iymptows and 
physical signs arc rarely diagnostic. There is a. constantly incrra~ing 
cp igastric pain; cmesis also appears) the \'Omit:L often containing a 
notable quantity of pus-cells. 

rrhe physical signs reveal but little in most instances, and vary 'lith 
the form of the complaint. Inspection shows in the diffuse form a con
siderably distended abdomen. On pressure the stomach is found to be 
quite tender. ln the limited variety the gastric abscess sometimes 
gives rise to the physical signs of a. tumor, and a localized prominence 
may be seen over the seat of the abscess; the tenderness to the pre~~iag 
finger may be confi ned to the same area. Palpation has sened to elicit 
fluctuation and to define the limits of the tumor, the latter sometimes 
attaining the size of a cocoanut; on percussion either dulness or a muffled 
tympani tic resonance is elicited, according to the size of the tumor. 

Diagnosis.-Thc diffuse variety cannot, as a. rule, be posifo·cly 
distinguished from certain other gastric affections. 'The detection of 
pus-cells is. however, of the utmost diagnostic value. Gastric abscc:o:s, 
on the other hand, is often recogn izable, since the physician has not 
only the history to aid him, but also the physical signs, which may 
demonstrate the presence of a fluctuating tumor. 

Course and Prognosis.-'l'he majority of cases reach a fatal ter
mination within one week, and those that do not terminate in death thus 
early merge into a subacute or even chronic course. 'I1hey present such 
symptoms as local pain, chills, and fever, and death results, sooner or 
later, either from exhaustion or such complications as peritonitis and 
metastatic abscess with jaundice. 

Treatment.-'rhe treatment in the diffuse form is, at best, only 
palliative. In the circumscribed variety the aid of the surgeon should 
be invoked as soon as a probable diagnosis has been made. 

CHRONIC CATARRHAL GASTRITIS. 

( Glironic Catarrh of the Stomach; Chronic Catarrlial Dyspepsia.) 

Definition.-A chronic ca.tarrhal inflammation of the gastric mu
cous membrane, presenting various degrees of intensity and embracing 
the symptoms thi1t are more or less characteristic of widely different 
clinical forms of gastric derangement. 

Pathology.-The anatomic changes are most marked near the py
lorus, where the mucous membrane often presents a distinctly wrinkled, 
mammillated appearance. 'fhe mucous membrane looks either red or 
gray (the latter hue being due to pigmentation), and is pretty generally 
covered by tenacious mucus, mingled with detached epithelium. Ewald 
describes the histologic changes thus: "'l1he minute anatomy shows the 
picture of a parcnchymatous and an interstitial inflammation. The 
gland-cells are in part erode<l or show cloudy, granular swelling or atro· 
phy . 'rhe distinction between the' Lau pt' and' bclcg' cells ca~not be 
recognized, and in many places, particularly in the pyloric region, the 
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tubes have lo~t their regular form and show in many places an atypical 
branching like the fingers of a glo,·c. Individual gl:lnds arc cut off to
ward the fundus, but appear at the border of the submucosa. as cysts, 
partly empty, with a sm.ootb_ membrane, partly filled with rc?1nants _of 
hvnline and rcfractile cp1thehum. An abundant small-celled infiltration 
p~es;,;:cs a.part the tubules, and is particularly _marked toward th~ su~·face 
of the mucosa, and from the submucosa extensions of the conncctl\·c tissue 
may be seen passing between the glands. The mucoid transformation of 
the cells of the tubules is a striking feature in the process and may ex
tend to the very fund us of the glands." H emorrhagic abrasions m'.l.Y be 
found in cases due to cardia c disease or to portal engorgement. ff the 
catarrh is of long duration, further anatomic changes occur . .Superficial 
ulcers may form. usually in the pyloric region or along the lesser cunra
rnre. varying in siz~ from a few lines to an inch or more in diameter, 
and nearly circula.r in shape. L ong-stand ing cases also present sclerotic 
changes of the mucous membrane. Of these, two forms a.re distinguished. 
In the one Yariety the mucous membrane is perfectly smooth and atro
phied; the glands arc displaced, narrowed, and shortened, while the 
gap thus formed is more or less filled with connective tissue. There is 
a thinning of the stomach-wall, with enlargement of its caYity. The 
other form presents a hyperplasia of the mucous membrane, tLe gland
ular structure, and the submucous layer1 sometimes resulting in enormous 

~~:~~;.ninf 1~~,.~h:e~~~~~~1-i:~:~:;c:iti~ ~::~~~hd~~!n~~~~na~~ t~~ds;~:so:~~t: 
a baif pint at the autopsy. 

Etiology.-It is evident that the factors which produce acute gastric 
catarrh will, if long continued, produce a ch ronic condition. 1'he latter 
bas many ca.uses, a.II of which act either as mechanical, chemical 1 or bio
lo~ic irritants, and foll naturally into the following classes: (a) Errors of 
(lict (referring more particularly to improper articles of food), its variety, 
and preparation; excessi,·e alimentation: the habit of' eating nt irregu
lar intenals or with undue haste, and thus not allowing time for per fect 
mastication of the food. (b) The immoderate use of alcohol doubtless 
st:rncls second in order of importance. Those persons who haLitually 
indulge in alcoholic be\'erages to excess are prone to an irregular mode 
of life, an<l this of itself tends to produce debilitated states of the sys
teui that lead to digesti,•c di~turbances and reinforce the baneful effects 
of the exccs~i,·e use of a lcohol. ~uch patients arc apt to suffer from 
the more actirn forms of the compla in t, and, at shorter or longer intervals 
of time, from genuine acute gastr itis (i1icle Etiology of Acute Gastric 
Catarrh). In the same category should be mentioned other gastric irri
tants, as the excessive use of tobacco and the prolonged use of tonics 
and purgatiYCS. (c) Functional derangements of the stomach r->ornc
times merge into the disease under considcn1tion. This is m;pctinlly 
true of that form in which there is a deficienc.v in the gastric juice. 
rnfler these circumstances fermentative and putrefactive changes Het in, 
an1l the products thus gener:tted become sources of chronic irri tntion. 
(d) Local mechanical influences may offer resista.nce or obstruct ion to 
tLc outflow of venous blood from the stomach to the right hC>art. 'rllcse 
~onsist in portal conge:itions, either pa~sive or more or less acti,re accord
ing to their special causation. In this class of cases chronic gastric 
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catarrh is a secondary process in chronic affection~ of the li"cr, heart, 
and lungs. (e) Such constitutional conditions as gout, chronic rheuma
tism, chronic tuberculosis. Bright's disease, diabetes, anemia, chlorosis, 
chronic malaria, syphilis, and chronic forms of skin-disease. 'l'he ex
planation of the peculiar liability of these conditions to catarrh of the 
stomach lies in the obstruction offered to the passage of blood through 
the hepa,tic and carclio-pulmonary circulation. This is true in an especial 
degree in cblorosis, anemia, chronic tuberculosis, and ma laria; in gout, 
chronic Bright's disease, and syphilis it is probably due largely to the 
action of chrmico-v ital initants in the circulating medium. 

Clin ical His t o ry.-T he local symptoms bear a striking resemblance 
to those of other forms of gastric distu rbance. '1'hcy vnry greatly in 
sevrrity, though never entirely absent, as in the case of purely functional 
disorders. Deficient secretion of the gastric juice, due to tLc anatomic 
changes in the gastric tubules, is a potent factor in the production of 
the symptoms directly referable to the stomach. It is the function of 
hydrochloric acid, normally present in the gastric secretions, to destroy 
the ferment-producing spores: hence when, owing to lack of free UC!, 
the latter are not destroyed, deleterious products of fermentation are 
the re~mlt, these in turn aggravating and prolonging the course of the 
affection. Hecent i11"estigations go to show that deficient motor power 
is more important tLan a. deficiency in the secretions in bringing about 
the clinical phenomena of the disease. The presence of an inordinate 
amount of mucus which is alkaline in reaction neutralizes in part the 
IlCI: it may also more or less completely Co\·er the ingesta, thus pre
venting the gastric secretions from reaching them, and lengthening, at 
the sa.mc time, the period of digestion . 

Among the earlier symptoms directly attributable to the gastric 
lesions arc anorexia (though at times the appet ite may be moderately 
gootl or C\'en keen); fulncss and distress; burning sensations and du ll 
pain in the epigastric region; eructations of gas, which may be either 
offensi \'e or odorless, during and immediately after meals; regurgitation 
of flu.id, either acid (heartburn), due to the presence of organic or hydro
chlol'lc acid, or a bitter form of peptones. 'rhesc symptoms are usually 
increased in intcnsit_v after meals. The tongue frequently appears broad 
and flabby, and almost constantly the edges and tip arc somewhat r~d
dened, "hilst the papill::e a.re enlarged. Occasionally it is small, with 
enlarged an<l red papillre, or it may look healthy. A bad or, at times, 
a persistently bitter, taste in the mouth and great thirst ma_v be com
plained of. 'J1hcre is often a profuse secretion of saliva. but the mouth 
may be dr_v. Nausea is common, and is most marked in the morning 
hours; it is frequent before or after meals, and often \·omiting oc
curs, either immediately after meals or a couple of hours later. ~,?e 
vomitus will vary somewhat with the time of th<' occurrence of eme~1s. 
Usually it consists of food in the first stages of digestion, mixed with 
large quant ities of mt1cus. In alcoholic cata rrh rnoming vomiting occurs 
quite commonly, and consists of a watery fluid composed of saliva. and 
mucus. 'L1his class of sufferers from chronic gast ri tis not infrequently 
exhibits well-marked evidences of salivation. I hrwe repeatedly fo~nd 
tLo material YOmitecl in chronic I'l'astric catarrh to be a.cid in reaction, 
unless, as occasionally Lappens, the rnmiting takes place several hours 
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:~~~l~t;a~it~h;"~::i:~s i~s s~:tet~~cess:iae\~tl{o a~;:1~:::s~:~c:e~f~r;~C1 , 1~~~ 
partly and sometimes largely to acid salts or the weaker aci<ls (lactic, 
butyric) resulting from the abnormal processes of fermentation prc
vio~1sly mentioned. 

Jiicroscopic examination sometimes reveals the prcscuce of sarcinre 
ventriculi, yeast fungi, and numerous bacterial organisms. 1,he relations 
of these low forms of life to the pathologic processes going on in the 
stoma.ch are not well understoo<l 1 except in the case of the yeast fungus, 
which is concerned with the process of fermentation. The 8-arcinm 
vcntriculi may, however, exercise n. causative influence, since certai n 
cases yield readily to the antiseptic method of treatment. 

An examination of the contents of the stomach for purposes of diag
nosis according to the methods laid down in the preliminary section 
{t•ide p. 733) should not be neglected. In simple chronic gastric catanh 
the hydrochloric acid is found to be diminished, and sometimes, though 
not as a rulC', lactic, butyric, and acetic acids are present. In aggra
rnted forms this result may be modified by the_ presence of the organic 
acid!; and by a great relative diminution in HCI. ln many cases of 
chronic catarrhal gastritis there is an abundance of mucus, and an 
excess of hydrochloric acid may be met with in proliferative gastritis. 
On the other hand, in atrophic gastritis there is little or no mucus in 
the gastric contents, while there is in established cases an absence 

f1;t~1~\.::<!.:~1~eW:s ~if:)t~~~n~~~m;:8~·rit1~,~~1 ~v~1i~t stb~dir:~~f1~g asl~o~~~~: 
contains only a small quantity of slimy fluid, while after the test-break
fast the I1C1 is diminished in quantity, and lactic acids and the fatty 
acids are usually present. (b) 111ueous gm~tritis, in which class the 

~~~~:.~ii;s b;l '~~~s 1 :;~g~1 ~~~~11!l~f c~~~~t~o;r~:;~~.tinf c) i s.~~~o~;~~Y~ s tl~i~! 
the fasting stomach is always empty, while after the test-breakfast IICI, 
pepsin, and the curdling ferments are wholly wanting. 

The ab~orbent and motile powers of the stomach are both more or 
less diminished, and are determined by the potassium iodid and salol 
tests respectively. 

Physical Signs.-Sometimes there may be obsened an undue disten
tion of the stomach, the prominence being more marked toward the left. 
On making firm pressure over the epigastric region tenderness is often 
elicited. This is not present in the early stages, nor constantly later in 
well-marked cases, since the degree of inflammatory action is subject to 
great oscillation. When tenderness is found over a. considerable portion 
of the epigastrium in the absence of a new growth, it is of g reat diag
nostic value. It is to be recollected, however, that resistance may be felt 
'~·hrn the stomach is thickcneU in chronic interstitial gastritis. Dilata.
trnn of the organ ma.y be indicated by splashing sounds, and the latter 
may be elicited in the absence of gastrectasis at a time when the stomach 
should contain no food. 

On percussion there arc discoverable alterations in the size of the 
organ. 

Among the general or indirect symptoms manifested the nervous phe
nomena are of first importance. So prominent are they in the clinical 
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picture ofttimes as to lead the incautious physician to the conclusion that 
bis patient is suffering from some primary disease of the brain or ncr\'C!'. 
'!he nervous derangements have been attributed solely to morbid sympa
thetic disturbances; it is quite probable, however, that we should ascribe 
a sh:ue of the morbid influence to the absorption of toxic materials from 
the stomach and intestines. Headache is frequently complained of; it is 
generally frontal, though also occipital, and tends to appear before rucnls. 
'l1he so-ca.lied sick headache more rarely occurs. Indisposition to mental 
or physical exertion, vertigo, depression of spirits, and well-marked hypo
chondriasis are common concomitants. Patients complain of wakeful. 
ncss and <listurbe<l dreams, though drowsy after mca.l·time. There is a 
sympath~tic disturba.nce of the cardiac rhythm, <rncl sometimes <lyspnca 1 

ow ing to the same cause. The urine is often highly colored, scanty, nnd 
deposits an abundant uratic sediment; occasionally, however, it is of low 
specific gravity, rather copious in amount and pale in color, owing to the 
influence of phosphates. 'fhis condition is found in cases in which the 
nervous element is notably prominent. 

Complications.-The intestines often become involved, and usually 
by direct extension. Implication of the duodenum may leaJ. to jaundice 
an1l to obstinate constipation, though only moderate constipation is the 
rule in catarrh of the stomach. When the process extends to the large 
intestines diarrhea develops. Alternating constipation and diarrhciL are 
often observed. 'fhe nutritive system is, in confirmed cases, seriouoly 
implicated, as shown by the anemia (of the pernicious type in some ca!'ies), 
emaciation, and general debility present. I t is particularly in examples 
of combined intestinal and gastric catarrh that we observe the most 
notable impairment of the general health, and the reason of this will 
be clear when it is recollected that under these circumstances all the 
<ligestive flui<ls are lessened in amount. The gases generated in the 
stomach often find the ir way into the intestinal canal , giving rise to tym· 
panitic distention, and sometimes to colicky pain. In not a. few instances 
the gastric catarrlt extends upwar<l to the oral cavity. Under such 
circumstances the tongue is large and heavily coated, with impressions of 
the teeth upon its edges. Since the mucous membranes are unhealthy, 
there is produced an abnormal condition of the secretions that renders 
the breath foul and causes thirst. Certain skin.eruptions, as eczema, 
lichen, and urticaria, are common concomitants of this disease. By 
some authors these disor<lers of the skin are supposed to be caused by 
the catarrh of the stomach . I have frequently observed, however, that 
when present their improvement has been followed by an aggravati~n of 
the gastric symptoms. an<l vice versa. A sequel of the disease is dil:na· 
tion of the stomach, but T believe this to be less frequent than was for· 
merly. suppo~cd. Th~ course of chronic gastric catarrh is long, ~he average 
duration bemg cons1drrably more than one year. Its duration may ~e 
much abridged by early recognition and proper trcatmenl of the conlit· 
tion. The symptoms at first intermit and arc mild, but la,tcr are persistent. 

Diagnosis.-A positive diagnosis may be based on a. clear etiology: 
the presence of persistent symptoms awl signs of chronic disturbance of 
digestion, upon defective motor power, a diminished amount of HCl,_an 
abundance of mucus in the gastric contents, and deficient ab:'Ol'JJUve 
power. 'The points of difference between the more serious affections of 
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the stomach (carcinoma, ulcer, and dilatation) an<l chronic gastric catarrh 
will be detailed '\hen the former diseases are considered. As I ha,·e said, 
Ewald makes three leading forms of the complaint, based on the results 
obtained from an analysis of the contents of the stomach, but I hare 
found his classification not satisfactory in pra.ctice. 

Prognosis .-Chronic catarrh of the stomach rntty be said not to 
manifest an innate lethal tendency. It, however, predisposes to, as well 
as aggravates, the symptoms of existing forms of acute and serious forms 
of chronic diseases, especially organic affections of the stomach. The 
prognosis depends considerably upo1:1 . the stage in which the disease is 
when first met with, since the cont11t1on is amenable to treatment only 
when not too far arlrnnced. 'fhe prognosis is rendered somewhat more 
grave by the presence of certain complications previously mentioned . I 
ha,·e seen one case that proved fatal in consequence of stricture of the 
pylorus. 

Treatment.-It must ne\•er be forgotten as far as possible to search 
for and remo,•e the causal affections in C\'ery case. When associated with 
grave forms of cardiac, hepatic, or renal disease these must receive care
ful attention primarily. 

'l'he masticating apparatus must be looked after by the physician. who 
must also instruct his patient in the art of eating slowly, so that insaliva
tion of the food ia thoroughly effected. Too often the quantity of ali
ments consumed is beyond the needs of the bodily functions, and the 
method of preparing the same faulty-defects to be early corrected. Such 
patients should eat oftener than in health. taking four or five meals in the 
twenty-four hours. 'fhe physician must with untiring diligence attend to 
every dietetic, sanitary, and therapeutic detail. The major portion of the 
treatment has relation to-

(1) '1.'lte .Diet.-In the matter of arranging the dietar.v in separate 
cases the general condition and pecul iarities of the individual must be 
taken into account. The wise physican will he guided to some extent by 
the dictates of bis palie11t's experience, and will not fail to avail himself 
of any information obtainable upon this head. In severe cases an cxclu
sfre milk diet for a period of two to four weeks often gi\'es the best re
sults. The daily amount requisite to meet the demands of the vital functions 
is 4 to 8 pints. Of this, 5 to 8 ounces arc to be taken slowly every two 

~~;~~~~~ftc~!~gat~· 3 ~ul~ec;~;ou~neg g:~~~~I;: ?:~~:::~·~l.muf ~f~~f1i 0~1f 
salt or from t to 1 ounce of lime-water may be added to each feeding, or 
the milk may be diluted with Vichy. 'l'he milk should not be taken iced, 
but warmed or at the temperature of the room. Boiled milk is objection
able. 'l'he stools arc to be watched for curds. and when the digestive 
capacity is exceeded the amount of the nutrient should be lessened and 
other articles cautiousl.'f added. 

When whole milk cannot be digested on account of an actual loathing 
for it, skimmed or partly skimmed milk or buttermilk should be substi
tuted. If the latter cannot be utilized in proper a.mount, animal broths, 
together with some of tbe artificial foods (panopeptone, liquid pcptonoids), 
may be added. As toler:rnce for a. liberal amount of milk becomes estab
lished the appetite is no longer satisfied, and then I begin to add the 
light solids in a gradual manner; for example, white meat of chicken or 



758 D!SE.JSES OF THE DIGESTil'E SYSTEM 

game (except tame ducks and turkey), stale or twice-bakc1l bread, milk 
or dry-toast or zwciback, soft-boiled eggs, oysters, fish, and, l:ttcr, Ham
burg steaks, stewed sweetbread, and the like. For 1lessert, junket or cus
tards, sweetened with saccharin, are well borne as a. rule. Rubscqucntly, 
farinaceous articles, if thoroughly cooked (except oatmeal), and certain 
plain vegetables, may be allowed, but their effects must be minutely ob
served. rl11te former are to be eschewed in cases in which acid-fermenta
tion or flatulency is a prominent feature. Among the l:itter, rice, spin
ach, lettuce, and macaroni (stewed in milk) arc to be selected. Peas and 
beans, if green and succulent, may be tried, but if ripe are to be dis
c:trclccl. The only form of fat permissible is good butter. Stewed fruits 
are often well borne and tend to overcome constipation . In cases in which 
the latter symptom obtains Graham bread and green soft vegetables arc 
a !so indicated and often are readily digested. 

In light cases and in those of moderate severity, particularly if the 
C<Lnse of the complaint is removable, the dietary need not be rigid at the 
start. Inclecd1 to minimize the saccharine articles and starches and to 
avoid the coarser vegetables, hot bread, pastrirs1 and the like, is all that 
is required. In the case of confirmed dyspeptics the following articles 
are to be scrupulously avoided: very fat meats, fat fish.foods, condiments, 
certain fruits (strawberries, bananas), hot bread, saccharine articles of 
diet and farinacca, potatoes, particularly sweet potatoes, and other coarser 
vegetables. 

Of drinlrs, the best during meal-time is simple hot water, to which a 
little milk may be rulded, or a. single coffee·cup of weak tea. Occasion· 
ally cocoa. is al1owablc, but ordinary chocolate, coffee, an<l strong tea. are 
harmful. 'l'oo much liquid shoul<l not be taken during a meal, since it 
dilutes the gastric secretion to a deleterious extent, and cold drinks are 
to be intcrdicte~ during the same period. I have never observe<! any 
unfavorable effects from the moderate use of ice-water between meals. 
Alcohol, and particularly concentrated spirituous liquors, exert an irri· 
tating effect, and hence in cases of chronic eatarrbaJ gastritis should be 
absolutely forbidden . 

(2) H.1,1gienic measures are of signal value in this disease. Of these 
the most important are forms of fresh-air exercise, as bicycling, walking, 
boating, and horseba.ck·riding. Suitable indoor apparatus for physic~! 
exercise is now easily obtainable at little cost, and therefore open·air 
exercise may be supplemented by the latter. Physical exercise must be 
carefully supervised, so as to avoid the deleterious effects of over·exertion. 
I am convinced of the superior adrnntagr of travel, including a s~a
voyage, and an appropriate change of air-for example, to the seaside 
or mountains-particularly for the large c:lass of self-centered and lo~r· 
spirited <lyspcptic patients. rl. col<l sponge-bath. followed by bri•k fne
tion of the skin, is to be advised. An abdominal bandage, made of wool
len or silk ma.tcrial and constantly worn, tends to increase the patient's 
comfort. 

(3) JIIedicinal Treatment.-Saline laxatives, as Rochelle salt• or 
Carlsbad salts, taken fasting in hot water, are a<lvantageous, since they 
serve to regulate thr bowels, to deplete the engorged gastro-intcstinal 
vessels, as well as to rinse the stomach. Hunyadi Janos or Carl.5b~!l 
mineral waters may be substituted. r11heir efficacy is much enhanced m 
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cases in which gastro-duo<lenal catarrh is associ:\.tcd with portal congestion, 
when the alkaline carbonates are administered simultaneously. Further 
than this, li ttle is needed in the majority of instances. 'fhe use in
ternally of antiseptics, combined with alteratives and mil<l astringents, 
is often beneficial. I can speak most positively in favor of the fol
lowing pill: 

I).. Argenti nilratis, 
Ext. hyoscyami, 

M. et ft. pi!. No. xvj. 

gr. iv (0.259); 
gr. viij (0.518). 

Sig. One about one hour before each meal, the stomach being 
first prcp:Lrecl by rinsing with a 2 per cent. solution of 
bora.x in water. 

The si lver nitra.te is to be continued for a period of five to eight weeks, 
with interruptions of several days at the end of three weeks. 

In thefermentative form of chronic gastr ic catarrh the hyperaeidity is, 
in reality, often dependent upon the lack of free 11 Cl ; hence this agent 
should be supplied. It is best administered immediately afte r meals, the 
dose being not less than 10 minims (0.666), well diluted, and this may be 
repeated in the course of ten or fifteen minutes in obstinate cases; it may 
be combined adnntageously with pepsin (gr. v-x-0.324--0.648) or pan
creatin (gr. x-0.648). Pancreatin is better associated with sodium bi
carbonate in the form of a tablet containing each g r. ij (0.129). Of 
these two or three may be administered fifteen to thirty minutes after 
meal-time. Care is to be taken to use only the best articles of pepsin 
and pancreatin. When hyperacidity exists, diastase and ptya.lin may be 
exhibited, but I have failed to obtain encouraging results from their 
employ. '11bis class of cases represents an aggravated or advanced form 
of the disease (atrophic stage), and demands prolonged apd varied treat-

;,et~\he ~:o~:c~0(L~;a~~), ~~gde::1~e ~:~.~~~~1~:.l~s i~~·:l\\ cf~n~~~1~0t8i1~~?ta.~1~~~ 
he present. 'l'he stoma.ch may also be cleansed and prepared for the re
ception of the next meal in a very agreeable manner by ha ving the 
patient sip a 2 per cent. solution of borax in warm water or a 2 per cent. 
solution of sodium chlorid half an hour before meals; indeed , the con
tinued use of simple hot water for the same purpose has, in my hands, 
often giYen excellent results. With it must, of course, be combined the 
saline laxatives and the restricted diet. Not less than 1 pint of water, 
hot as it can be taken by the patient. should be sipped at each sitting. 

To assist the nppetites of these patients and to stimulate the secretory 
function a. few drops (not more than 5) of the tincture of uux vomica may 
be given fifteen minutes before meals, with gr. ij-iij (0 .1 29-0.19~) of so
dium bicarbonate. These indications are also fulfilled by lavage once daily 
or bi-daily (if the patient be feeble). If byperacidity, due to the organic 
acids, persists rlcF:pite the measures already recommended, we may combine 
bismuth subnitrnte with magnesia and a few gra ins of charcoal, this bei11g 
a.dministered when the stomn.cb is empty. We ma.y also check fermenta
tion by the exhibition of salicylic acid (gr. v-0.324) thrice daily or cre
asote (gr. ~-0.0;324) thrice daily. Germain S~c has recently found stron
tium bromid (3>S to 3j; 2.0-4.0) to be of great value in cases in which 
gaseous fermentation with hyperacidity is combined with permanent ten-
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demess. Happy results often follow a. course at some spa. if the patient 
be under the charge of a competent physician during his sojourn. The 
robust or plethoric should go to C~rlsba<l 1 Ems, an<l I\.i~singen abroa1l, 
and to Sara.toga in this country, usmg more especially the Hawthorne 
water. The anemic should go to Franzenbacl or the spa. near Brus~cl~, 
an<l in this country to the iron springs at Be<lford, Pennsylvania. A 
course of the alkaline mineral waters may be successfully taken at home 
in many instances, though pa.tients are much more apt to obey the phy
sician's injunctions as to diet, exercise, and the like when at a spa than 
when a,t home. These waters do not simply act as purgatives, hut also 
as antacids. It has been experimentally shown that sodium chlori<l, so
dium carbonate, as well as carbon dioxid, promote the secretion of the 
gastric juice. In the more chronic cases belonging to this class or those 
that have resisted other forms of treatment intestinal complications arc 
usuallv found. Here the alkaline waters are to be alternated with calomcl 
in sm~ll <loses, prescribed thus: 

:fl.. Ilydrarg. chlor idi mitis, 
Sodii bicarb., 
Sacchari Jactis, 

M. et ft. chart. No. xij . 

g~. ij (0.129); 
3J (4.0): 
3SS (2.0). 

Sig. One, dry on the tongue, four times daily. 

I have been in the habit of continuing the use of these powders for 
several days to one week, then returning to the alkaline waters for two 
weeks, an<l so on. 

In the mucous variety of gastric catarrh additional indications for 
treatment are presented. The chief aim should be to limit, as far as 
possible, the production of mucus and to cleanse thoroughly the stomach 
prior to each meal, thus preparing the organ for the reception and better 
digestion of food . Here, agiLin, at least one pint of hot water1 contain
ing the substances before mentioned, should be s ipped half an hour before 
·each meal. 'l1his mode of cleansing the stomach is usually succPssful; if 
unsuccessful , however, it shoul<l be supplemented by la.vage once daily, 
using the same solutions as above indicated, though in larger quantities. 
The siphon is also highly useful in cases of this sort in which stricture of 
the pylorus is suspected and when the food ii;; retained in the stomach 
much longer than the normal period of digestion. 'fhis frequently 
happens, for the reason that the mucous covering which the food receires 
not only prevents it from being acted upon by the gastric juice, but n_l~o 
renders absorption tardy. The therapy of this form of chronic gastnt1s 
requires, in addition to what has before been given, the more potent 
astringents for the purpose of arresting hypcrsecretion of mucus. The 
best wa.y to use these agents is topically. The stomach may be washed 
out (at bed-time or early in the moming) with a 2 per cent. solu tion of 
alum or a 1 per cent. solu tion of tannic acid; antiseptic solutions are 
employed in l ike manner, a 2 per cent. solution of salicylic acid being 
especially efllcacious. If lavage cannot be prnctised, such astringent~ as 
catechu, ceri um oxalatc1 and silver nitrate, with small doses of opmm 
(vide supra), should be tried. For use internally one of the very best 
remedies is atropin sulphate. 

Certain ."fymptoms belonging to all varieties of the affection may demand 
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relief. These must be met in accordance with general principles. Yom
iting, which is at times a. clis_tressing symptom, is best allayed by small 
doses of rcsorcin or creasote ID combination with cerium oxalate. 

As soon as the morbid irritability of the stomach has been reduced 
mild forms of bitter tonics, with a. viCw to imparting vigor to the digestive 
organs, nHtJ be ca utiously employed. 'fheir too early use is very apt to 
aggravate existing s_ymptoms, or even to reproduce such as have already 
disappeared. I ron 1s often indicated during convalescence. 

GASTRIC ULCER. 
(Simple or Round Ulcer of the Stomach.) 

Definition.-An ulcer presenting sharp borders, with a tendency to 
extend in depth, generally without collaternl inflammation, giving rise, 
usually, to one or more characteristic symptoms, as pain, vomiting, and 
hematemesis. Harely it is entirely latent. 

P athology.-The gross anatomic characteristics and peculiarities 
may be briefly considered seriatim. (a) In shape it is usually round or 
ornl. It rarely happens that there are several ulcers, and these may 
form larger ones having irregular borders. They are at first superficial, 
though their floor (when seen at autopsy) is below the mucous membrane, 
owing to a tendency to extend in depth. fJ'his characteristic has given 
rise to the term ''perforating ulcer." Thus, the ulcer has for its base, . 
very frequeutly, the muscular or serous coats, but sometimes, and not 
rarely, the ulcerative process extends through the walls of the stomach, 
in which case adhesions form between the stomach and the adjacent vis
cera, one or other of the latter organs occupying the base of the ulcer. 
Almollt always the walls slope inward, giving rise to the characteri~tic 
funnel-shape. The edges may, however, be sharp and abrupt. '!'he floor 
of the ulcer is quite generally clean, and rarely ma.y present a. hemor
rhagic aspect. A recent ulcer presents clea.n-cut edges, that a.re not the 
seat of collateral inflammatory edema, though an olrl ulcer often presents 
somewhat thickened margins. (b) In size it is quite variable. 1'he 
majority of the ulcers are not larger than a dime; others may measure 
as much as IO cm. (-! inches) in their greatest diameter. The edges are 
almost inrnriably formed from the coalescence of two or more smaller 
ones. (c) The position is most frequently near the pylorus on the poste
rior wall, and particularly in the \'icinity of the lesser cul'\'ature.1 For
tunately, they occupy the anterior surface but rarely, this being a danger
ous situa.tion, as will presently be explained. 

'!'he ulcer often heals by cicatrization. 'The resulting scar is pale and 
stellatc, and there i~ puckering of the surrounding mucous membrane. 
If the ulcer has not extended deeper than the mucous rnem brane, granu
lation-tissue develops from the edges an1l base; this t issue slowly con-

~;,;·i~r,~;ii¥i~~:~~~1,):~~,~~~~~,;;:~~;;,;:r~::i:~!i~~s,1~::;T~i:~~\':.r£:·:~;1,;:~~1':r'f\:~ 
Ualed justout:;ide the ring in lhe fin;l portion of the gul (Osler, page 369). 
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tracts, uniting the margins and leaving a. comparatively smooth !:'Car. 
Ou the other hand, if the ulcer be large and involve the muscular and 
serous coats, stricture of the pylorus, followed by dilatation, may re
sult. The stomach may present an hour-glass shape, due to the con
traction of a girdle ulcer in the central part of the organ . Nearly all 
gastric ulcers would perforate the coats were it not for the development 
of a local peritonitis which establishes adhesions between the correspond
ing portion of the stomach and adjacent structures. 'l111e ulcers being 
usually situated on the posterior wall, the surface of the pancreas forms 
the point of attachment most frequently, though the stomach may also 
become adherent to the left lobe of the liver, the spleen, omentum, 
diaphragm, or the transverse colon. ~l1he organs with which the stom
ach becomes agglutinated may be penetrated by the ulcerative process, 
resulting in suppurative inflammation; or fistulous connections of the 
stomach with the transverse colon, the pleura, the pericardium, lungs, gall
bladder, and the duodenum may thus be established. Of these, gastl"O
colic fistulm are the most common. Osler states that there are two instances 
on record in which the ulcer perforated the left ventricle. Penetration 
of the ulcer through the posterior gastric wall opens the lesser perito
neal cavity, in which case the base remains limited, producing a condi
tion known as subphrenic pyo-pneumothorax. When the anterior surface 
of the stomach, which has no anatomic relations with other organs favor
able for the establishment of protective adhesions, is perforated, general 
infectious peritonitis rapidly supervenes if a fatal end be not reached im
mediately. Intense hyperemia or the erosion of small vessels gives rise 
to small or moderate hemorrhages. If the ulcer penetrate one of the 
larger vessels, as happens not rarely, then profuse and even fatal hema
temesis is the result. ~l1b i s accident is doubtless frequently prevented 
by the development of a" protective thrombosis." In several instances 
small aneurysms have been found at the bases of the ulcers (Douglas1 

Powell , Welch). 
E tiology.-Since gastric ulcer was first accurately described by Cru

vcilhicr many and widely various theories a.s to its mode of origin have 
been promulgated. Whi lst there is to-cby no universally accepted view 
of its pathogenesis, yet there arc two points that may be regarded as 
definitely settled: (a) th.t the ulcer is due to a self-digestion of a cir
cumscribed portion of the stomach; (b) that the alkalinity of the part 
digested has been previously reduced . Among the conditions lessening 
the supply of alkaline arterial bloo<l, which, as is well known, prevents 
the stomach from being digested in health, the chief are embolism and 
thrombosis of the nutrient artery of the part, the infarct thus produced 
being annihilate1l by the gastric secretions (Virchow). ~rhis view receives 
confirmation from the fact that many instances of gastric ulcer have been 
observed in connection with disease of the cardio-vascular system. Op
posed to this view are the experiments by P:tnum and Cohnheirn! which 
show that ulcers produced artificially by occluding the arterioles with e~
boli tend to heal rapidly. Without stopping to <let"il all the other theories 
thttt have been propounded to explain their mode of development, I will 
mention only a. few adclition::il, and probably predisposing, ca.uses .. ?I?st 
influential among them sta.nds, doubtless, hyperacidity of the gastric Juice 
-a condition almost universally present in this disease; although the 
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ulcers may not result primarily from the presence of an excess of acid, it 
is quite probable that f'urlhcr extension of the ulcerative process may be 
due to this factor. Peter assumes the cause of simple ulcer to be gas
tritis, and it cannot be gainsaid that the former is often met with in con
nection with the latter disease. On the other hand, Stockton holds the 
disease to be a. neurosis. It is well known that the affection is often sec
ondary in chlorosis, anemia, and oftener still in amenorrhea. i 1he foct 
that in all the different forms of anemia there is a diminished alkalinity 
of the blood is of great interest in this connection. Obviously, then, 
ulcer of the stomach occurs more frequently in females than in males. 
It is most common between seventeen and thirty-fl ve years; it is rare in 
young children, though Gorgart sa.w an instance in a child thirty hours 
after birth, and less rare in those past middle life. It is more frellucnt in 
the poor than in the rich : occupation has also a noticeable influence, and 
I ha\'e personally seen a number of instances in wea\'ers. It is also prone 
to attack servants, cooks, and needlewomen among females, and shoe
makers an<l tailors among rr:ales . . Injuries of the immediate vicinity of 
the epigastrium have been often followed by gastric ulcer, but these have, 
as a rule, healed rapidly, and are not to be classed as "peptic" ulcers. 

Clinical History.-In typical cases of gastric ulcer the clinical 
symptoms are almost posittHly diagnostic. The earliest symptoms point, 
very frequently, to chronic or subacute gastric catarrh, these being fol
lowed, soon or 1nte, by those that are characteristic, as paiu, vomiting, 
and liematemesis. Of these, pain is most constantly present, and pre
sents certain peculiarities tha.t demand rather elabornte mention. It is 
commonly du11, at times burning, and is associated usually with great 
oppression. These symptoms are doubtless often due to coexisting 
catarrhal gastritis. 'l11ie character of pain that is most diagnostic is 
an intense gnawing, burning, or boring in the epigastrium, more or 
less periodic a.nd strictly local ized in a circumscribed area. These par
oxysms usually come on almost immediately after eating, occasionally one 
or two hours later, and disappear quite promptly when the stomach is 
emptied either by vomiting or by its contents passing into the duodenum. 
From the time of its occurrence, the quality, an<l strict localization of 
rhe pain, it may safely be assumed that it is due to direct irritation, set 
up by the food, of the sensory fibers occupying the base or the ulcer. In 
atlilition 1 there a.re paroxysrus of diffuse pain (gastralgia) that are often 
strictly intermittent, though not necessarily excited by the partaking of 
~oocl. This pain is due to a sympathetic nervous disturbance or reflected 
irritation. Finally, sharp, intense, lancinating pains, that arc caused 
by local or general peritonitis, may appear suddenly, ceasing only with 
the death of the patient. We often meet with the four kinds of pain 
~hove described in a single case, though they vary in relative intensity 
m different cases. The pain in round gastric ulcer is greatly modified 
by numerous conditions, all of which are largely un<lcr human control. 
The effect of taking food has been already referred to, though it shoul<l 
he. added that, obviously, uncligestible, imperfectly masticated, highly
~p1ced food, 8wcet and hot substances, cause the paroxysms to be more 
mtcnsc than less irritating articles of diet. Rest diminishes the Sc\·erity 
of the pain in that it JH"C\'ents traction on the ulcer. Certain poRfures 
may aggr;wa.te it, and, though not a trustworthy guide, we may often tie-
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termine the situation of the ulcer bv the effect of po:-sture after takin·-, 
solid food. The severity of the pain ·is often increased by bodily fatigu~ 
or even moderate exercise, and, to a greater degree, by special emotional 
influences. '!'he situation of the pain when strictly localized is of the 
utmost importance in diagnosis. I have found it inrnriably from one 
to two inches below the ensiform cartilage, though it has been obscn·cd 
in the umbilical and hypochondriac regions. It is absent in one-half of 
all cases. 

Vomiting, next to pa,in, is the most frequent symptom, but unless the 
vomitus contains blood, which is present in less tha.n 50 per cent. of all 
the cases, it has little diagnostic value. Nausea and eructations of acid 
or foocl often precede or <tccompany the emcsis. Vomiting usually occurs 
a.bout two hours after ea.ting, and is often coincident with the height of 
the paroxysm of pain, which the vomiting relieves as a. rule. 1l1he l'0/11-

itus, as first shown by Riegel, usually contains an increased proportion 
of UCL 

Jiematemesis is a symptom of unequalled clinical significance. On it 
a.lone frequently rests a. positive diagnosis. When the hemorrhage is C?11-
sidcra.ble, pure blood, more or less clotted, may be ejected, this bemg 
highly characteristic of gastric ulcer. Frequently, however, the blood 
oozes gradually into the stoma.ch and mingles with the gastric juice, and 
in consequence the oxyhemoglobin of the blood is converted into bematin. 
the vomitus presenting the a.ppearance of coffee-grounds. On microsropir 
examination under these circumstances only la.rger or smaller pigment
masscs c:_Lll be seen, and no blood-corpuscles. 1 Vomiting of blood may 
recur at mtervals of a few hours or on each successive dt~y. 'J.1hc amount 
also varies within the widest limits according to the size of the vessel 
eroded. Some of the effused blood passes through the pylorus, escaping 
with the feces and giving to the latter a. tarry, black appearance. A 
few cases ha.ve been reported in which all the blood was evacuated with 
the stools except tha.t which was absorbed from the alimentary tract. 
Either as the result of' a single copious hemorrhage or of repeated smaller 
hemorrhages a pronounced anemia is produced, the objective signs and 
the cerebral and cardiac manifestations of the latter disease at once be
coming evident. As a rule, however, the evidences of anemia are onl.v 
moderately well marked, and to assume that the anemia is due solely to 
the hemo1:rhages would probably be an error. A slight rise of temper
ature is often observed under these circumstances; this is to be regarded 
as the so-called anemic fever. Beneficial effects often follow hcmatemesis. 
'l'he pain and the most· unpleasant local symptoms have been frequently 
observed to disappear after its cessation-a. circumstance that, as Striim
pell observes, may be owing in part to the extreme caution of the patient 
thereafter. Not infrequently convalescence sets in almost immediately. 

Physical signs are few and slight. On palpation tenderness is found, 
though not in a.11 cases. 1J.1he spot of localized agonizing r:dn bcf?re 
alluded to is _often excessi\•ely tender on pressure-a. valuabl~ sign .. 1he 
true ga~trnlg1c attacks, so ~ornmon in gastric ulcer, are ~t t1m_cs rel1eTverl 
by rna.kmg firm pressure with the broad hand over the ep1gastrmm. :Near 
the pyloric encl of the stomach palpable tumors may be felt, clue lo the 

1 The blood, howe''er, can be identified by chemical tests and tlie spectro~copic appear· 
anceof thehematin. 
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thickened floor of the ulcer. When these in<lurate<l masses become ad
herent to adjacent organs-the pancreas, for example-epigastric tumors 
of considerable size may be felt, suggesting the presence of carcinoma. 
Gem•ral S!Jmptoms often do not appear until late in the disease, the 
patient continuing to look as well as usual. Anemia is usually noted 
first, to be followed by debility and emaciation; the degree of the general 
disturbances is in direct proportion to the severity and duration of the 
causes producing them-namely, the coexisting catarrh, hemorrhages, 
pain, and vomiting. In some instances the cachexia is pronounced, and 
the face, on account of the prolonged suffering, assumes a drawn, hag
gard appearance. 

Other Clinica1Forms.- '1'hesc have been subdivi<lcd into numerous 
types, some of which merge iuto one another and cannot be separated 
clinically. 'l'hc following atypical forms should be rlistinguished : (a) 
Latent ulcers, whose existence is not suspecterl during life. but which are 
re,•ealed, should they come to autopsy, as open ulcers or cicatrices. (b) 
An explosive form, in which the ulcer may or may not give rise to gastric 
disturbances prior to the occurrence of perforati,·e peritonitis. (c) A re
current form, described by Welch thus : "In this the symptoms of gastric 
ulcer disappear, and then follow intervals, often of consic1erable duration, 
in which there is apparent cure, but the symptoms return, especially 
after some indiscretion in the mo<le of living. This intermittent course 
may continue for many years. In these cases it is probable either tha.t 
fresh ulcers form or that the cicatrix of an old ulcer becomes ulcer
aterl." 

Perforation of the ulcer is a serious event, and one that aJmost always 
quickly proves fatal, occurring as a complication in any of the types be
fore described. ~I.1his accident may, however, though exceptionally, be 
followed by recovery. In these instances the peritonitis remains lim
ited, either on account of rapidly formed adhesions or on account of 
the ulcer opening into the lesser peritoneal cavity. 'l'he symptoms of 
this complication will be given in the proper place. 

Gen era l Course.-This presents wide variations in different cases. 
It may be, though seldom, limited to a. few hours, as in the explosive 
form. Innately, the disease is an exceedingly chronic one, often lasting 
sc,·eral, and sometimes ten or fifteen, years. Its duration in curable 
cases may be lessened by proper treatment. Recovery may be incom
plete, an<l the scar re:rnJting from the healing process ma.y give rise to 
true attacks of gastralgia. Again, if the cicatrices be situated at the 
pyloric orifice, dilatation will almost invariably develop. 

Diagnosis.-The typical cases in which the characteristic symp
toms above mentioned are conspicuous arc easy of cliagnosi~. Hemor
rhages occurring with gastralgic attacks are almost pathognomonic. A 
considerable proportion, however, offer great <lifficultie8. Without the 
presence of hematcmcsis, for example, a positive diagnosis should not be 
made, and yet this symptom does not appear in 50 per cent. of nll cases. 
In the absence of hemorrhage we may, however, infer the ahogether 
probable existence of ulcer if there be a history of the more important 
etiologic factors; if there be gastralgia1 hype;·acidity, local pain. and 
tenderness; and, particularly, if the latter symptoms be excited or 
greatly aggravate<l by the taking of food. 'l'he long course an<l liability 
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to remission, to be followed by exacerbations of the symptoms, an: 
strongly confirmatory . 

Differential Diagnosis.-This disease may be mistaken for ga:-.tralgia, 
c~rouic gastritis, the passage of gall -stones, cirrhosis of' the liver, and 
carcinoma of the stomach . The differentiation of the latter complaiut 
will be given later. (a) In certain cases of cirrhosis of the liver hema
tcmcsis is met with, but here there is absence of all the other character
istic symptoms of ulcer, and the presence of a group of symptoms.and 
physical signs pointing to disease of the liver. (b) Hepatic colic Simu
lates, though not closely, ulcer of the stomach. l'he sudden onset, the 
longer duration of the attack of pain, its sudden complete cessation, tUc 
presence of ja.undice and certain physical signs presented by the liver, 
suflice to distinguish this affection from gastric ulcer. (c) Chro11ic gas. 
tric catarrh with hematcmesis simulates ulcer of the stomach in manv 
particulars. The great diminution in the proport ionate amount of 
h,vdrochloric a.cid found in chronic gastric catarrb and the increased 
amount in gastric ulcer are facts that will help materially in discrimina· 
ting these two disettses. When they are associated with one another my 
observation teaches that there is an excess of HCI prc:scnt; hence a 
proportionately diminished amount of HCl proba.bly argues again~t the 
presence of ulcer. The Yomiting in ulcer is combined with SC\'Crc par· 
oxysms of pa.in; not so in chronic gastritis, and the vomit in the former 
contains larger quantities of blood than in the latter disease. (d) Doub~ 
less ulcer of the stoma.ch has often been mistaken for neurotic gastralgia, 
and the discrimination cannot always be accomplished to a certainty. 
'rheir chief differential points may be conveniently anangcd thus: 

GASTRIC ULCER. 

'!'he paroxysms or pain usually come on 
at a definite per iod arter eating. 

Eating rarely rclie\'CS pain. 
Tenderness on pressure over n. certain 

limited area. in the epi~astrium . 

p,~g~~:~1:E~~:~~;;·~:!~i::rl~\~~ 
In the intermls between the attacks gas· 

tricdisturbances, more or less severe, 
are presenti also tender point fre· 
quently. 

Jlematemesis pre~cnt in nearlyone·half 
of the cases. 

General hen.lthortcn much impaired, par· 
ticularlyln.teintheaffcction. 

J li:l~~~;os~!. ce~~~~·~o~~~~~ti~~~e:C~~~sii~: 
and diseases of thehC'artcommon. 

l\Iost frequent from firteen to thirty-five 
years of af(C. 

fi!~~~~'.:~:~;;f;~~~OH~:~::~ '~ff ;i~~\:!~;f i~ 
present. 

Impro\•ement rollows rest and regulation 
or diet. 

0ASTRAl.GIA . 

Paroxysms more frequent when the stom· 

E~r~gi ~1~~~sf: ~~~:~:0r~7i:rer meals. 
Tender spot absent. General hyperes-

Pr~hs~~i~e ~~l1~~~t8~l~v:~e~eh:~~~nt\;e pain. 

fn theintCl"l'l\ls behvcen attacks 00 gas
tric disturbances present, asa rule. 

Ilematemesisabsent. 

General health le11saffectcdthaninulcer. 

History or neura.!lthcnia, neural~ia 1 and 
hysteriac()mmon. 

Most frequent before orncarthemeoo-
pause (in the fomale). 

Signs or tumor always absent. 
Dilatation never present. . 
IIfg~1:~cif},~;raresent only in certam 

Regulation of d iet bas no effccL 
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The prognosis is ob,·iously uncertain. The average mortality is 
about 25 per cent. Such grave complications as free bleedings and peri
tonitis have been discussed sufficiently in the Clini cal History. Among 
thoracic complications, pneumonia, tuberculosis, and left-sided pcrfor
ath·e empyema are those most frequently encountered. 'l'hey all render 
recornry almost positi,•ely hopeless. 'l'he possibility that the resulting 
scar may cause persistent gastralgia, and the probability that a cicatrix 
surrounding the whole or an:· part of the pylorus mas cause obstruction 
at this orifice, followed by dilatation. must be kept in remembrance. 
Carcinoma. may <leYelop in the floor of an old ulcer in subjects who, on 
account of a predisposition, furnish a suitable soil. 

Treatment.-rl'he treatment of gastric ulcer embraces three lead
ing objects: (1) Of paramount importa~ce is absolute rest fo1' the stom
m·li. r11his is to be accomplished by maintaining the recumbent. posture 
in bed, on the one hand. and b_,- rectal feeding, wholly or partly, on the 
other. This mode of alimentation will be discussed presently. ])erfect 
rest constitutes the best-known safeguard ngainst tho~e serious accidents 
that intenene suddenly in the course of this affection. It also ensures 
more rapid cicatrization than any other single agent. The process of 
repair is Yery slow under the most farnrable circumstances; hence the 
patient should be informed at the outset that from four to six months, 
at least, must be spent in bed. (2) The car{ful regulation of the diet . 
It is not possible for the stomach, when the scat of ulcer, to digest the 
normal amount of nitrogenous food without being injuriously affected 
thereby. Those articles of diet should be employed that are digested 
and assimilated chieAy in the intestinal tract . But, though the patient 
is fed by tbe mouth, tbis should be supplemented by rectal feeding 
almost from the beginning. B,r pursuing this combined method and 
giving per rectum but a limited amount of albuminous food the vital 
forces can more effectuall:· be supported. }""ailure to cure cases of gas
tric ulcer is often due to the fact that but little nourishment is supplied 
to the system, the patient's general strength being allowed to become 
exhausted <1uite early. Frequently the stomach is so irritable n.s to 
render it exceed ingly difficult to introduce into it even a fractional part 
of the amount of food necessary to support life properly; and in all 
C3'<S that I have seen the amount of food that could be taken by the 
mouth was really inadequate, considering the dietetic requirements of 
the disease. Should nutrient enemata not be well borne, they may be 
discontinued until the unpleasant symptoms ham subsided, and then 
re.:sume<l immediately. By giving only a portion of the food in this 
manner rectal feeding may be continued for a long period without dis
agreeable intestinal symptoms. 'l'he following dietary ,dJI be found use
ful: At 7 A."· give 100 c.cm. (3i ij ) of L eube's beef-solution; at 11 A. M., 
200 c.cm. (3vj) of pancreatized milk-gruel; 1 at 3 P. M., 200 c.cm. (3vj) 
of pcptonizcd milk or skim med milk or buttermilk; and at 7 P. M., 200 
c.cm. (3vj) ofpancreatized milk-gruel; in addition, tLe following by rectal 
injc.ction: at 8 A. M., 6 ounces of pancreatized milk-gruel, with t ounce of 
bovmin a.nd 10 drops of tincture of opium, this to be repeated at 2 P. M. 
and 8 P. "'· If the nutrientenemata must be discontinued for a t im e, the 

quao'tJJ.1~f~~if.ruel is prepared with wheaten flour or arrowroot, mixed with un equal 
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regular diet must be increased proportionately. If, on the othrr band, 
the stomach rejects the above-mentioned food, then the fcctling must be, 
for a time, exclusively rccttll; this is quite practicable if the prnpt'r 
choi-cc be ma<le of nutrient preparations. In addition to the sub.-;tance.~ 
before mentioned we may employ from-! to 6 ounces (150-200 c.cm.) of 
Leube's beef-solution, or the same amount of dcfibrinntcd blood or pan
crcatized milk with brandy. DaCosta. reported recently a number of 
instances that were cured by a diet of ice-cream. It has been recom
mended to employ lavage when the stomach is exceedingly irritnblc, 
but the use of the stomach-tube is liable to damage the ulcer en.'n in 
the most carefu l bands. Th e good effects from washing out the l'ltom. 
ach for uncontro1lablc vomiting a.nd pain have, however, been frequently 
witnessed. It may often be satisfa.etorily a.ccomplishccl by the u!-le, in. 
ternally, of 1 pint (} liter) of warm water containing a few grains of 
sodium chlorid or bicarbonate, sipped slowly when the stomach is com. 
paratively empty. 

If at the expiration of two months the condition of the patient in. 
clicates that the repa.rativc process is far advanced, then well-boilc1l l'icc, 
stale bread. and potatoes may be allowed; and later eggs, oysters, fish, 
and sago, the patient not being allowed to assume ordinary solid diet for 
at least six months. (3) Tlie medicinal treatment, which is altogether 
subsidiary to the dietetic, has reference to two ends : (a) Promotion of 
the healing proC:ess. We cannot be certain that any remedial agents at 
our command ca.n accomplish this object, a.ncl yet it is our duty to 
attempt it. Of the eflicacy of alkaline remedies in this disease we are 
thoroughly convinced; in neutralizing the hyperacidity of the ga~trie 
secretions they fulfil an important indication, since the excess of HCI 
must have an unfavorable effect upon the ulcer. Of these, ::odium bi
carbonate (in full doses) or the alkaline purgative mineral waters, as 
Carlsba.d, Kissingen, llunya.di Janos, arr most useful. 'J'he Carl~· 
bacl salts are also highly beneficial. 'J'hey may be prepared artificially 
as follows: sodium sulph ate, 50 parts ; sodium bicarbonate, 6 part~; 
sodium ch lorid, 3 parts-of which a. teaspoonful may be taken in hot 
water, fasting, in the morning. The preparations of bismuth may be 
given in combi nlLtion with antiseptics, which latter are espccia\ly to 
be recommended. I?leiner's method of giv ing 10 gm. of bismuth 
in 200 gm. of warm water on an empty stoma.eh, and then allowing 
the patient to drink several swallows of water, and afterward placing 
him in the horizontal position with the hips elevated for a.bout an hour, 
has yielded gratifying results . About 200 gm. of bismuth administered 
in the above manner usually suffice to effect a cure (Srwelicff). Sil
ver nitrate has long enjoyed an enviable reputation in th.is disea~e. 
For the chronic gastric catarrh which is very generally a::::ociateJ with 
ulcer, silver nitrate, as before stated, is most efficient, and may be com· 
bined with small doses of opium or hyoscyamus. The pre,·ious ~cneral 
condition of the patient is frequently unfavorable to the successful h~al
ing of tbc ulcers, and to combat the anemia and chlorosis that are often 
present we ma.y employ iron and arsenic. The albuminate of ir?n has 
been warmly recommended, and small doses of Fowler's solution of 
arsenic arc generally well borne by the stomach; the former may al~o 
be given hypodcrmically. When organic carclitlC disease~ are concom-
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itants they should rccciYe careful attention, and the recognition and 
treatment ·of all associated diseases must not be overlooked if the phy
sician would obtain good results. 

(b) ~I.1he relief of urgent symptoms. The preceding measures re
lating to the. diet and . treat~ent, .and P3:rticularl~· small. doses of t.he 
extract of opium combined with :.1h·er U1tra.te, often rclicYe the pam. 
)lild counter-irritation is also of scnice, but warm poultices should not 
be employed if hcmatcmcsis be present in however slight a degree. 'J'hc 
a.pplica.tion of cold to the cpigastrium in the form of an ice-bag some
times alleviates the pain, though quite as often it foils to benefit. For 
the seYere gastra lgic attacks morphin administe red hypodcrmic:dly, at 
varying intervals, is demanded. Gerhardt prescribes three or four drops 
of liquor ferri ch loridi in a wiueglassful of water. 

l .-omiting, when not excessive. will be allayed by the use of the 
agents already mentioned, an<l bismuth, crcasote, silver nitrate, and 
opium are especially useful: chipped ice, with a small amount of brandy 
thrown over it, is al~o of rnlue. When obstinate the following remedies, 
in small doses, may be tried separately: cerium oxalate, potassium bromid, 
tincture of iodin, cocaiu. chloral, and hydrocyanic acid. 

For the lwmatemesis the application of a broad, flat ice-bag, together 
with the use of ergot hypodcrmically, will usually suffice. 

If the signs of peritonitis. due to perforation should develop, the 
measure:::. to be promptly instituted arc-opium to relieve the intense 
pain, saline purgati\•es in small <lo~cs and at short intervals until free 
pmgation results, and the flat ice-bag locally. It would be well at the 
earlie!:t moment to call a progressi,·e surgeon to the case. 

CARCINOMA OF THE STOMACH. 
Pathology.-Ncxt to the uterus, the stomach is the most favored 

seat of carcinoma.. In a. total of over 30,000 cases studied by Welch, 
21.4 per cent. were found to show involvement of this organ . With refer
ence to the parts of the organ most frequently attacked, Welch analyzed 
1300 cases with the following results: pyloric region, 791; lesser curva.· 
ture, 148; car<lia, 10.+; posterior wall, 68; greater curvature, 34; ante
rior wall, 30: fund us. 19. The forms of gastric carcinoma. noted are 
columnar epithelial (including colloid) and the glandular carcinoma.ta 
{embracing encephaloid and scirrhous). The epitheliomata. grow from 
the lining epithelium whib;t the encephaloid and scirrhous arc new 
growths from the glandular epithelium proper. The last two forms 
are therefore f.l.imilnr in structure, the differences poss.ibly being 1.lue to 
variations in their growth (rapid in the enccphaloicl and slow in the scir
rbous variety), a.ml to the consequent varying proportion between fibrous 
tissue and cells; the cnccpba.loid cancers arc thus soft, and readily break 
clown on their surface, forming large ulcers tha.t have a clean floor, while 
the scirrhous cancers are hard and firm . Columnar cpithcliomata arc 
frequent, and arc situated at the pyloric encl of the stomach, where the 
glands arc formed of a single layer of columnar cells on a basement mcm-

" 
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bmnc. '11hey arc often the seat of colloid degeneration. Squamous epi
theliom~t3: occur 01~ly a.t the cardiac end, at the esophageal opening. All 
the va.nct1cs mcnt10necl are prone to produce secondary new ~rowths in 
adjacent organs1 the sci rrhous, however, manifesting a less marked tend
ency to metastasis than the others. They occur either as circumscribeil 
tumors or as a diffuse infiltration, and in the immediate vicinity of the 
ga~tric carci noma there is a. marked thickening of the muscular coat and 
other t issue-clements . 

.Etiology.-The factors bearing upon the etiology of gastric carcino
ma. may all be regarded as predisposing causes. Of these age is the most 
potent. Of 2038 cases exa mined by Wel ch with reference to this point, 
75 per cent. occurrell between the fortieth and se\'Cntieth years, 24.5 per 
cent. between forty and fifty years, and 30.4 per cent. between fifty and 
sixty years. It is an exceedingly rare a.ffection in \·cry young persons. 
H eredity stands next to age as a. causal factor, though it is far less influ· 
ent ial. W clch analyzed 17-14 cases, and found that a family history of car
cin oma. was present in about 1-! per cent. Sex has little if any influence. 
The extent to which gastric carcinoma is depenllcnt upon previous dil'case 
of the stomach is not definitely determined, but in persons that arc prcdis· 
posed to the affection by reason of age or heredity, the cicatrix of an old 
ulcer or a prc·existing chronic c<itarrh of the stomach ma_v hccome addi· 
tional cau~ative factors of no mean importance. Stri.impell has called 
renewed attention to the probable relation between gastric ulcer and gas· 
tric carcinoma, citing in confirmation the interesting discovery by llam~cr 
of at.vpical growths of epithelium in the scars of gastric ulcers. Schmidt 
also has recently found the S(Llile cell-degenerations around both cancerous 
an<l ul cerous growths. 

Clinical History.-Prior to the <levl'lopment of gaf.it ri e carcinoma 
tl1c symptoms of ca.tanha.l dyspepsia may be present for a variable period 
of time. 'J1he onset is often, comparati vely speak ing, abrupt. lt m~y, 
however, be insid ious, a.n d be marked more by the e\•iclcnccs of failmg 
general hca.lth anfl strength than by distinct local subj ectivl' 8ymptoms. 
Anorexia is commonly present, though occasiona.lly the appetite re· 
mains unimpaired. A sense of oppression, rarely amounting to true 
carclia.lgia, and frequent eructations, come on soon after eati ng. In 
many cases but little pain is complained of, whilst in a lessrr number 
pain is a prominent symptom throughout the entire course of the affec· 
tion. I ts character is \·cry often described as lancinating, Jess often as 
burning or gnawing j the latter form of pain is due, most rrobably, to 
associated and secondary ulcers. 'l'he pain is often referred to ~he 
shou lders and the back or loins. Vomiting is infrequent, exceptmg 

~~1a1;~\~ ;1~:~:n~dt:1:c~~e;'lt~~~~sr f!sst~~g~!~~astiu~~·il:1~1 t~e i ~a~~:.~~~!~~~~~ 
is due to the catarrhal irritation, later to obstruction. When the latter 
is at the cardiac orifice, the pa in occurs at once after eating; when at the 
pylorus, it :tppears several hours after mealR. Vomiting may also be 
ca.used by the occurrence of ferm entation in large accumulations i~ t.he 
stomach. rr1ie vomitus has few, if a.ny, of the physical charaetenstics 
noted in simple ulcer of the stomach. Free hematemesis is very rare; 
when, however, the surface of' the new growth ulcerates, there is almo~t 
invari:tbly an occasional slow oozing of blood into the stomach. It is 
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here acted upon by the altered gastric juice, and the black hcmatin re
sultinir from the transformation of the reel hemoglobin gives ri se to the 
wcll-k~lO\\ n ··coffee-ground" vomit of carcinoma. of the stomach. 1 It is 
to be recollected, in tbis connection, that the chocolate-colored appear
ance of the \'Omitu.s is not found alone in carcinoma of the stomach, but 
may also occur in non-malignant disease and un<lcr other nbnormal con
ditions of the gastric contents. The chemical e:rnmination of the gastric 
<·ontt>nts is of prime diagnostic importance. showing as it does the almost 
constant absence of free HCI. Riegel has recently given emphasis to 
the fact that the presence of free llCI, supposing the exa.mina,tions to be 
p1·operly 1Mdc (by the use of the color test) and suUiciently often re
peated, speaks almost positively against carcinomtt. In not one of 154 
artificial digestive experiments was albumin digested in this disease. 
Rare cases do, however, occur in which free IlCl is present, as when 
carcinoma. of the stomach is secondary to an ulcer, the free acitl in these 
conditions being usually increased. ~lore important than the latter 
small clas~ of cases are those instances. not of carcinoma of the stomach, 
in which free HCl is absent; these are carcinoma of the esophagus, 
extensive amyloid disease, advanced cases of renal disease, and the 
febrile state. Riegel also notetl the absence of free HCI in carcinoma 
of the duodenum. 

Two leading views arc held concerning thC> cause of the failure to 
find HCI: (1) That it is due to inflammatory degeneration of the mucous 
membrane, commcncin~ as a catarrhal inflammation and advancing to 
interstitial change al)(l atrophy (.Rosenlieim's view); (2) that the absence 
of the aci<l is due not so much to non-secretion as to its combination 
with some substance arising from the carcinoma (Riegel's 11iew). Lac
tic acid occurs in the stomach in carcinoma more often than in any 
other condition, owing to the presence of tbe two essential conditions
an absence of the antiformentative (HCI) and the stagnation of' food. 
'l'ht• 111frror.icopic appearanres of the vomitus are in some ways identical 
with those observed in gristric ulcer1 and if it be examined speedily, red 
blood-corpuscles may rarely be seen. The microscope al~o, \'C ry occa
siona.ll,v. reveals pictc!'; and bits of cancer-tissue. and Kaufmann , Ifam
mcrschlag, and other~ emphasize the frequency of long bacilli. It has 
been claimed that f.:arcin::e are present, but Oppler says that they ne\'Cr 
occur when HCI is present. and Riegel says that they are vcr.v infre-
1pwnt. Chronic inh:rstitial gastritis and atrophy of the mucosa may, 
among other con<litions, show symptoms in addition to the absence of 
I!CI. 

Physical exa.mina.tion often discloses the presence of a tumor. ln
ipeetion may reveal an irregular tumor, particularly if tbe patient be 
much emaciated. When dilatation exists the outlines of the organ may 
be seen. On palpation the new growth, in a majority of cases, may be 
felt through the abdominal walls, though often not clearly, as a hard, 
~odular, and sometimes movable mriss. Though this generally appears 
m the epigastrium, it must be recollected that it depends upon the pa.rt 

1 Teichman n's lW for hcmntin crystals may be emplo)•ed as follows: Place a drop 
<>f the "coffee-ground" material upon the slide and add a few crystals of sodium chlorid . 
Then introdure a fow drops of acetic acid beneath the cover-glass, and on warming hema
tin cty8tals will form. 
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i1H'olved; also that a. tumor united with the wall of the ~tomach fre
<1uc11Lly changes the position of the organ; hc_nce the ma!'s ma.v be felt 
out~idc tLc normal boundaries of the stomach . 'l'hc Ji~placcment is 
usually in the <lownwar<l direction owing to dilafation, an<l the tumor 
may be foun<l on a. level with the umbilicus or C\'Cll lower still. Lc:->S 
frequently, on account of its mobility, it is dis~overcd in such uulookell
for situations as the right or left l~ypochyndnac region. The varying 
degree of fulncss of the stomach will obnously alter the position of tLc 
tumor. When situated at the carditL it is beyond reach of pa.lpation i 
when attached to the lesser curvature of tbc stornttch or the posterior 
wall, it is rarely to be felt unless it be of large size. The new growth 
cannot be definitely made out when it assumes tho form of a diffuse in
filtration, though it offers increased resistance to tbc palpating fingers 
and exhibits more or less tenderness on pressure. L'sually the patient 
lies in the dorsal <lecubitus during the examination, with the limbs 
drawn up, being instructed at the same time to breathe regularl.v while 
opening the mouth. The detection of a tumor whcD in an uufarnrahlc 
situation may be facilitated by shiftiog the patient's position from the 
dorsal to tJlC lateral, the standing, or the knee-elbow position rcspecl
ivcly: •lt the same time one 01· two tumblers of some carbonated water 
sho~ld be given, with a. view to distending the stomach and bringing 
the tumor within rc~1ch. Pulsations arc frequently communicated from 
the a.orta to the palpating hand through the tumor. If the growth is 
situated a.t the lesser curvature, a deep inspiration wi ll oftc~ ca.use the 
tumor to fall lower, a.n<l thus become accessible to palpation. Percussion 
over the sca.t of the new growth causes a muflle<l tympnnitic rt"sonance; 
superficial percussion, however, frequently gives absolute <lulncss. 

'l'he presence of metastatic new growths in the li ver an<l enlarge
ments of the supra.clavicular or inguinal lymph-gla.n<ls :tl'C of value in 
the dittgnosis. Jn one insta.nce that I saw in t he Phila.dclphia Hospital 
a. nodule tLe si:r.c of a. walnut protruded from the umbilicus, leading to 
the suspicion that gastric carcinoma might be present, though the gen
era.I symptoms pointed strongly to chronic gastric catanh at the time. 
Subsequently, howeYet\ a round and somcwb:tt no<lula.ted ma:'s 1 situatc1l 
near the pyloric end of the stomach, could be rea<lil_v grasped. In i:;C\'

eral .instances in which the lymph-glands in the groins a.ml. the s~pra.
clavu.: ular spaces were the scat of enlargement a probable d1agnos1s of 
abdominal carcinoma was made in the a.bsence of positive sy:nptoms an(! 
physical signs1 and the diagnosis was borne out at the autopsies. 

G enPral 8ym1dom.lf.--Quite earlv in the disea~e ::-uch evidences of gen
eral nutritional di8turbance as loss Or fle~h and auemia may be o!J .... en·c.cl, 
and, obviousl.v, ca~cs attended with constant anorexia and vomiting will 
earliest manifest the wasting processes. AJmo8t from tLc beginning the 
face gmdually a~sumcs the cachectic appearance wbich, in the inh-auced 
stages, becomes ~o characteristic of gastl'ic carcinoma. .Ancmi<L t'OOO 
bccomcH a. prominent foature. There is a wa.xy pallor of countennncc, 
and tlte cerebra l symptoms, as well as the peculiar cardiac murmur.-; of 
anemia appctu. 'l'hc blood frequently presents peculiarities that bear .a 
resemblance to those seen in pernicious anemia, and sometimes there is 
a marked poikilocytosis. Welch ha~ rcconle<l an inst:mec in which the 
ratio of white to l'CU blood-corpuscles \\aS 1 to 20, but the bloOU·COUllt 
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aml the estimation of hemoglobin ra.rely show the marked reduction in 
the number of corpuscles tha.t is seen· in progressive pernicious anemia; 
Ieukocytosis is also much more frequent. 'rhere is an absence of a. post
diO'e~tirn increa"c in the number of leukocytes in carcinoma that does 
nol occur in other gastric diseases. "'rhen any degree of anemia is 
prc"cnted nucleated red corpuscles may be found in dry and stained 
specimcm;, and this method of examination may be of much service 
when an actual blood-count is impos~ible. The condition is, however, 
an anemia with wa~ting1 and the layer of panniculus is not retained as 
in the ordinary forms of pernicious anemia" (Osler). '!'he causes of 
the profound anemia met with in th is affection arc not quite plain, since 
fre<lucntly it becomes pronounced before the nutritional disturbnnc~s 
(shown by a lo~s of flesh) hnve becouie marked . rrhe fact that metastatic 
cancer has been found to be abundant in the marrow of the bones is 
significant in this connection, ns pointing to the probable interference. 
in some instances, with the blood-producing function or the bone-marrow. 
In a.drnnce<l cases moderate edema of the ankles and of the backs of the 
hands is frequently observed, and is probably dependent upon excessiYe 
anemia.. The temperature at first shows no abnormalities, as a rull', 
though after the cachexia has become decided it i:s often subnormal. 
Sudden elevations of temperature (103° to 104° F.-40° C.), preceded 
by rigors and followed by profuse sweating, are rarely observed. The 
explanation of their occurrence is to be found in the fact that suppura
tion sometimes takes place in the bases of the cancerous ulcers . The 
mind almost invariably remains clea.r to the last, though delirium may 
occur near the close. 

Complication s.- Intestinal symptoms are frequently observed, and 
constipation in particular is quite common. It is apt to alternate with 
diarrhea toward the close of the disease, or diarrhea. may in the later 
stages become a permanent and obstinate symptom. Some of the com
plicating conditions liave reference to the secondary new growths. 
When, as frequently happens, the liver is implicated, jaundice is not 
uncommon, being associated with signs of hepatic enlargement. In
deed, so prominent may be the symptoms and physical signs referable 
to secondary carcinoma of the liver as to entirely mask the more or less 
latent form~ of carcinoma of the stomach . ':L1he meRcntcric and rctro
peritoneal lymph-glands or the lungs may be the seat of secondary car
tinoma. though in these situations it rarely gives ri~e to characteristic 
!i_rmptoms. Occasionally the new growths l'lpread to the perito11eum and 
sometimes give ri~c to ascites. As has been !"tated under Pathology, per
foration may rarely occur, an<l we then haYe the pronounced and rapidly 
!iUpen-cning symptoms of diffuse peritonitis. Fistl1lous co1nmunications 
between the stomach and the transYerse colon or the ~mall intestinc
the latter rnrl'ly-may a.lso occur. Nenoug symptorn!li may be regarded 
as complicating conditions, aml sometimes hasten tl1e fatal termination; 
th(' patient become~ Romnolcnt or, rarely, even comatORC; tltc breath
ing is difficu1t and the respiration deep and labored. rrhi~ mode of 
terminat ion I noted in one of my own cases. 'J'racc~ of nlb11min, and 
in the later !-itagcs tube-casts, ~ay be present in the 11rine. An in
creased quantity of indican has frequently been noted: acetone and dia
cetic acid a.re present in rare instances. 
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Atypical Forms.-The disease rarely is entirely latent, and most 
?ften in persons previou~ly much enfeeble~ and in the aged. In other 
msta.nces the more prommcnt above-mcnt10ncd symptoms, and particu
larly the characteristic pain, are lacking; hence it frec1ucntly happens 
that the presence of cancerous tumors in the stomach is not suspected 
until accidentally discovered, the symptoms being attributed to le ... ~ 
grave conditions. In still other instances ~he development of a prn
nounccd anemia. and of the cancerous cachex1a. alone furnish grnund fn. 
suspicion; when these arc associated with dyspeptic symptoms, ho11-
cver slight, they should lead to a careful physical examination of the 
stomach as well as a chemical examination of' its contents. 

General Course and Duration.-'11he course of gastric carcinoma 
is invariably toward a fatal issue, death usually taking phcc before the 
expiration of' two years. '.11he average duration of the disease probably 
docs not exceed one year. According to my own observation, when 
it occurs in emaciated persons it pursues a slower course than when 
occurring in apparently robust and fleshy individuals. No case of re
Co\·cry from carcinoma of the stomach is recorded. 

Diagnosis.-A positive diagnosis of gastric carcinoma. is easily 
made when a tumor is demonstrable. It is, howe\'Ct', possible to diag
nosticate the disease in the absence of a palpable new growth. 1'he 
history, the presence of such characteristic symptoms as pain, colfee
grouncl vomit, the existence of dilatation of stomach, the constant 
absence of free hydrochloric acid, the co11stant presence of lactic acid 
after the Boas test-meal,-all occurring in an elderly person, together 
witb marked anemia and emaciation, a.re sufficient to warrant a diag
nosis . It is needful, however, to exclude the diseases other than gastric 
carcinoma in which the absence of free hydrochloric acid has been 
noted. If these points be carefully considered. there arc few instances 
in which the diagnosis cannot be ma.de with reasonable certainty. Of 
course all corroborative evidence must also be taken into account. 

Differential Diagnosis.-A gastric carcinoma presenting a discernible 
mass is liable to be mistaken for a eieatrized ·ulcer, for carei11011w of tlte 
pancreas, of the trantierse colon, duodenum, omentum, and the l~ft lube 
of tlte liver, as well as for aneurysm, of tlie abdominal aorta. 'l'he rrneiu
ysnutl tumor, however, is smooth, and is not nodular like the cancer
ous growth; moreover, it gives rise to au expansile impul~e, and not to 
the heaving impulse of a solid growth. In aneurysm the charactcri:-ti<.· 
gaRtric symptoms, the peculiar cachoxia, emaciation, and marked ane
mia that belong to carcinoma arc wanting. In pancreatic carci11011ia the 
tumor is always fixed; there is an absence of the coffee-ground appear
ance of the vomit and of dilatation, and free IICI is present in the gas
tric contents. Further than this, fat may be present in the stools and 
sugar and fat in the urine. Oareinoma of the transuase colon and omen
tu.m will be excluded by the presence of such significant symptoms as 
gastric hemorrhage and the conse<1uent bematemcsis, by a c:bocolatc
colored appearance of the vomitus, au<l tho permanent absence of HCI. 
In this connection two fa.cts should be re-stated: (1) 'l'hat in carcinon~a 
of the duodenum free IICI has been found to be absent from the ~astne 
contents; (2) that in carcinoma following gastric ulcer free IICI may 
rarely be present. 'l'be points of difference between carcinoma. of the 
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stomach and of the left lobe of the liver will he referred to under the 
latter head. 

smafti1:!!:o;~l~~\1o~·z:~1·b~·r p~1~:it~~t:~ho:sa~~~ ~i:~~~I!~; s:1\~~a\ii~~~a~ 
exact counterpart of the course of gastric carcinoma. U ndcr such cir
cumstances the clinical picture is at first apparently identical with that 
of pyloric carcinoma, though it presents a few distinguishing features . 
Great reliance should be placed on the age of the patient, the presence 
of IICl in the gastric secretions, the grave gastrjc disturbances with 
hema.temcsis, together with the longer duration of ulcer (more than two 
or three years), wh ich is almost pathognomonic of the latter disease. 

Simple gastric ulcer and chronic gastritis arc often confounded with 
carcinoma of the stomach. 'l'he facts of greatest value ju the discrimi
nation of these three affections are so well presented by DaCosta. that 
they are, in the main, here subjoined : 

CuRONIC GASTR ITIS. 

Sot confined to any age. 
:\Iorecommoninmiddle
aged or elderly people. 

Pain at the epip;a8trium 
i;omcwbat au;t;mented by 
food; sorene8s is also 
pre:;ent. Both are con-

!~r;:{ya~w~~f.h compar-

Symptoms of indigestion 
marked. 

Sometimes vomiting. 

Xohemorrhage1 orbuttri
fiing hemorrhagci at 
mo!!t blood-streaks in 
vomited matter. 

Bowels constipated. 

Xofe,·er. 

Xot much emaciation; no 
cachectic appearance. 

Disease may be relieved or 
cured; is often of very 
long duration . 

GASTRIC ULCER. 

May occur in middle-ap;ed 
per1>ons, but is most fre
quent in young adults, 

Pa~~pc~~al~1e w~~i~:strium 
much augmented by 
food; subsides when this 

~f :~r:~~~\ ;1a~~r~:i~~~~ 
str1ctlylocalizcdsoreness 
totouchinepip;astrium; 
sometimes a painful spot 
over lower dor8al verte
brre. Intermissions in 
the pain of considerable 
length are frequent. 

Symptoms of indip;estion 
sometimes very sli ght. 

Vomiting may be present 
or absent. 

Abundant hemorrhage 
from the stomach com-

Bowels may or may not be 
constipated; usually are. 

No fever . 

Frequently extreme pallor 
and debility. 

Duration uncertain; may 
get well, may run on 
rapidly to perforation; 
on the other hand1 may 
last for years. 

GASTRIC CARCINOll A. 

Most common in elderly 
people; rarely occurs in 
pcnmns under forty years 
ofa~c. 

Pain frequently of a radi
ating kind, often parox
ysmal, not infrequently 
se\'cre and lancinating, 
but notofnccessityasso
ciatcdwithsoreness. Lit
tle or not at all affected 
by food. Pain rarely 
remits; never intcrmit.s 
for any considerable 
time. 

Symptoms of ind igestion 
ma1·kccl . .Anorexia; cx
trcmcacidityofstomach. 

Vomitini:i; a Yery frequent 
symptom. 

Hemorrhage not \'Cry a.bun
d:rnt, Lut frequently oc
casioning colfoc-grouncl
looking ''omit. 

Bowels obstinately con!-iti
patcd. 

Intcrcurrcnt attacks of 
slii:i;htfc\'Crmayoccur; 
but temperature often 
tiubnorrnal. 

Gradual and progrcssi,•c 
lossofflcsh,anddchility; 
and at times, with the 
cachcxia,hypcrtrophyof 
the peripheral lymphatic 
glarnJH, especi:Lily above 
the chwicles. 

Averngedurationoneyear; 
may be shorter, but sel
dom longer. 
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No tumor. 
Contents of stomach al

most alwayscontain free 
hydrochloric acid. 

No dropsy. 

Nolacticorfattyacidsafter 
thcri~ili Boas test-meal 

Rarely a tumor. Geu<.'rally a tumor. 
llydrochloricacidinexccss No hydrochloric ncilf in 

in contents of stomach. contents of ::;tomad1. 

No dropsy. Edema of ankle15 often met 
with. 

No lact.ic or fatty acids after Lactic acid pr<.',.cnt after 
the ngid Boa~ test-meal. Boas's tc::;t-mcal. 

Treatment.-'l'hc diet should receive careful attention 1 and it will 
Le necessary to adapt it to the peculiarities of the individual ca!Se. lu 
general terms, articles of food that are digested and assimilated in the 
intestines should be employed. After well-marked C\'idcnces of pyloric 
obstruction appear we may add greatly to the comfort of the patient by 
limiting the dicta.ry to liquids. and by predigesting them if they arc not 
otherwise well borne. Should the stomach reject all food, rectal alimen
tation should be promptly instituteJ. The medicinal trcatmcllt of gas
tric carcinoma is altogether symptomatic, no remedy with any power 
over the lesioll having been found. The more troublesome symptoms 
-namely, pain, vomiting, and constipation-a.re to be met on general 
principles. Should free hcma.temcsis occur, it should be treated as pre
viously indicated under Gastric Ulcer. The claims that haxe been ad
vancetl in favor of arsenic antl other preparations as possessing power to 
control the progress of gastric carcinoma have not been confirmed by 
any extended experience. If dilatation coexists, it is to be managed in 
acconlance with the recommendations found under that heading. Sur· 
gical treatment may also be called into service. 

HEMATEMESIS. 
lIEMATEMESIS is a symptom tha.t occurs in widely different diseases 

and conditions. Inasmuch as it is due to val'ious causes in diseases other 
than those of the stomach, it is hardly to be properly classed among gas
tric affections, and, at all events, is not entitled to more than a brief 
separate description. 

Etiology.-Among the causes of hematemcsis are-1. Injury to 
the stomac:h; 2. Diseases of its coats (carcinoma :.tnd ulcer); 3. A me
clHtnical impediment to the portal circulation; 4. Vicarious menstruation; 
:). .Alterations in the blood; 6. A disease of some neigh boring organ, such 
a-; carcinoma of the pancreas, may perforate the gastric coats and open 
its vessels. 

Symptoms and Diagnosis.-If the fact that it is always a symp
tom) and not the disease itself, be recollected, the importrmce of recogniz
ing its special causal condition in ea.ch instance will be obvious. The 
manner of its occurrence and the characteristics presented by the blood 
often give a clue to its nature and origin. 'l'hus, we have seen that the 
clinical signs in hcma.temesis due to carcinoma and ulcer of the stomach 
vary greatly, being almost peculiar to each . rrhis fact must, ho.we\•er, 
be weighed with the history and symptoms of the case in which it _ma.y 
occur; in this manner, and in this manner only, c::in errors be av01ded. 
A process of exclusion is the best way to reach a decision . If a cn.rcful 
inquiry determines the absence of morbid lesions of the stomach, such as 
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carcinoma, ulcer, or chronic gastritis, then the other organs of the abdo
men. and more particularly the liver, must be examined. If this and the 
heart be found to be healthy, attention should then be turned toward the 
state of the blood, since the presence of a.ny tipecific fever may readily 
account for the hernatemesis. Should the blood present nothing abnor
mal, it may be found that the menstrual or other habitual discharge bas 
become suppressed. 

Differential Diagnosis.-It is to be recollected that the source of the 
bloo<l may be other than the stomach. Rarely, an abdominal aneurysm 
bun;ts into the stomach; occasionally, too, a, thorncic aneurysm opens into 
the esophagus, whence the blood speedily finds its way into the stomach . 
A careful consideration of the history atHl of the attending symptoms, 
together with a thorough physical examination, will, after excluding the 
various conditions causing true gastric hemorrhage, lead to a correct intcr
pretntion of the phenomena. Blood coming from the throat, tonsils, 
mouth, or the respiratory organs, including the nose, is sometimes swal
lowed, and afterward ejected by vomiting. To discriminate from this 
condition it is only necessary to make an examination of the lungs ancl 
elicit most carefully the history. It must also be recollected that hys
teric females and malingerers have been known to swallow the blood of 
animals and other dark fluids, and vomit them subsequently. 'The Yorn
itus may resemble dark blood in appearance when stained by bile or iron 
or after a. free indulgence in wine. The diagnosis between hematemesis 
and hemoptysis is sometimes attended with difficulty, and the points of 
contrast have therefore Leen placed side by side in the following table: 

lfEMATEllESIS. 

The history points to gastric, e.plenic, he· 
Jltttic, or cardiac llisea~c. 

A feeling of uncasinei;s, and i;;omctimcs 
of nausea or faintness , precedes the 
hemorrhage. 

The blood is ejected by vomiting; ''iolcnt 
vomiting may excite couµ;h. 

1'hc blood is either clotted or fluid and 
dark; it may Le mingled with rem
nants of food. nnd is acid in reaction. 

lIE~IOl'TYSIS, 

Ilistory of cou§!:h and other Rymptoms 

A pf~~i~~~o o1t1~~~i~i~? u~~dca~~~~~i~1~;~'\si: 
the chest, a. saline taste, and a tickling 
in the throat precede the hemorrhage. 

The blood ie. raised by coughing, though, 
if it be swallowed, vomiting may follow. 

The blood is bright-red. frothy, in small 
coagula, and alkaline in reaction. 

P rognosis.-Hematemesis, except it be due to rupture of an aneur
ysm, rarely presents a hopeless prognosis. In cases of splenic enlarge
ment, hepatic cirrhosis, or gastric ulcer it may pro,·e fatal, either as 
the direct consequence of lo~s of blood or more graclunlly as the result 
of anemia. an1l debility, induced by the bleeding. 

The treatment bas been detailed in the discussion of Gastric 
t:lcer. 

NEUROSES OF THE STOMACH. 

NERVOUS DYSPEPSIA. 

Definition.-A functional disorder of the stomach, usually charac
terized by regularly (and sometimes irregularly) recurring attacks of 
gastric disturbance, followed by almost complete freedom from symptoms. 
'l1he explanation of the symptoms is found in the well-known effect of 
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certa.in nervous influences upon the digestive function, an<l the term ncr. 
vous dyspepsia embraces all the forms of gastric neuroses to be hereafter 
described . '!'here are no local lesions detectable. 

Etiology.-The vast majority of cases occur in highly emotional 
and hysteric persons, under such exciting conditions as great anxiety, 
violent passion, anticipation of pleasure; in short, any startling news 
or sudden excitement may cause it. The condition is most cowmonly 
met with in healthy-looking, ruddy-cheeked subjects, though it may also 
occur in the weak and pule-faced. The symptoms follow immediately 
upon the action of the exciting cause. A small percentage of instances 
a.re due to hypochondriasis. 

Symptoms.-In the ordinary form the gastric secretions are normal, 
and the stomach is found empty after a test-meal within the physiologic timc
limit. 'l'here is anorexia, which occasionally alternates with a voracious 
appetite. After meals the patient complains of distress an<l oppression 
in the epigastrium; eructations, and an occasional regurgitation of the 
acid liquid or solid contents of the stomach, with heartburn, will also be 
noted. Vomiting is not rare, and occurs independently both of the time 
of eating and of the character of the food. Gastric peristalsis is some
times so well marked as to be readily felt and even visible through the 
stomach-wall. Kussmaul has called special attention to this symptom, 
which, I believe, belongs largely to nervous dyspepsia, though I shall refer 
to it sepamtely under the designation of peristaltic irnrest (vide p. 782). 
In every instance it is dependent upon the excitement of sensibility. The 
increased peristaltic waves, especially under emotion, excite cooing, gurg
ling sounds that are a source of great annoyance to the patient. JJcri
staJsis, in which the mo\1ement occurs from right to left, has also been 
observed, and under these circumstances focal vomiting may occur. 

The pltysical examination sometimes reveals <Lh<lominal distention and 
hyperesthesia. of the surface, but no localized tenderness, pressure with 
the broad ha.n<l usually affording relief from pain. Nenious phenomena 
always exist, and their correct interpretation is of the utmost importance 
in the diagnosis. 'The presence of headache, vertigo, numbness, should 
be noted, and also a coolness of the extremities during the exacerbations 
to which the disease is liable. The mental condition is unstable and illy 
regulated, and this fact furnishes a satisfactory explanation of the opera
tion of the etiologic factors. The general health is in many instances not 
noticeably impaired; in others, particularly in those subject to frequent 
vomitin~ and complete anorexia, the general nutrition suffers consitleraLly. 

Complications.-The bowels are often constipated, are apt to Le 
distended with gas, and may be the seat of an abnormal peristalsis that 
is transmitted directly from the stomach. . 

Nervous dyspepsia with liypoclwndriasis forms a group of cases m 
which the hypochondriasis ma.y sustain a causal relation; it may be sec
ondary to the gastric disturbances, however. In either event it is a~t to 
become pronounced after the gastric symptoms have lasted a long time. 
~.L1he symptoms other th:in the nervous phenomena are quite similar to 
those previously described. . 

Diagnosis.-'rhe c~urse of nervous dyspepsia., in all of it.s clirncal 
varieties, is chronic. a.nd 1t not infrequently terminates in chrome catarrh 
of the stomach. The diagnosis is based on the following points: (a) The 
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etiologic factors. Here it is important to ascertain the pal'ticular mental 
influence that produces the gastric symptoms, taking also into considera
tion any well-recognized predisposing causes. (b) 'l'he course of the com
plaint and the absence of some of the physical signs and symptoms that 
woul<l point positively to anatomic lesions of the stomach. When there 
is a catarrhal process, the symptoms become more pronounced immediately 
after taking food; thi:s is not so, however, in the disease under considera
tion. 'l1he influence of the ingestion of indigestible substances upon sym
pathetic dyspepsia. is often to relieve, or is of neutral effect, when'!as in 
catarrhal indigestion it decidedly aggravates the condition. 'fhe dull 
pain after eating and the tenderness on pressure are usually more marked 
in the catarrhal variety than in the nervous type. The symptoms of the 
latter intermit from time to time, while they are more constantly present 
in chronic catarrh . 'l'hc analysis of the contents of the stomach by means 
of the stomach-tube will also assist in the diagnosis. The gastric contents 
in cases of nervous dyspepsia are usually about normal, though any ab
normality (even to complete achlorhydria) may occasionally be present. 

Prognosis.-If there be an absence of any inherited predisposition, 
and if the cause is removable, complete recovery may be prognosticated. 
In a neurotic constitution, however, the tendency to recurrence, even after 
a decided improvement has taken place, is very strong. 'J'hc most un
promising cases are those in which the causative mental influences arc 
irremovable, though as to life the prognosis is not unfa vorablc. '..L'he 
patient himself is always of the opinion that he is suffering from a serious 
ancl incurable affection . 

Treatment.-Every causal factor must be recognized and removed 
if possible. If we fail to accomplish this end, our efforts at cure will be 
unsuccessful. The dietary should be generous and composed of highly 

.nutritious articles of food, and to convince the patient tha.t his stomach is 
capable of digesting a full meal is the first duty of the physician, though 
the task is confe~scdly difficult. So soon as the patient realizes the truth 
in reference to his digcsti ve capacity his sufferings arc largely a.t an end. 
It is the nerYous system that demands especia~ attention, and the inte.rn:Ll 
treatment of the stomach is merely placeboJC. Nerve-tonics combmcd 
with nerve-stimulants are often serviceable, and tLe following prescription 
will be found to be ada,pted to a certain proportion of cases: 

~- Quininre valerianat., 
Zinci valerianat., 
Ext. sum bu!, aa. gr. xxx (2.0); 
Strychninre sulphat., gr. j (0.0648). 

M. ct ft. pi!. No. xxx. 
Sig. One after each meal. 

Should the patient be anemic, iron and arsenic should be added to the 
above pill. A change of air from the city to the country, the moun
tams, or the sea-coast is usually followed by improvement. In some 
manner the patient must be extricated from the old surroundings under 
the influence of which the dise<ise was started and has continued. Sea 
air has seemed to me to be more sen•iceable than mountain air in these 
cases, though I believe it to be an axiom in climatic therapeutics that the 
latter confers more lasting benefits than the former. 'l'bese patients are 
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often avcnm to taking exercise, but so great is the value of this i::allitan~ 
measure. that it sh ot~ld never be overlooked . . Walking and the light~r 
gymn<lst1cs are especially useful. Cold sponging of the surface, followed 
by friction to the skin, should be practised daily for its effect upon the 
skin-circula.tion and the nen·ous system. Occasional lavage, hot a111l cQJd 
douches, electricity ( in tra- and extra-gastric), and gastric massage, may 
all be tried, and may prove of distinct advantage. ln highly neuroti'c 
:tnd hysteric female::s, as well as in those in whom nervous ,·omiting- i!ol :L 

prominent symptom, the S . Weir l\Iitchcll trecttmcnt is often attcnJcd 
with good resul ts. 'l'he hypochondriac form is often intractnble. Strych
nin, however, if perseveringly used, and if coupled with a change of air, 
often proves beneficial. One of the most obstina.te exa mples of this nature 
that I ha ve ever seen occurred in a reti red merchant li\'i ng in l>hila.rlel· 
phia. 'l ' his man was finally cured in consequence of his own suggestion, 
resulting in his removal to the coun try and engagi ng in farmin g on a. 
small scale. 

NEUROSES OF SECRETION. 

HYPERCHLORHYDRIA. 

(Hyperaridily.) 

Definition.-An augmentation of the secretory fun ction of the 
stomach during the digestive period, resulting in the presence of an ex· 
cessive amount of hydrochloric acid. 

Etiology.-Hyperacidi ty is common during digestion, a.nd its cessa
tion in most instances is due to some one of the psychologic influences men· 
tioned unt.ler Nervous Dyspepsia (g rief, great anxiety). L ess freq uently, 
it is induced by menta.I over.taxation, a.n<l it is often met with among the 
professional classes. l fi ghly-seasoncd foods and alcoholic stimulants may 
sometimes occao;;ion the condition. 

Symptoms.-llyperchlorhydria may be con tinuous, though more 
often it is disconti nuous and lasts from a few hours to several days. After 
the periodic form has lasted a long t ime it ma.v gradually bcconw a 
permanent condition . The patient at first complai ns of uneasiness in the 
epigastrium one or two hours after meals. L ater, this amounts to pain 
of moderate intensity, and soon follows every meal after a like intcr\'al. 
'l'he duration of the pain is from one to three hours. Acid eructations 
are frequently noted. The increase of hy<lrochlor ic acid interferes with 
the digestion of starches, and thus tends to increa~e the pain. On the 
other hand, however. a diet composed of albuminoids often affords relief, 
and the salts of the alkalies a lso ease the p:tin. A~sociated nerv~us 
symptoms (headache, dizziness) are often obsencd, though the bodily 
nutrition is usually well maintained. Palpation of the epigastrium may 
show a diffused tenderness. Evidences of mo1ler<tte dilatation of the 
stomach sometimes appear, and splashing Rounds may be cletcctable. 

Diagnosis.-Though the diagnosis of h ~· pcracid ity is made probable 
by the above·mentionecl symptoms, it is rendered certain only by a re· 
peated analysis of the gastric contents. 'rhc findings, according to. ~m
horn, are-(1) On cxa.mi na.tion of the stomach in the fa sting co~d1t1on, 
t he organ eith er is found cmpt_v or contains onl.v a few cubic cent~m.cte~ 
of juice; (2) one hour after Ewald's test-breakfast the hyperoc1d1ty" 
grea.tly increased, owing to the great amount of free H CI. 
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vat~:~:~c~!~~~lym~~~::a~~i~~:11:!~dis I~:t t~!~i~~~~as~/:~b~1~7n~~sa1~~t 
nor by large closes of alkalies as in hyperchlorhy<lria. In ulccr1 more
over, the pain often leads to vomiting, and severe, painful attacks fre
quently occur at night. 

Gastro-succorrhcea (Reichmann); Gastroxynsis (Rossbaclt).-In this 
affection there is an increase of hydrochloric acid, either constantly or 
intermittently, when no foo<l is present. An epigastric gnawing pain 
and nausea appear in the full bloom of health . 'l'he nausea soon 
results in the vomiting of enormous quantities of gastric contents. The 
appetite is lost, bu.t the thirst is excessive, and the .a.mount of drink 
taken and of liq.u1d vomited arc proportionaJ. Dunng tho night or 
in the early morn111g hours the patient commonly \•omits large amounts 
of a clear or bile-tinted liquit.1 containing hydrochloric acid and the 
gastric ferments in excess. rrbis may be followed by persistent vom
iting, attended with much retching. After a lapse of a few hours the 
ejection of a large quantity of highly acid liquid may be rcpcatcfl. The 
pain often becomes intense, headache is common, and a. tendency to col
lapse is usually marked. ~L1hc attacks last, as a. rule, about two or three 
days, when they quite abruptly give place to apparent good health. 
Recurrence at the end of periods ranging from a few months to a. year or 
more are common. 

'I1he diagnosis is made upon the presence of the clinical symptoms 
and course, as well as upon the results of oft-repeated analyses of the 
vomitus. Gastric ulcer and certain organic spinal and cerebral nervous 
affections, in which there is excessive gastric secretion, must be excluded 
before an absolute diagnosis can be made. 

Gastro-succorrhrea. Continua. Chronica.-Rcichmann first described a. 
condition eharactcrizecl by a constant secretion of gastric juice, either 
in the absence or presence of food. 'l1he symptoms are much the 
same as those in hypcracidity, but tend to become continuous, so that 
the vomiting finally becomes a daily occurrence. In the fasting state 
a. highly acirl secretion that contains no food-particles flows through the 
tube from the stomach. Albuminoids are rapidly and sta.rchc~ slowly 

~:rcc~~c~e~is t~~~~ee ~:t~:~:\~~r~s a}~e~~\'~1eb·t:~1b~~;{:~:~·~0~~s~~mt:a~ r~~s~ 
plate of soup-400 c.c.-a large portion of meat, some potatoes, and a 
roll). The disease is quite rare, <ind must not be confounded with the 
organic diseases to which continuous gastric succorrhea may be second
ary ancl upon which it is clcpcndeut. Indeed, Schreiber, Boas, and 
others believe that this is almost always a symptom of gastric atQny or 
gastric ulcer. 

Lcube has described a. neurosis in which there is a constant sub
acidity of the secretion. During the digestive process the percentage of 
hydrochloric acid is low. I believe this condition to be rnrc as a pure 
acuro15is; it is, however, of frequent occurrence as a S.Ymptom of such 
organic gastric aACctions as chronic catarrh and the like. 

~L1he p r ognosi s in the foregoing affections is not bad as to life, and 
not infrcquentl.Y a cure, even, can Le effected . 

. Treatment.-Thc dietary embraces only nitrogenous articles of food, 
wink• the medicinal treatment should, in addition to meeting the general 
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neurotic condition, consist of full doses of sodium bicarbonate. Lavage 
daily, before the chief meal, is also sometimes beneficial 

NEUROSES OF MOTILITY. 

Gastric peristalsis is increased in various conditions, which will be 
con~idcrc<l serialim, though briefly. 

(a) Belching and Eructations.-'rhese may be of nervous origin. and 
a.re met with gcnera.ily in hysteric subjects, nnd less frequently in 
neurasthenics. 'l1bc air is swallowed, an<l then expelled with more or 
less noise, owing to an increased contractility of the stomach. The gas is 
odorless, and differs in this point from tLc gases of fcrmcntative dys· 
pepsia.. J~pigastric distress and distention often arise, and ccrt:lin nervous 
phenomena, as anx iety or palpitation, may coexist. It must not be 
forgotten, moreover, that in hysteric subj ects the belching may be from 
the esophagus alone. 

(b) Pyrosis means regurgitation of the acid contents of the stomach 
into the esophagus and mouth, causing intense burning sensations. '!'he 
stomach-contents arc not necessarily hyperaci<l. 

(r-) Rumination (,1lerycism).-A rare atfcction in which the food is re
gurgitated into the mouth, the cuU chewed, and again swallowed after the 
fashion of rumina.nts. 

(d) Nervous Vomiting.-This is a reflex neurosis that may affect 
persons of any age, though most frequently it is seen in adult females 
with au hysteric tendency. Without previous na,usea, and indcpcncl
entlv of the character of the food taken, the contents of the stoma.ch 
arc ~readi ly expelled or, more correctly speaking, regurgitated into the 
mouth, :ind then expectorated. Though this usually takes place after 
me:ds, it may occur without reference to meal-time-a. feature that indi
cates its nervous orig in. The attacks of vomiting a.re separated by 
longer or shorter intervals of excellent health. Periodic vomiting ma.y 
also occur independently of hysteria or other nervous affections, as pointed 
out by Leubc. The ('Ourse is rarely unfavorable, though exceptional 
instances have pro\•cd fatal. 

(e) Peristaltic unrest (Kussmaul), or spasm of the stomach, has been 
referred to un<ler Ner vous Dyspepsia.. It has also been observed in com
pcns.a.tory hypertrophy of the stom:tcl1-wall following pyloric ~tricture. 
In a case of gastric carcinoma in my own care the supcrruo~ility of the 
stomach ca.used an almost immediate expulsion of the gastric contents, 
and even of the rigi<l tcst-me1tl at certain times. 

Treat~ent.-reo the rcgimenal management, including a hyj;ieni.c 
mode of living, th.e attention of the physician should be priman.ly di
rected. The medicinal treatment is to be aimed at the causal or prnnary 
nervou affection. 'J1he valerianates and the hromids (the latter continued 
over a period o.f two or three months) often do good service. 

DIMINISHED PERISTALSIS OF THE STOMACH. 

(Ato11y.) 

(a) Pyloric Relaxation or Incompetency.-This is a rare neurosis that 
allows the partially digested gastric contents to pass the portals of the 
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stomach prematurely. It likewise permits _the regurgitation of the con
tents of the duodenum into the stomach. Its recognition is possible upon 
inflating the stomach, when gas may be seen to pass into the intestines, 
anJ. al~o (even with greater certainty) upon the regurgitation of intestinal 
contents into the stomach. 

(b) Cardiac Relaxation.-This condition leads to eructations and re
gurgittttions, ~nd when these are of aggravated form they impair the 
l!'.encral ~rntri~10n. Onlinarily this state of affairs runs for years without 
marked 1ll-cflects. 

(c) Atonic Dyspepsia (Ato11y).-This may occur as a neurosis, though 
oftener it is secondary to chronic gastritis. It implies hypomotility or 
insufficiency. 'The chyme is retained in the stomach beyond the natural 
time-limit. rl'here is an epigastric oppression with a distention of the 
organ during digestion that tends to become permanent. rl'here are eruc
tations of gas, an impaired appetite, and often constipation. The stom
ach is founil empty in the morning, and six or seven hours after Leube's 
te~t-meal it contains some chyme. In the absence of pyloric stricture 
the bypomotility may be shown by the administration of salol (see 
~fethods of Diagnm~is). 

Treatment.-The diet is to be regulated as in chronic gastric 
catarrh. It is rarely necessary to restrict the solids to the same extent 
as in the latter affection, but the quantity of fluids should be lessened. 
'l'he patient must be taught to ea.t slQwly and masticate thoroughly. Jlis 
hygienic standard of living must be high, and he must not be allowed to 
over-use his mental faculties. Exercise in the open air and cold baths, 
properly regulated) are potent for good. Of medicines, strychnin stands 
first) and I lrn.ve found the following formula. of great service : 

Jt. 'l'r. nucis vomicre, f3ijss (10.0); 
Inf. casc:mllro, q. s. ad f51v (128.0).-M. 

Sig. 3ij (8.0) three times daily. 

Electricity is also indicated, and it is in these cases that intra.gastric 
farndiza.tion has given excellent results. The constipation is to be over
come by an appropri:tte dietary (green vegetables, Graham bread, an 
abundance of fruit). The fluid extract of cascara sagrada. may be em
ployed if dietetic means fail. 

NEUROSES OF SENSATION. 

(Gaslralgia; Gaslrodynia.) 

Definition.-Severe paroxysmal pain in the cpigastrium in the ab
sence of gastric les ions. There a.re two other forms of this disease that 
arc clinically identical with gastra1gia, the one occurring in ulcer and 
carcinoma of the stomach, and the other in certain chronic nervous 
diseases, forming the so-called gn.stric crises, which will be considered 
hereafter. 

Etiology.-There may be a history of an inherited predisposition to 
neuroses of various sorts. Such conditions as anemia, exhaustion from 
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repeated hemorrhages, excessive vcncry, and lack or nourishment also 
predispose to this affection. ~I.1he female sex is more liable than the male, 
and in the forn~cr it appears to be dependent upon disturb.anccs of the 
menstrual function or quite frequently upon hysteric con<llliuns. It is 
sometimes excited, in those predisposed, by .reflex irritation, by deep 
grief, worry, ancl great anxiety. Ilypochondriasis an<l hypcracidity are 
also among its frcitucnt causes. 

Symptoms.-Thcsc are sudden in their onset as a. rule, an<l quite 
chamctcristic. Occasionally the attack is preceded by anorexia, or it 
may begin with a sense of oppression and distention in the cpigastrium 1 

lasting for a fow minutes. In any event, the ?nset of the attack proper 
is 11mrkcd by agonizing pttins in the cpigastrmm, that dart through to 
the back, and ttt times also pass around the lower ribs. The seizure lasts 
from a few minutes to an hour or two, and terminates with eructations of 
gas, or, lc~:s frctiucntly, with vomiting. From the nature of the causative 
factors it is obvious thttt the gastralgic seizures arc in no wise dependent 
upon the character of the food taken; hence the fact that they occur more 
frequently when the stomach is empty need occasion no surprise. Firm 
pressure over the cpigastrium relieves the pain. 1Yer1.101ts plu·no11u·1w, 
V<tryirig with the etiology of individual cases, are constant attendanb, Lut 
cannot be <lcta1lecl here. A distinct clinical variety is found a!".sociatcil 
with that form of nenous dyspepsia in which an excess of acid is secreted 
(ville Ilypersc:crction); this occurs at rnrying intenals. ~lany purely 
functional nervous disturbances are thus subject to the law of periodicity. 
I believe that a very small percentage of cases are ca.used by malaria, 
since I ha.ve met with two such cases in a distinctly malarial district1 

both of which yielded readily to quinin. The disease took on a. de:;:.. 
ultory, periodic clmracter, and was associated with other malarial 
symptoms. 

Diagnosis.-'l'he history, together with the characteristic symptoms 
of the gastralgic attacks and their time of occurrence, and also the ab· 
sence of any local ca.uses, will render a positive diagnosis easy in mo1it in· 
sta.nces. '..I.1o discriminate this condition from gastric ulcer is sometimes 
difficult, but stress has been laid upon the differential points in the 
description of the latter condition . 

Prognosis.-This depends entirely upon the causal condition. The 
disease it~clf has no intrinsic fatal tendency. 

Treatment.-'l'his is to be subdivided into (a) the treatment of the 
attack; (b) the mana.~ement of the intervals between the seizure~. The 
pain is, as a. rule, t'uffic.:icntly intense to demand morphin, which is be"t 
administered hypo<lermically in combination with atropin. This shoulil 
not, however, be repeated unless urgently needed. In mil<l attacks the 
constant or the faradic current often affords prompt relief. C'ndcr thc:'le 

~~1~~~~~t~;c:~ocl~~~ent~;··~~·{~~~~~~:U i~g:::1~ ~'~!~~ ~I;~ r~~:at~~~e~·~,~\l!~m~fs 
suffices to relieve the pain. 

(b) 1'/te Jiana,qement ~f the Intervals.-IIere the physieian"s efforts 
should be directed to the detection of the causes and their removal by ap
propria.te mea.ns. In hysteric females I ha.ve obtained goo<l result~ from 
the prolonged use of the valerianates, combining with them iron and 
arsenic, thus: 
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~· Zinci valcriana.t., 
Quininre valcrianat., 
Ferri arseniat. , 

)f. ct ft. pil. No. xviij . 

gr. xviij (1.16); 
gr. xxvij (1.H); 
gr. ij (0.129). 

Sig. One after each meal 

A change of a.ir is often highly serviceable, and should be advised 
whenever financial considerations permit. These patients arc constantly 
in a more or less exhausted, anemic, and run-down condition, and a. tonic 
plan of treatment is always indicated. The return of the attacks in ma
larial gastralgia. may be prevented by the timely use of quinin and arsenic. 
In the intervals between the attacks digestion, as before stated, proceeds 
normally, and the stomach therefore requires no treatment. Constipation, 
if present, is a condition demanding relief, not, however, by the use of 
purgatives, but by such means as massage, a suitable diet, enema.ta, or 
laxative suppositories. The physician must so regulate the sanitary par
ticulars of the patient's daily life as to put him in the best possible con
dition to improve the general nutritive processes. 

HYPERESTHESIA OF THE STOMACH. 

This is met with in functional and organic diseases, as well as iu 
chronic gastric catarrh and other affections of the stomach. Again, it 
may occur as a neurosis, most frequently in chlorotic girls and women . 
There is an increased gastric sensibility, so that the mildest irritant pro
duces painful sensations that may be either gnawing or burning in cha
racter. A feeling of fulness and nausea are among the common features 
of the complaint. Food and certain articles that are not easily digestible 
ma.y afford relief, and, oppositely, fasting or restriction of diet may aggra
vate the condition. The complaint, however, is often aggravated during 
digestion, particularly after excessive indulgence in certain kinds of 
food (crabs, lobsters, oysters, strawberries). Cutaneous symptoms. as 
erythem:i. and urticaria, may appear. Ilypochondriasis is often associated . 
The above symptoms are dependent upon an individual idiosyncrasy. 

Treatment.-At first a restriction of the diet to soft and liquid arti
cles should be tried, and later a cautious return to solid food is to be made. 
Of medicaments, the bromids, given for a period of tw~ or three month~, 
have given the best re ults in my own hands. For the chlorotic type 
iron in the form of Blaud's pill, in ascending doses, is the best treatment. 

This consists merely in a loss of appetite, and occurs in many organic 
gastric disorders. It may also be a primary gastric neurosis, the latter 
beinµ; often associated with gastnc hyperesthcsia. Anorexia sometimes 
learls to a repugnance to food an<l a degree of abstinence that may induce 
grave nutritiona,J disturbance. Among exciting ca.uses mental shock of 
an,v sort ranks first. In other instances the patient may experience 
h~nµ:er. but on attempting to ea.t anorexia quick ly develops. 'rho recog
nition of anorexia. as a primary neurosis of the stomach is fliflieult in 
the extreme after the general nutrition lias become seriously impaired. 

" 
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Chronic dyspepsia, phthisis, and other disea~cs associated with emaciation 
and_ debility must be excluded before the diagnosis is established. 

HYPEROREX.IA. 

(Excessive Appetite.) 

This may either be symptomatic of other affections (e . v. diabetes melli
lus) or it may be of nervous origin. It m~ty also be paroxyimrnl (bulimia). 
'L'he patient complains of Lurning sensations in the cpigastric region and 
of an insatia,blc hunger. The symptoms of neurasthenia and hysteria 
arc often in association. The local and general symptoms are rclic\'Cd by 
foo<l. IIyperorex ia may become permanent (polyphagia) and induce great 
debility. It m:iy also accompany other nervous disorders, as affections of 
the brain, exophthalmos, and migraine. 

P ica is the term applied to the craving for substances not usell as 
food (slate-pencils, dirt, chalk). 

Malacia represents the desire for highly spiced dishes (mustard, 
salads, pickles, fruits). 

The above conditions are met with in neurasthenia., chronic gastric 
a.flCct.ions, and chlorosis. 

VIII. DISEASES OF THE INTESTINES. 

METHODS OF DIAGNOSIS. 

Examination of the F eces.-Although the rcni lts ai·c in most 
cases unsatisfactory, an examination of the feces should not be neg
lected, especially in the more serious affections of the intestine. ':rhis 
embraces-( a) a macroscopic; (b) a microscopic; (c) a chemical ; and 
(d) a. bacteriologic examination. 

(a) The macroscopic appearances often suffice. A thorough in;:;pec
tion of the stools, a. matter too often omitted, furnishes valuable points 
in regard to the presence or absence of coarsP parasites. fragments of 
tumor, foreign bodies, concretions, blood. bile, pigment, fat. pus, mucu~. 
undigested meat, and the like. 

The shape, color, and consistence of the stools must be noted. and it 
is to be remembered that in these particulars, as well as regards their 
fre11uency , they exhibit a considerable ra.nge of normal Yariation~, 
according to individual peculiarities, the character of food taken. an1l 
so on. It is to be recollected that normal stools contain fat in rar_ying 
amounts, for the reason tha.t only a limited quantity can be emulsified 
and taken up from the intestine. The naked eye ma.y, ttt times, detect 
Hs presence from the "pcculiltr silvery appearance" of the feces. Fat 

!font!1 ~n s~?i/:h(~~e~t~~,:~e~·1t1~8 "~f~cbe 1~~~~~~~~~~i t~~c:I~~/ep•11~:t~leJ::~~ 
present a shining, tallowy appearance, either throughout or in circum
scribed spots. Again, the fat ma.y occur in the form of oil floa.t~ng on 
the surface of liquid stools. Mucus is also visible, either as ~hm.v or 
jelly-like masses, or as shreds and granules (sago-grains). Diarrheal 
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stools should be examined macroscopically with great care, and the !-iame 
maY be sai<l of constipational dejections. 'l1he latter often a!'sume a 
ro~u<le<l form (sheep's dung) on account of their delay in the large 
bowel. They may attain to the size of a small orange, and may be, 
though rarely, enveloped in mucus or blood-streaked. i 1hcir color is 
dark. On the other hand. tLc stools may be colorless in cases in "hich 
the bile-ducts arc occluded; these usually contain a large proportion of 
fat. though not i1wariably. The effect of certain drugs upon the color 
of the stools is to be borne in mind. When blood is intimately min
gled with the feces, they have a .reddish. dark- or blackish~bro"n 
(tarry) color, according to t~c quantity and the time allowed for decom
position in tbo intestine. Blood1 either clotte<l or fluid 1 may also be 
pn~sed in n. pure f'tatc. Its source is usually the lower part of the bowel, 
though, when peristalsis is greatly augmented, it may come from the 
small intestine. ~s in typhoid fever. Pus ma.\· occasionally be rccog· 
nized maeroscop1cally. ·•For the detection of sma.ll concretions the 
stools should be passed through a. sitffe; large concretions are easily 
recognizable. I generally add some ether pre,·ious1,v, in order to some
what o,·ercomc the bad odor,. (Ewald). 

(b) 1-llieroscopic .E.'i·amination.-Diarrbeal stools can be examined as 
discharged, but to solid and mushy dejections a solution of common 
salt (t per cent.) should he ad<lcd and all hard masses thoroughly 
broken up. Different portions of the stools arc to be selected for micro
scopic examination. B_v the use of the microscope we ar(' enabled to 
detect parasites and their eggs in the intestinal contents; also mucus in 
the form of shining, vitreous, homogeneous, or whitish masses; a.nd in 
the interior of the latter bacteria, various crystals, and intestinal epi
thelium ma.y be seen. Remnants of ,-egcta.ble food may simulate mucous 
islets. but the former strike a blue color on the applicat ion of the potassium
iodid test. Microscopically, diarrheal stools show undigested muscle
fibers. fat-crysta ls, Yegctable cells, starchy granules, and innumerable 
bacteria. On microscopic examination of the dejections in constipation 
we find" a. copious detritus of brown or black color, usually numerous 
colorle:-:s or slightly tingC'd triple phosphates (phosphate of ammonium 
and magnesium crystallizing in the form of a coffin-lid), or. more sparse, 
cry~tals of neutral phosphate of lime. Sel<lom clo we meet with the 
rhomboid plates of cholcsterin, which are recognized in that they arc 
colored from a reddish-brown to violet by dilute sulplrnric acid (1: 5), 
and become blue or green on the further addition of a. solution of iodin. 
Xeedlc-shaped crystals of fat, single and also in the forms of tufts, are 
frcf1uently met with. Bile-pigment cannot be detected. L1 n<ligcsted rem
nant~ of food arc only sparsely present, owing to the long detention of 
the fecal matter in the bowel. Epithelium from the nnwous membrane, 
pus.cells, and blood-corpuscles, unless they come from the passage of the 
fecal mass through the anus (in which case they arc simply adherent to 
the external surface of the scybala and are but little changed), arc 
greatly altered; they arc fatty, degenerated, shrunken, and hardly 
recognizable. "The micro-orga.nisms are numerous, in lively motion, but 
ba''e no specific sign ificance" (Ewald). 

(l>) Uhemieal Ji,'xamination.-The presence of bile-pigment is easily 
detected by the Gmelin reaction . 'fhe stools must, if needful, be ren-
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dered fluid by the addition of water, then filtered, and the filtrate 
allowed to dry. At the .margin of the drop the charnctcri~tic "rcen 
color will appear. Urobilm strikes a. red color. The stools in dia7"rhea. 
may contain ferments capable of digesting albuminoids. The fatty acids 
arc distinguished from fatty soaps by the solubility of the former in cthl'r. 

'!10 detect a. very 8mall amount of blood that may be intimately 
mixed with the feces UJC test of Fr. ~Iiill er and Weber gi\'cs the most 
reliable results. Solid or mushy stoo ls arc first rubbed up with water 
an<l filtered. A portion of the filtrnte of liquid feces is added to 
5 cubic centimeters of glacial acetic acid and ether, and the \1 hole 
well sha.kcn. The ether generally settles clear, but if it does not a few 
drops of absolute alchohol are to be added. The presence of blood 
(hematin acetate) is shown by a reddish-bro"'n tint given to the layer 
of ether. 

(d) .il bacterial examination of the intestinal contents, and particu
larly of any mucus or mu co-pus that may be discharged, ma.y decide the 
diagnosis of cert:tin intestinal disorders (tuberculosis, amebic dysentery). 
For the method of carrying on these investigations the rcacler is referred 
to special works on diagnosis and bacteriology. 

Physical or External Examination.-Inspection.-A few of 
the points of greatest diagnostic import:mce only can be gi,·en here. 
Localized prominences are to be noted over the abclomen, thpugh the 
fact should be remembered that these may be simulated by localized 
contractions of the various abdominal muscles. The influence of respi
ration on these circumscribed bulgings is also to be observed. In the 
absence of unusu:tl tension of the abdominal walls it is of great value to 
inflate the large intestine with air per rectum, and to note the progres
s ive distention of the intestinal coi ls as a means of detecting obstruct
ing les ions in the bowel; the position and mobility of a tumor should 
also be noted. It is often of mtirked aid to inspect the mucosa of the 
large intestine, as far as may be, by the use of a.pproved specula (Sims, 
FergllSSon, Cusco, as modified by Ricord). 

1-'alpation.-'L'his is the most important method employed in the 
diagnosis. 'J1he patient should occupy the dorsal dccubitu!l.1 with the 
head raised, the thighs drawn up, and the mouth open, so as to relax the 
abdominal muscles. Something may be gained in this direction by dis
tracting the pa.tient'd attention. I have found that placing the patient 
in the lateral decubitus, with the thighs flexed on the abdomen. has f:n
abled me to determine better than in any other manner the degree of 
mobilitv of certain tumors. The examinCr should not fail to rl'member 
the knCe-elbow position in cases in which it is desired to palpate the 
parts occupying the bottom of the pelvic cavity and all deep-seated, 
mova.ble growths. In certain cases relaxation of the abdominal mu~clcs 
is only obtain11blc by bringing tho patient under the influence of an an
esthetic, and I do not hesitate to do this in cases in wlJich a correct 
diagnosis is highly important. In palp:tting the abdomen for ab.normal 
condit ions we must keep in mind steadily the relations of the chtfcrcnt 
parts of the intestines, and also the fact thtLt the latter may vary con
siderably in position-a fact particularly true of the trans,·er~e colon 
(vitle Entcroptosis). In this connection Ewald's statement ''that ab~or
mtt!ly situated orguns or neoplasms of parts other than the iute~trncs 
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will. under the pressure of the intestines 61led with air or water, return 
to the position that the organ normally occupies," should be emphasized. 
Ile continues: "Tumors of the kidneys or sp1Ccn will be pressed up 
under the diaphragm, tumors of the liver and of the stomach will be 
forced upward, and those of the large omcntum toward the front and 
downward, while retroperitoneal tumors of the pancreas, of the spinal 
column. or of the pelvis will remain fixed." 

The palpation of pathologic conditions of the intestines will be con
sidered in connection with the separate intestinal affections. 

Percussion detects a fluid effusion either in the general peritoneal cav
ity, the position varying with the position of the body, or in circumscribed 
localities; tbc latter must not be confounded with areas of dulncss that 

~~:e a~~~::~~;.ed t rsr,~ ci;li1: ~~:~i t~~1~:~i ~a ~~~~~~rr~:~~11~;,;}/~~~i ~):1?i~:-~,7) '~::~ 
erally gives a pure tympanitic note, though if the tension be very strong, 
a non-tympanitic tone is elicited. These sounds are general, e\·cn ex
tending up to the fifth or fourth rib, and hence they CO\'Cr the regions 
of the spleen and liver. '11he best results when the abdomen is not tense, 
however, are obtained after inflation of the large intestine with air, 
since the presence of new-growths, of dislocated viscera, and the relation 
of the large to the small intestine can thus be accurately determined. 

Auscultation.-Noises are often audible either at a distance or by 
means of a stethoscope applied to the abdomen . They are sometimes 
occasioned by the natural peristaltic movements or by certain voluntary 
or involuntary spasms of the abdominal muscle. Again, a htrgc amount 
of air and gas in the intestine may excite sounds. These arc heard most 
fre(1ucntly in the ileo-ceca} region. I ha.ve repeatedly confirmed the 
observation of Ewald, who frequently found in those suffering with 
chronic intestinal indigestion a swashing or splashing noise, sounding 
as though a.ir and water were being forced through a narrow space in 
the ileo-cecal region. 'l1hese sounds ma.y rarely be found in hea.ltl1y 
persons. Rimilar noises sometimes have their scat in the descending 
colon, pn.rticularly if the bowel is unnaturally dilated by air or fluid. 
They arc often audible prior to an evacuation in cases of colitis. Noises 
may also originate in the transverse colon, and to discriminate these it is 
nece~sary to empty the stomach if we would avoid confusion with iden
tical gastric sounds. Direct auscultation of the intestines renders aud
ible the peristaltic movements, and the absence of the latter indicates 
paralysis of the intestine, which may be local or genPral. Friction
sounds tend to appear, and a.re audible when inflammatory cxudates are 
present. When obstruction of the large intestin€ is suspected, ausculta
tion should be practised while air is being forced into the rectum, in
~mu?h as the degree of permeability can b~ thus determined. l\Ietallic 
tmklmg and amphoric noises may be a.ud1ble, particularly on making 
auscultatory percussion, but these are without real diagnostic value. 

ENTEROPTOSIS. 

Definition.-'11he descent of the intestines from tbeir normal 
position. 'l1he condition occurs coincidently with gastroptosis, neph-
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roptosis, and prolapse of other viscera, constituting splauchnopto~is 
{Gl<'nanrs disease). 

Etiology.-It is linked with gastroptosis and other forms of ptosis 
by common etiologic influences, such as sex (being moot common in 
females), tight-lacing, traumatism, muscular strain, numerous pre,!!nan
cics, rapid emaciation, and probably the wrong use of cathartic..,. Eitlu.'r 
the sma.11 intestine alone or the large, or both, may be invoh·ed. Pro
lapse of the colon (coloptosis) is the more common , and, according to t'. 
1\lcincrt, is even more frequent than gastroptosis. Lying immediately 
above the symphysis pubis, it is sometimes elongated a,n<l tortuom;
" s. or M-sh:ipcd." 

Symptoms.-The condit ion , even when pronouncc<l1 may exist 
without symptoms. On the other hand 1 in the majority of insta.nces the 
intestinal, gastr ic, and other bodily functions are disturbetl, and yet 
cnteroptosis is usually overlooked. Chief a.mong tllC intestinal s~·mp
toms is cxcessi\'C flatulence; not rarely, also, there is mcmhranous 
enteritis. the l:Ltter probably being due to the flexures that produce an 
arrest of fecal masses, and this in turn causing inflammation (Boas). 
Constipation generally prevails, and sometimes alternates with diarrh(_•a. 
The symptoms of gastroptosis and ncphroptosis arc often associated; 
they are loss of flesh and nervous symptoms, and the latter may simu
late those of neurasthenia. or hysteria. 

The diagnosis is made upon the afore-mentioned points and upon 
the results of a careful physical examination. The position of the colon 
rna.y be determined by inflation with ai r or gas. Again, after the injec
tion of water (f5viss-ixss-200-300 c.cm.) a. splashing sound is audible; 
this is double the a.mount of water r e(tu irccl in the normal condition. 
GICnarcl has pointed out that a transverse cord (which he beliC\'CR to be 
the colon) can be fo lt in the upper part of the abdomen. Iloas and 
Ziemssen assert tha.t this col'd is the pancreas, rendered palpable by the 
sinking of the stoma.ch. 

Treatment.-'l'he bowels must be moved regularly, the tonicit,v of 
the abdominal walls must be increased by electricity, massage, and hydro
therapy, and in strongly nervous cases the treatment of neurasthenia, 
including the W cir Mitchell rest-cure, must be inRtituted. Supporting 
bandages have been found serviceable. The medicinal treatment aims 
at meeting certain symptomatic indications, such tlS tlatulence and fcr
meata.tion. 

INTESTINAL CATARRH. 

( Catarrltal Enteritis.- .Vuco-enteritis.) 

Definition.-A ca.tarrhal infiamma.tion of the mucous membrane of 
the whole or of any anatomic division of the intestinal tract. It may be 
either acute or chronic, primary or scconda.ry. The chronic variety o~
curs less frequently than its counterpa.rt, chronic gastritis, particularly m 
adult life. 

Pathology.-The morbid lesions of the acute variety do not <liffer 
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essentially from those met with in catarrhal inflammation of any other 
mucous membrane. 'l 1hc first stage is characterized by swelling and dry
ne~s of the mucosa; this is soon followed by a copious secretion of mucus, 
an<l more rarely of pus, which bathes the membra.nc more or less com
pletely. After an abundant secretion is poured out the membrane appears 
rather pale, though the tips of the valvuke conniventes in the small in
testines may appear rc<l<lenecl. The solitary and agruinatc<l glands, as 
well as Peycr's patches, stand out prominently, owing to their corrugated 
condition. Quite often the apices of the solitary glands undergo a ne
crotic change, thus forming follicubr ulcers. The remainder of the 
mucous membrane may also be the scat of rather extensive areas of 
supcrficia.1 erosion, thot;gh this must not be confounded with postmortem 
softening of the epithelium. Postmortem softening of Lhe mucosa, with 
swelling and even dest1uamation of the epithelium, is commonly seen at 
the autopsy. In chronic intestinal catarrh the mucosa presents a slaty 
hue, with a more or less clark pigmentation of the \'illi and follicles; it is 
in ruost instances thickened, owing to an increase in its connccti,·e-tissue 
elements. In a smaller number of cases it is thinned, particularly in the 
intestinal catarrh of children, on account of atrophic changes affecting 
chiefly the glandular and muscular layers. Roughening of the i11ner 
surface of the bowel, clue to projecting glands, is frequent in those.' forms 
of chronic intestin:tl catarrh that are attended with thickening of the 
coats. Polypoid cysts may develop in long-standing cases. 

Etiology.-'l'he primary form is produced hy (a) local irritants, 
either mechanical or toxemic, that find their wav into the intestinal canal. 
rnie chief source of these cxcitants is an unsuit~b]e dietary, and especially 
is this the case in children . It is readily seen from tbis fa.ct why the 
stomach and t11e intestines are often simultaneously involved in a. ca.tarrl1al 
process. (b) Over-eating may be productive of the disease, though this 
often excites dianhea by merely increasing intestinal peristalsis. (c) 
Idiosyncrasy has a positive influence, the inge~tion of certain substances 
not diflicult of digestion being invariably followed by this affection in 
individuals thus predisposed. (cl) Toxic substances, whether in the 
form of tainted food-stuff! (spoiled meats, ice-cream, beer) or inorganic 
poisons (mineral acids, caustic alkalies, mercury, arsenic) or irritating 
cathartics, often produce intestinal catarrh. (e) Impure water. (.f) At
mo~pheric changes, particularly a prolonged high or a sudden fall of tem
perature, the latter being especially apt tl1 cause it in children. (9) An 
excess or a lack of biliary secretion. Two functions of the bile (its anti
septic properties and its power to stimulate peristalsis) must not be for
gotten: the one explains bow a paucity of this secretion favors the 
abnormal processes of fermentation that a.re capable of exciting catarrh, 
and the other makes plain the possibility of a bilious cfotrrbea being due 
to an excessive hepatic secretion. It is not clear, however, that the latter 
condition is attended with an actual catarrbal process. 'l1he same is true 
of diarrhea due to fright, excitement, or other nervous influence. 

Secondary or complicating forms are caused-(a) By direct extension 
f~om :tdja.ccnt orgaus (e.g . gastritis, peritonitis, hernia, and inv:i.gina
t1on); (h) By general infectious processes (septicemia, pycmia, typhoid 
fever, 1lysentery, cholera, tuberculosis. pneumonia). 

The chronic forms are met with-(a) In certain cachectic states (ca.r-
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cinoma., chronic malaria, chronic Bright's disease, Addi~on 's disca!o;e, and 
profound anemia); (b) In connection with disturbances of the circulation, 
particularly such as produce stasis in the terminal branches of the portal 
system of vessels: among the chief diseases that ten<l to prevent the 
return of venous bloo(l from the intestines arc chronic heart-affection~, 
diseases of the liver (especially cirrhosis), and emphysema; (c) l:'c,·erc 
cases of chronic diarrhea, supposed to be due to the protozoon balrmtidium, 
have been reported recently. rrhe evidence to show thflt the morbid 
lesions of this disease are of parasitic origin is exceedingly strong. In a. 
case reported by Ortmann, in which the balantidia. were readily discov
ered in the discharged mucus, treatment was of no avail until means were 
employed that <lestroyed and cause<l their disappearance ; the patient then 
made a. good recovery. 

Among predisposing causes is the age, anc11 though it occurs at all 
ages, children arc particularly liable to the disease. Unfavorable hygienic 
surroundings, especially when a high temperature prevails, nn<l epidemic 
and endemic conditions, have a strong predisposing influence also. 

Clinical History.-From a purely clinical standpoint we recognize 
not only acute and chronic forms of enteritis, but also a few important 
varieties based upon their general and local anatomic regions. 

The simple acute form of general catarrh of the intestines (muco
enteritis) has for its two most characteristic symptoms slight griping or . 
colicky pains in the abdomen (sometime$ absent), that are followed soon 
by diarrheal stools. The discharges consist, at first, of feculent masses, 
and later of a watery, highly irritating fluid . Diarrhea. is due p:trtly to 
increased peristalsis and partly to the abnormal irritability of the intes
tinal mucous membrane. Active peristalsis of the intestines may (virle 
ante) be of purely nervous origin, and produce a diarrhea that is to he 
distinguished from that due to catarrh. 'l1he ca.uses tha.t produce the 
catarrh also produce the undue peristaltic movements-a fact of great 
clinical importance. If it be true, as physiology teaches, that the stools, 
owing to the absorption of the watery portions of the food, arc normally 
formed in the large intestines, then catarrh of the small intestines alone 
cannot excite din.rrhea, though it may be attended with increased peristal
sis. On the other hand, in acute colitis diarrhea. is conspicuous, and 
forms the most important clinical symptom. The vigorous peric;;talsis also 
accounts for the gurgling and rumbling sounds (borborygmi) that a:e 
often felt and hca.rcl by the patient himself. ~rlJCse peculiar noises, if 
pronounced, point to isolated catarrh of the small intestines. The stools 
vary in number from two to ten or more, beinO" increased in frequency 
after ta:king food; gases. are also formed, causi~g tympa.nites. rrhe thi.n 
stools. either present a brtght-yellow or a. yellowish-brown color and emit 
offensive odors. Occasionally they are greenish in color from the pres
ence of considera.blC' quantities of bile-pigment or from bacterial action. 
In advanced cases of considerable ~evcrity there is painful tenesmus i t~r 
stools arc often small and conta.in mucus and blood, becoming dyscnter1c 
in character, especially when the colon is chiefly affected. 

A microscopic examination reveals large masses of epithelium and 
mucus, as well as fungi of many different descriptions, and isolated leuko
cytes, crystals of ca lcium phosphate, oxalates, remnants of food (starch
granules, fat, vegetable and muscular fibers). Flakes of ycllowisb-brown 
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mucus and large pieces of epithelium may often be seen with the naked 
eye. The stools give an alkaline reaction, except in cases of acute en
teritis in children, when it may bo acid (Von Jaksch). 

~L1he physical examination reveals on inspection slight tympanitic dis
tention as a. rule. Palpation elicits considerable sensitiveness in the ma
jority of cases, though during the colicky pains pressure with the palm 
or the hand often affords relief. Fluctuation ma.y be detected if the intes
tines contain much fluid . Percussion gives an exaggerated tympanitic 
resonance, varying, however, with the fulness of the bowel. Nausea may 
be present, and the appetite is often greatly impaired. There is marke<l 
thirst and the tongue is dry and furred. 

The general symptoms arc often entirely wanting, save for a sl ight 
feeling of weakness clue to the diarrheal discharges. Severe forms of 
infectious origin often disturb the general health considerably. The 
patient is languid, and prostration is prominent: he suffers much from 
headache, anrl pyrexi:L is common, the temperature often reaching 100°-
1030 F. {37.7°-3D.-1° C.). The higher temperatures are seen among 
children. Additional e,·idences of a systemic affection arc sometimes 
observed, such as painful enlargements of <'ertain joints and severe 
muscular pains. 

Complications. -The symptoms of gastric catarrh (vomiting, 
nausea, and pain immediately after feeding) are often associated with 
those of enteric catarrh; the combination is theu spoken of as gastro-
enteritis. · 

Special Forms.-Though the anatomic limits in the more or less 
local forms of intestinal catarrh cannot be made out <lefinitely, yet the 
different clin ical pictures obsened often enable us to fix the location of 
the disease with considerable accuracy; it is important, moreover, from 
the standpoint of the treatment, to accomplish this whenever possible. 
1'he follow ing may be briefly described: 

(a) lJuodenal catarrlt (duodeniti.!), in which form constipation, often 
obstinate, is present in the place of diarrhea, the colon not being af
fected; merely local pain, tenderness on palpation. and unrasincss are 
complained of. 'l111ese symptoms may frequen1l,v he overshadowed by 
those referable to the stomach when gastric catarrh coexists (.qastro-duo
drnitis). Without the presence of jaundice, due to the occlusion of the 
common bile-duct in consequence of the swelling of the duodenal mucous 
membrane, the diagnosis of this affection must remain highly floubtful; 
but, fortunately, this symptom is frequently observed. 

(Ii) Localized catarrh of tlte jejunum and ileum cannot, as yet, be 
diagnosticated correctly. ':rhe condition is often found to be a more or 
l~::s prominent feature in general enteric catarrh, in which complaint 
diarrhea. is a. prominent symptom. 'l'he existence of this Rpecial variety 
ma,y he ~afely inferred when certain enteric symptoms are combined with 
marked gastric disturbance. Under these cil'cumstanccs the symptoms 
indicative of inflammation of the small intestines are rumbling noises 
(borborygmi), col icky pain, swell ing, and slight tenderness over tbe 
abdomen in the vicinity of the umbilicus or over other regions occupied 
by the smaJI intestines. Finally, an examination of the stools furnishes 
\'aluable points for differential diagnosis . It must be kept in remem
brance that in catarrh of the small intestines the stools may be quite 
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solid, despite the increased peristalsis caused by the catarrh;tl procei-s 
(vide ante). ~fore frequently1 when the ileum is the seat of catarrh 
the colon is also imp1icatcd, this combination being attended with diar
rhea, even if it be of minor severity. The thin stools ·· contain fooli
remnants, that point indubitably to implication of the small intc:-;tinc." 
As the result of increased peristalsis of the smal l intestines thci1· con
tents are passed into the large bowel with undue rapidity; hence the 
latter conta.ins undigested food-constituents and other substances that 
are normally found in the small intestines. These pass from the rec
tum unclrnnge<l. 'l1hey arc mainly sta.rch, fat, and masses of meat-fiber, 
the latter of which may be of' sufficient size to be seen by the uaked eJ•· 
rl'his would be pathognomonic evidence of the form of ca.t:.inh in ques
tion if it were not true that increased peristalsis of the small intestines, 
due to other conrlitions, as anemia., extreme nenousncss, and fc\lcr-con
ditions, tha,t arc not seen in ilea-jejuna! catarrh, causes the same fecal 
peculiarities. 

In health the contents of the small intestines give the charactcri~tic 
color-reaction for bile-pigment, whilst the contents of the large bo,1cl 
and the stools do not. In intestinal catarrh, with increased peristalsis 
of the small and large intestines, there is. however, quite often a large 
admixture of undecomposed bile-pigment (Rtrlimpell) that respon<ls to 
Gmelin's test, 1 a fact of considerable value in cliap;nosing catarrh of this 
portion of the intestinal canal. Nothnagel has ca ll ed forcible a.ttenti(m 
to the fact that round bile-stained stools and sma ll pigmented ma~ses of 
mucus a.re met with, and a.re highly characteri stic of the diarrhea that 
ma,rks catarrh of the smaJ I intestines. 

(r) Golitis.-The joint appearance of abdominal pain nncl diarrhea is 
almost pa.thognomonic of this condit ion. These symptoms, in the ab
sence of the more prom inent aud above-mentioned clinical features that 
have special reference to inflammation of tbe snmll intestines, point to 
the fact that the large in test ines are the ch ief scat of tlie disease. 

Pl1.ysical examination is only partially confirmatory of the rational 
symptoms. ~:rhe chief sign is tenderness on palpation over the track of 
the colon . An ocular examination of the stools fomishes important prac
tical results. They may contain blood and mucus, and the latter often 
in masses large enough to be readily ''isible to the naked eye; it is not 
intimately mixed with the feces, as in catarrh of the small intestine.". 
but forms. separate masses. The feces are often of the consistence of 
soup. "If the catarrh affects the lower portion of the large inte;.;tine 
chiefly, it ma.y he that the intestinal contents are already formed" in 
firm Jumps, which may sometimes be who1ly or partly fncloscd in a. 
layer of mucus (Strlimpell). 

Such general symptoms as loss of flesh, weakness, and sallowness of 
the skin are often observed. Simple diarrhea, la sting but a few days. as 
a rule, is to be classed with catarrh of the large intestines, since tLc:-oc 
affections imply increased peristalsis of the large bowel. It is. not 
always easy, however, to discriminate tliarrhea due to purely functional 
influences or to catarrh of the rest of the intestinal tract. 

1 This consists in bringing a few drops of nitric acid in contact. with the i~teiitia~l 
content'i,when the characteristic play of colors appears. f8eealso MethodsofD1agnoois, 
pp. 786-789.) 
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(d) Proctitis, or infJ::unmation of the rectum, is characterized by 
painful tcncsmus anJ by the presence of large 11uantitics of mucus and 
pus, particularly in the dejections. The disease may be primary, though 
more often it is secondary to morbid lesions either in organs that are 
adjacent to or in the rectum itself. 

Chronic intestinal catarrh may, comparatively rarely, be a primary 
disease, de\'eloping gradually. It may also be secondary (vide Pathol
ogy) at times to one or more attacks of acute intestinal catarrh. Gen· 
erally there are no other local symptoms to call attention to the coll(li· 
tion tLan chronic diarrhea. l\lore rarely there are in addition colicky 
pain and tenderness over the abdomen. 'fhc diarrhea often alternates 
with constipation, and th is is most a.pt to be the case when the disease 
is of id iopathic origin an<l affects only the hirgc intestine (Notlrnagcl). 
Constip:ition is cornstant in those cases in which atropliic alteratious 
occur in the glandular nnd muscular coats, as well as in those in which 
the lesions arc in the small intestines. When co11stipation is not pres
ent the stools arc thin, pale, sometimes fermented, emitting offensive 
odors, and vary greatly in number and quantity. There is com
monly present ,·isiblc mucus, owing to the fact that the most frequent 
seat of the disease is the large intestine. When the small bowels are 
also implicated, food-remnants arc found in the dejections (lienteric 
diflrrltea). That form of diarrhea occurring in 01-,qani<: diseases of 
tlie lteatl . liru, and lw1r1s demands brief special mention. Here 
the scrum of the blood is made to exude into the intestines, owing 
to mcchanic:al obstruction to the return of the venous blood, and this 
rc!<ults in a liquefaction of the feces. rrhc stools arc apt to be most 
copious and numerous during the morning hours. Sometimes an 
irresistible desire to evacuate the bowels seizes the patient as soon as 
his feet strike the floor on rising in the morning; two or more serous 
<lischarges follow each other at short intervals. Subsequently, all dis
charges cease until the follow ing morning, when the same symptoms arc 
repeated. 'The general nutrition suffers visibl_y in chronic enteritis, and 
cmttciation eventually becomes pronounced. l have also noticed slight 
pyrcxia, cspeciall.v in the cHning hours. 

Differentia l Diagnosis.-Among the diseases likely to he con
founded with acute catarrh of the intestines are typhoid feve1· , dysentery 
(disca~cs in which diarrhea is a cardinal s.ymptom), 7Jl'1'ilonitis, .and c()lic. 
The chief differential features between simple colic an<l enterIC catarrh 
may be contrasted thus : 

E~TERIC CATARIUJ. 

Diarrhea is constant. 

~~~·~r i~niri~i:~~g!~~ct0Is ~l~;:eto.11owed by 
thei-:tool. 

Tendernessintheintervnlsbet.weenpains. 

Co1.1c. 

Constipation ii! present. 
No fever. 

:7~!~~;~?:~t::~~;;ri~l1:~~:~~;'.::~~~s.is not 

From 7Jeritonitis we may readi ly distinguish catarrh of the intestines 
by the more intense pain and tenderness, by the constipation, the 
grea.ter tympany, the constitutional disturbance, ancl more especially by 
the anxious face, thoracic respiration, and immobi lity of the patient, all 
of which cb:lracterize the former disease. When the charncteristic 
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symptoms of typhoid fever (the typical teu.perature-curYe, swelling of 
the spleen, and eruption) and dysentery (scant,v, frequent stools and 
tenesmus) are present. they are easi ly separable from cntcric catarrh. 
In chi ldren, however, the diagnosis between typhoid foyer and simple 
catarrh of the bowels offers consiclerable difficulty; but tltc tcmpcrature
reconl, if carefully kept, the enlargement of tLe spleen, and the charac
teristic eruption, when taken jointly, will warrant the diagnosis of 
typhoid fever . 

ln diagnosticating chronic intestinal catarrh we ma.y ha.Ye difficulty 
in eliminating lardaceous disease of tlie bowels and ulCl'ration; the man
ner of doing this in case of the latter condition will be pointed out here
after. Amyloid degeneration, however, is a genera l disease, affecting 
prima.rily other organs than the bowel, and hence l:irdaceous diarrhea 
is always prccerled by the clinical indications of the disease in otber 
parts of the body. 'l'be condition also gi\'es a definite etiology as a rule. 

Prognosis.-'I1he prognosis in uncomplicated cases is fa\•or:il>lc, 
though the possibility of a merging into the chronic form must be borne 
in mind. Occurring in weakly subjects, especially at the extremes of 
li fe, and in the course of debilitating affections, acute catarrl1, of tbe 
intestines may become a source of danger to life. Its duration varies 
much-from three to ten days or more-according as the type of the in
dividual case is mild or severe. 

'fhe prognosis in the cliron:ic forms is moderately good as to life, 
though as to cure it is not so, the disease often lasting for many years 
together, or as long as the chronic conditions producing it remain un
removed. It sometimes exhausts the system of those suffering from 
serious causal affections of a chron ic nature, and occasionally it ulti
mately proves fatal. The prognosis will depend largely upon the charac
ter of the etiologic affection, but intestinal catarrh invariably renders 
the prospects of' the latter more gloomy. 

Treatment.-Rcspecting the trea.tmcnt of this affection the views 
of tbc profession ha.ve undergone ma.ny changes, even within recent 
years ; hence it may be reasonably inferred that our present therapeutic 
methods arc by no means satisfactory. 

Hygienic and Dietetic Ma.nagement.-If the cause be some rrror of 
diet, all injurious articles must be rigidly prohibited. In the milder 
cases due to this ca.use a mild purgative, followed by proper dietetic 
treatment, is all that is required. Albuminous food in liquid form 1 such 
as skimmed milk, weak broths, and even semi-a11ima] articles of 
diet, as eggs, oysters, sweet milk witL seltzer. are usually well borne. In 
the severe forms predigested liquid foods only should be allowed. When 
the chief seat of the disease is in the Jargc intestine, we may allow 
easily digested starches and certain green vegetables (arrow-root, sa~o. 
lettuce, water-cress); the coarser vegetables, all fa.ts. and most !ru1.ts 
sLoulcl be withdrawn absolutely. Hest in bed is c~pecially bcncfi?1al in 

that it serves to keep the abdomen wa rm and mitigates the pain and 
diarrhca.1 and, in short, cures the disease. Sinapisms sb~uld he ap
plied at the outset until the ~kin is reddened, succeeded by light li1.1~ced 
poultices until the local scns1ti\'cness has, in a great measure, suh~uled; 
after this a flannel band may be applied. 'l'be local abstraction of blood 
by a few leeches, applied to the abdomen or anus, is beneficial in the 
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early stages in severe types of coterie catarrh, pro\'idcd tLc patient's 
strength is good. 

Medicinal Treatment.-It is sound practice to prescribe a mild ca
thartic (castor oil, calomel, or rhubarb, fo llowed by a saliue) with a view 
to getting rid of irritating intestinal contents. In my own hands a 
sceond dose of some gentle purgative bas been followed by happy re
sults. H owever, shou ld improvement follow the action of the first 
measure, a repetition shou ld not be advised. 

If the chief tenderness be localized in the right iliac fossa., corre
sponding to the course of the colon, a simple enema, slowly given, will 
stimulate the bowel sufficiently and cleanse it more effectually than a 
cathartic. S ubsequently, chief reliance is to be placed on intestinal 
antiseptics and astringents, though it must be recollected that the selec
tion of internal remedies must, in part, be influenced by the etiologic 
indications. :For instance, if the cause has been exposure to cold or 
wet, besides the efforts directed at the local condition diaphoretics and 
febrifuge mixtures arc serviceable. I have found the following com
bination to be of benefit in controlling the inflammatory action : 

I}. Salo!, 3ss (2.0); 
Creasoti, mx (0.666); 
Bismuthi salic~'lat., 3j (4.0). 

M. et ft. capsul"' No. xx . 
Sig. One every three hours. 

If pain be troublesome, opium or phenacetin may be combined with 
the above formula, or the following may be employed: 

I}. Argenti nitrat., gr. ij (0.129); 
Ext. op ii, gr. iss (0.097). 

M. et ft. pi!. No. xij. 
Sig. One every three or four hours. 

In many instances the secretions of the intestinal tube are decreased 
for a considerable period after the most acti"c ~ymptoms have been 
subdued. H erc we must supplement the natural juices of the bowel, 
as follows: 

Jt. Pancreatin, 
Soclii bicarb., 

M. et ft. chart. No. xij. 
Sig. One an hour after meals. 

z;j (4.0); 
3ij (8.0). 

In cases in which the large intestine is ch iefly affected, and when the 
condition doe~ not yield to internal medicines, treatment per rectum 
should be employed. If colicky pain he severe, morph in (gr. ·k-0.008) 
sboulcl be given bypodermically in addition to the measures before sug
gested. If the diarrhea shows no tendency to abate after fort_y-cight 
hour~ of the general treatment abo,·e outli ned, large doses of bismuth 
(gr. xxx to l x-2.0 to ·LO) every three or four ~1ours should be tl'ied. 
In my own hands lead acetote (gr. ij-0.129), with the extract of opium 
(gr. t--0.008) in pill-form, has proYed a most efficient combination . 
When there is reason to suspect that the main lesion is in the large 
bowel, small enemas of starch-water (3ij-64.0), with lauchrnum (Ill xx 
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-xxx-1.33-2.0), every four to six hours, are efficacious. The thirst 
is beRt relieved by chipped ice in sma.11 quantities or by carbonic acitl an<I 
Apolliuaris waters. F01~ distressing flatulence we rurty prescribe the 
alkaline carbonates, or spirits of ammonia, and some carminati\·c. 

In chronic catarrh of the intestines the local treatment is of para.. 
mount importance. Daily irrigation of the bowel with a weak solution 
of some antiseptic agent, as salicylic acid (gr. v-5j-0.32+-32.0), 
bomcic acid (gr. x-.5j-0.6-!8-32.0), creoli11 (m 1•-.5j-0.32+-32.0), or 
with some such astringent as tannin (gr. v-Sj-0.324-3:2.0), or finally 
with an alterativc, such as silver nitrate (gr. -:1-5j-0.01G-32.0), will be 
found to be benC>ficial. The latter solution is a most excellent l'cmcdy, 
but sometim es excites pain if used in excessi\'C doses. 'J'o obviate this, 
I have often used a mild antiseptic or astringent with the foregoiug, gi\'
ing them on a.lternatc days, and thus obtai ned most happy l'C.'iults. 
rrhe on ly appliance needful is a fountain syringe with a soft-rubber cod
piece, which should be gently introduced for a considerable distance 
into the bowel. 'l'he fluid used should be warmed to 90° F. (32.2°C.), 
and the quantity administered at each sitting should be not less than 
2 to 3 pints (1-1.5 liters); this should be allowed to flow in slowly. 
1l 1he patient should, as a. rule, assume the dorsal deeubitus. though if 
the fluid is to be canied as high up as possible, the knee-elbow position 
may be assumed or the patient may be placed on the left side with the 
hips elevated. 

The same car<>fu l attention must be pa.id to hygienic details, and 
especially to the diet, as is directed in the acute form. In addition, flan
nel should be worn next the skin both in winter and summer. If the 
strength will admit of it, cold baths arc usrful. 

A_ stay at a. suitable spa. (Saratoga., Bedford, Virginia. Springs, Cal'ls
bad, Kissingen) of'tei:i produces 1110::-t sa.tisfactory results . 

Among internal agents, zinc oxid (gr. v to x-0.32-1--0.648-t. i. d.), 
silver nitrate, lea.cl acetate, and alum, given with tonics, such as strych
nia, arsenic, and iron, arc especia1ly to be recommended. 

The management of this troublesome ma.lady depends upon the in
dications furnished by the causal chron ic affections. No method of 
treatment ca.n succeed, howeYer, that is not carried out systematically 
and O\'Cr long periods of time. 

DIARRHEAS OF CHILDREN. 
ACUTE GASTRO - INTESTINAL CATARRH. 

(Ac1tle Gastro-enleric ltt/'ection: -·· c·.:··· · '.- •0 ..... _, 

twn; ·"Y""'" ,,.an·nea.J 
Cltoleralnfan-

Definition.-This is the usual intestinal trouble that pre,·ails during 
the warm summer months. It usually takes the form of' an epidemic, 
a.nd its course is manifested by a sudden onset, high fever, irrita~ility of 
the stomach, frequent watery cYacuation~. symptoms of nen·c-1~wolvc
ment, and possible collapse in young ch ildren. This form of diarrhea 
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usually follows an attack of acute indigestion, in which it very fre
queutly has its origin. Acute gastro-intcstiual catarrh stands midway 
between acute indigestion and ileo-colitis. 

Etiology.-'!1wo important conditions seem to be ncccs~ary to influ
ence the disease-temperature antl diet. Nearly all tLc fatal cases 
occur in the artificia.lly fed, and a general and wcll-rctognizcd belief 
a:-;~ociates special danger with the second summer of children. Out 
of ucarly :WOO fatal cases collected by Holt, only 3 per cent. were 
~xclusivc ly brcast- ~ed. Generally speaking, the disease has its origin 
m some irregularities in artificial f~eding. Heat is an important cle
ment in the co ntinuation of the disorder "hen once comm en eccl. 

The <le:tth-curvc begi ns to rise in l\Iay, increases during June, climbs 
to the highest point in July, and very greatly declines during August 
an<l September. Jl igh temperature must not, however, be regarded as 
the sole or direct agent, but only one of several factors. 

Bact e rio logy.-Balhml believes the cause to be a micro-organism 
(not yet isolated) that is constantly present in the superficial l;~ycrs of 
the earth; it enters the food, and de,·elops under farnrable cond1tion!'
either inside or outside of the body-a ,·indent poison, or ptomain, 
that giYes rise to the symptoms seen in the disease. 'J1his unknO\\D 
miero-organism 1s supposed to play the same part in producing the dis
ea~e as the comma bacillus in Asiatic cholera. 

Baginsky, experimenting with the micro-organisms formed in the 
stools of infants suffering from diarrhea1 foiled to find any that could be 
regarded as specific or pathogenic, but found many saprophytic or non
pathogenic bacteria; he inclines to the beliC'f that the decomposition
products formed by these different varieties of micro-organisms arc the 
toxic substances that giYe rise to the disease. 

:Meinert, while believing that micro-organisms and thei r resulting 
ptomains may give r ise to an intestinal catarrh, believes that the acute 
forms of !'llmmer diarrhea are produced directly by the action of a high 
temperature-i. e. a sort of heat-stroke, having nothing to do with 
micro-organisms or ptomain-poisoning. 

Although no pathogenic organisms ham been isolated, this does not 
di~prove tbcir existence; and, on the other hand. we arc not yet in a 
position to accept the conclu1.;ion that summer diarrhea is a definite 
Jlara!'itic disease. like Asiatic cholera or scarlet fever. A high atmo
!'<pl1t>ric temperature continuing for days an<l nights favors the cleHlop
ment of all forms of saprophytic organisms that grow in all kinrls of 
food, animal and vegetable, and under fayorable conditions produce 
poisons such as muscarin, which when taken into the stomach gi\'es 
rise to fever, depression. and collapse. 

The proteus class of bacteria are most frequent, and are most likely 
to po8sess pathogenic properties, according to Barker, who has made a 
~cry complete study of the sul)ject. With him are in accord the opin
ions of .Jeffris aud Baginsky. 

Pathology.-A catarrlial swell ing of tbe muco>a of the large and 
small bowel is present; the mucosa itself is pink in color from capilla.ry 
congestion . Peyer's patches are enlarged. The whole intcstinnl tube 
~hows an early st:lgc of inflammation (ileo-colitis). In addition to the 
1nflammation1 there is most likely !iOme invoh·ement of the sympathetic 
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JJcn·es, l eading to dilatation of the capillaries and trausudation of serum 
into the intestine, and to alterations of the pulse, temperature, awl 
respiration. Its nature is paralytic, and closely resembles in its results 
experimental sections of the sympathetic nerves. 'J'he cban"CS in the 
other organs are slight. Broncho·pneumonia frel1ucntly occ~rs. 'J'hc 
spleen is very often swollen, the brain is anemic, and the kidneys are 
usually congested. 

Symptoms.-Clinically, we recognize two forms of acute cn. 
tcric infoction: (1) acute dyspeptic diarrhea, and (2) cholcrn infantum. 

(1) Simple Gastro-intestinal Catarrh (Acute Dyspeptic Diarrltea).
'l'Le child may appear in its normal conclition1 with merely an increase 
in the number of' stools, with or without f<n•er; restlessness is usual at 
night. 'L'his condition may continue for two or three day8, when the 
stools become more frequent and offensive, contain ing undigested food 
and curds. The odor by this time is very pronounced-penetrating 
and adhering to the clothes and room for a long time. Frequently the 
disease has a sudden onset, with vomiting, griping pains, and fel'er 
which may quickly rise to 104°, 105°, or 106° F. (40°-!1.° C.). Con
vulsions may be the commencement of the attack. The abdomen is 
sensitive a.nd swollen, and the child lies with its legs flexed on the 
stomach. ~rhe stools consist of grayish or greenish-yellow feces (mixed 
with gas, curds, portions of undigested food), and some fluid. _In 
chi ldren two years of age and older the stools may contain unripe 
fruit or very large curds from excessive drinking of milk. Relapses 
are frequent, and during hot weather the frequency of the attacks may 
lead to the commencement of a severe entero-colitis. 

In delicate children a severe attack, especially if it is accompanied 
by convu lsions, ma.y prove fatal. From the fact that the general symp
toms ma.y be few, the case is often allowed to go on for several days, 
under the impression that the chi ld is "only teething." 

(2) Cholera I1ifant1tm.-The i11itial symptoms arc sudden. The 
chi ld voids immense stools, at fhst fecal, if no preceding diarrhea have 
been present. Soon they become watery, light yellow or greenish in 
color; frequently they are so thin and colorless as to pass through the 
napkin without leaving a stain. At times they contain a few yellow 
or greenish flocculi or a mass of mucus, and in all cases they are odor
l?ss. V cry often the stools arc brown and liquill, "ith a small quan
tity of fecal matter, having a peculiar musty odor that clings to the 
napkin and child for clays. The number of stool per diem may vary 
from six to thirty, and a most remarkable feature is the fact that they 
are evacuated with considerable force. 

The stomach becomes irritable, refusing ever_ything; even ice is re
jected as soon as swallowed. The appetite is. of course, entire!~· lo!:'t; 
intense thirst prevails, the little patient drinking at ever.v chance and 
following the receding glass with cager eyes. The ton_gue, moist at 
fin;t 1 soon becomes dry and pasty; the abdomen is collapsed. 'J'he 
temperature is always higb-105° or even 108° F. (40.5°-t2.2° C.); 
and the pulse small and very frequent-130 to 180 beats per minute. 
The breathing is shallow and irregular, and the eyes anxious at~d starmg, 
but soon becoruing dull. 'l1hc urine diminishes in quantity da1l_, •. 

With this array of symptoms there is a striking and appalling change 
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in the child's general appearance. Within a. few hours ~miling, perhaps 
plump and ro~_v. it can now scarcely be recognized; the face has 
become pale and pinched, the eyes and checks sunken, the eyelids and 
lips ,\ide apa.rt from loss of muscular control. the mu!'c}cs flabby, the 
bones prominent, and the skin greenish or cada\"erou~, hanging in loose 
folds from the wasted frame, all the fat having melted from the body. 

Collapse comes on soon : the hands, feet. nose, ancl breath become 
cool. the resp irations more unequal, an<l there are drowsiness and utter 
apathy. When life is near its close, vomiting stops, the whole surface be· 
coming cool nnd clammy as the p_atient sinks into a. state of coma, "ith 
injected eyes and contracted pupil.s. At last the end is rf'achcd quickly, 
preceded perhaps by a. slight convulsion . The duration of the dis
ease is short ; it may proYC fatal in from one to fo ur days. 

Diagnosis.-This is readily made. There is no other intestinal 
trouble in children to mislead one. The character of the stools, the ex
treme irritability of the stomach, the disturbed respiratory rhythm, high 
tC'mperature, intcn~e thirst, constant Yomiting. frequent watery stools, 
and collapse soon coming on. tell the true story . 

The prognosis i~ very unfarnrable. 
Treatment.-The treatment of aeute gastro-infl>stinal catan-11 di

vides itself into hygienic, dietetic, and medicinal measures. If a child 
is attacked in the city <luring the summer and docs not yield to treat
ment in two or three days, it shou ld be sent to the country or sea~hore. 
In the case of a ch ild under two yea rs this is absolute ly impl.'rative. 
Fresh air is important in all diarrheal disorders in summer I oth in 
country and city, and all cases should be kept out of doors as much of 
the time as possible. Children should be kept <1u iet-not permitted to 
walk, c\·en if able. Bathing is soothing and beneficial in tbnt it en
sures cleanliness and, what is Yery important, reduces the tempera.lure. 

lJietetic treatment is of great importance. It should be remembered 
that digestion is arrested in the early stage, hence all food must be with
held ; to gi,·c food at this stage is to do harm. Thirst ma.y be contro ll ed 
by ice- or albumin-water, toast-water. or gum-water, with a litth• brandy . 

.1..lledieinal 1'reatment. - rl'be first step is directed against the acute 
indigestion ancl the aetiYe putrefaction go ing on in the intestinal tube. 
The indication, therefore, is to empty thoroughly the 'rholc alimentary 
tract as r-;oon a~ po~~ible. and no other treatment mus.t be thought of until 
tbi:;; cwl has b('cn accomplished. ·whenever ,·omiting persists the stom
ach should be wa~hed out; usually one washing is suflicicut. Jn older 
children emetics will fa\"Or complete emptying of the !?tomach, but arc 
UC\'Cr to b(' ~iYen to infants under two years. For the intestine calomel 
and soda may be used; for the colon we ma~~ use, i11 adrlition, irrigation: 
tbi~ is advi~ablc in all cases, as it hastens the effect of the cathartic and 
removes at once much irritating and offensive material. Opium shou ld 
not be used until the'' hole intestinal tube is clean, and then cautiouRl,v. 
~pirit::; of ch loroform, or camphor, is a better rem edy for the pain than 
opium in any form. Ju older chil!lren the hypodermic injection of mor
phin and atropin in appropriate doses most frequently controls the whole 
train of symptoms. 
. Treatment of [lfiolera Infantum .-In this form of infection of the 
mte:iitinal tract we arc lik ely to forget that we are ca.lied upon to treat 
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a case of acute poisoning. The toxic material acts both powerfully a111I 
quickly as a. car<liac and systemic depressant. It nhso acts toxicallv 
upon the nen·c-centers, and paralyzes the vaso-motor ncn'c~ . ..Accordin~ 
to Holt, the leading indications are-( a) to empty the stomach and intes~ 
tines; (b) to supply the body with fluid to offset the great loss by vomit
ing and purging; (c) to counteract the effect of the poison on the heart 
and the nenous system; (rl) to reduce temperature; and (e) to treat the 
symptoms as they arise. In the first condition thorough stomach and 
intestinal cleansing is absolutely necessary. )lorcovcr, we cannot depend 
on emetics or purgatives to arrest pain and to limit the effect of the poii:;on 
on the nervous system; a hypodermic injection of atropin and morphin 
is CRScntial. l\Iorphin must be given with discrimination to young chil
dren, especially when the YOmiting and purging arc slight; it is eRpe
cially contraindicated when stupor or collapse_ seems uear. Small doses 
repeated are better than larger single doses. Holt gives gr. ,./,0 (0.00UG) 
of rnorphin, with gr . ..+.r (0.00008) of atropin, as the first do'e in a child 
one year old. In supplying fluid to the exhausted tissues it is uselcsR to 
attempt to give them by the mouth, or C\"Cll by the rectum, as by both 
avenues it would be rejected. An injection into the cellular tissues of 
the buttocks, back, or thighs of a saline solution (40 grains-2.59-of 
common salt to a pint of sterilized water) is the best way to meet the 
drain. One pint (half liter) may be used e,·cry twenty-four hours, and 
larger quantities may often be used with adrnntage. Baths must be 
given to control tempern.ture, and ice-bags should be placed to the head. 
lee-water injections will aid in the control of temperature, and ice-sup
positories a.ct efficiently when the water is not retained. Stimulants 
may he given Lypodermically. During the active stage nothing should 
be allowed by the mouth except iced brandy or champagne. 

CELIAC DISEASE. 

(Dian·lux:a Alba; Diarrlux:a Ol1ylosa.) 

Definition.-A form of intestinal catarrh marked by copious fetid 
and froth,v discharges resembling gruel. 

Pathology.-Although ulcers ha,·e been noted in the intestine, the 
pathology of the disease is not known. Says Osler: This affection re
sembles somewhat the disease in adults known as '~hill diarrhea" or the 
"white flux" of India, with which psilosis or sprue, another tropienl 
disorder, is con~ideretl identical by some writers. 

Etiology.-'l'hc disease is limited chiefly to children from one to 
five yc:>ars ol<l, though it has no connection with an inherited tenrlency. 
'l'be filaria. sanguinis hominis has been found in the feces in cases of 
diarrhooa chylosa. 

Symptoms.-'l'he disease is of slow development, and the cbaracter-

~~t~·~bf f:~u~~u~~~~!s~!t~e~f-~i~r~·~d~:.rr~~~s~t~~~~11;s~0r;.~;~~0(}/.0;1~-~;}~;l'.~li 
and horribly fetid. ~L'lrn physical signs consist of a. morlcrnte d1stcnt~on 
of the :tbdomcn and a boggy sensation thitt is imparted to the palpat~ng 
finger. '!'he general features ma.y be summated in gradually increasing 
emitciation, debility, and pallor. 

~11he course is prolonged, and terminates fatally as a. rnlc. 
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~J.1he trea tment is purely symptomatic, unless the presence of para
sites be suspected, when .large antiseptic enema.ta should be slowly 
administered in a mcthod1c manner at intervals of a day. 

PHLEGMONOUS ENTERITIS. 

Tms is a suppurative inflammation of the submucous layer of the 
intestines. It is among the rarest of grave maladies, especially as an 
irrelativc disease. I t may be di ffuse or take the form of a circumscribed 
abscess. Harely it occurs as a complicating condition in septico-pycmia 
and in malignant types of the exanthemata, resulting in the formation 
of abscesses that ham their seat u~ually in the duodenum. PLlcgmon
ous enteritis may be secondary to strangulated hernia or intussusception. 
The stomach ma.y be similarly affected at the same time. 

Symptoms.- The local signs simulate closely those of peritonitis, 
and the position assumed by the patient is identical with that seen in 
the latter disease. .Among the symptoms ''omiting is prominent, though 
not diagnostic; it is always severe, and may become stercoraceous. Pain 
and tenesmus, when due to obstruction, are intense. Rigors more or 
less severe have been observed. rrhe temperature is high, and its cune 
is somewhat typical of the fever of suppuration. 'l1he disease is ,·cry 
fatal, and when it is about to terminate unfinorab1y the patient passes 
from a condition of extreme prostration to one of utter col1apse. 

Treatment.-rrbe physician's task is confined to an attempt to sup
port the powers of the patient and to relieve his inordinate suffering. 
The surgeon's aid shou lcl be invoked early in cases of obstruction. 

CROUPOUS OR DIPHTHERITIC ENTERITIS. 

Definition.-An intense inflammation of the intestinal mucosa, ac
companied by a croupous exudate; it occurs in connection with widely 
\'arious conditions and diseases. It has been definitely shown that if 
from any cause the epithelial covering is destroyed, the: same agents that 
are productive of croup may set up inflamnrntion in the part. 

P a thology.-Thcre arc two sets of morbid lesions to be distin
guished: (1) The first and most important class exhibits a croupous 
?cposit Yarying greatly in thickness and in superficial area. Its color 
IS ''ariablc, being sometimes of a. grayish or [Jrayislt-wJiite ltue, though 
more frequently perhaps 9ra.11isli-yellow. I have almost invariably seen 
these lesions in the colon 1 whi le other obseners have seen them in the 
cecum and small intestines. (2) In the second group the solitary folli
cles alone are inflamed, and the diphtheritic <leposit is merely coexten
sive with their mouths. 

The etiologic factors may be (a) mechanical irr itants (impacted feces, 
enteroliths, gall-stones); (b) chemical i rrita~ts (ammonia, acids1 mercury, 
arsenic); (c) the condition may be secondary to acute infect ious diseases 
and certain chronic complaints (Bright'R disease, pyemia, carcinoma,). 
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Symptoms.- ,rhen mecha.n ical .in.itants gi\'C rise to syrnptow~, 
they <lo not Jiffer from those due to stercoral ulcers, an<l there is no way 
of recognizing the croupous deposits unless they be dis<:harge<l 7wr rt<.'lum 
an<l arc flctcctcd in the -..tools. In cases that ar ise from the action of irri
tant poi .. ons vomiting and purging are well marked and the dejection:; 
contain bloo<l-stainc(] mucus. " 'e car.mot be certain about the prC' .. Cnce 
of croupous deposits in toxic cases unless they be found in the dis
charges. " rhcn phlegmonous enteritis occurs as a, complicating condi
tion in infcctioul! diseases, the symptoms are almost completely vei led. 
'L'he symptonrntology of t he fo ll icula r variety cannot be separated clini
call y from that of fo ll icu lar ul ceration. 

tl' he treatment is t hat of the indicatiou8 presented by the causal 
condit ions or affections in the course of "Lich it occurs. 

CHOLERA MORBUS. 
(CltoleraJ.Yostras.) 

D e finition.-A self-limiting disea8e, characterized by a brief course 
and by i;;crous vomiting and purging, col icky pains, and often muscular 
cramps. 

P a thol ogy.-No constant anatomic changes have been noted. ~o 
far as observed, they arc analogous to those seen in acute gastro-entcri
tis, though cases have terminated fatally in which no morbid lesions 
were <letect<tble at the postmortem examination. 

Etio log y.-.Arnong predisposing causes, the a[)l' and the searwn 
exert the most prominent influence. T he condit ion ma.y app<'ar in !rnb
jcct:-i under two y('ars, when the tC'rm u cholern infantum" is employi:tL 1 

thou~h it is lllOl'C' often met with in older children and adults. It 
is almo~t iiH'ariaLly seen during the h('atcd te r m, from the latter part 
of .June to Hepternbc1·. being rarely met with at other S('a..:on:-o. and it 
is especially pre,·alent during the month of ..-\ugu~t. Bad hygienic 
environment~, foul air in particular, have a noticcnblc effect. and, thou)?h 
not as yet ahsolutel.v pro\•ed. it may be safely infcrrc1l from the clinical 
history an<l the usual ('Ourse of the affection that it is of microbic origin . 
. \monµ- other factors are improper food, particularly unripe fruit. <:ncnm
hl'r~, egg-plant. and exposure to cold and wet. Yarious organi-.ms 
(rspc('ially the }?inkier and Prior spirillum) have been found pr(•:oent. 
No one variety, however, has been definite ! ~' found to be the camw of 
the condition. Virulent !'ipccimen~ of the bacillus coli commtrni.,., and 
C\'€11 of' the streptococcus, have been notNL 

Clinica l His t or y .-'l 1he symptoms arc those of an intcni:.e ga--.tro
cnteric cntarrh. 'fLe onset is often sudden, and is marked b.'· abtlomrnal 
p<L in, vomiting, and diarrhea. At fi rst the vom itus consists of foo<l. and 
litter of a mixtu re of bi le and mucus. T Lc dej ect ions arc fecal in cha
racter at the onset, though they soon become watery, ant.I may resemLle 
the rice-water stools of Asiatic cholera. 

1 This a£foction is described separately (t·ide.p. 708). 
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Pli11siral urrmination rcnals only tenderness on pressure over the 
ab<lomcn, particularly the cpigastric region. 

flem:ral sy111ptu111!i are not \\anting. Cramp~ in the cah·cs are CC\Ul 

mon . 'l'he thermometer ma~- register a high temperature, though it 
n1ries greatly, ranging from 100° to 106° F. (37.7° to ..U.1° C.). The 
:-kin-surface, howcYCI', and more particularly that of the extremities, 
feds cool. ancl owing to this fact the rectal temperature should he re
corded. The pu lse, a.-. the C:l$C progresses. i.Jl·t·om<'s rapid and fecblr. 
The face is pale or cYcn (,'yanotic, the features lookin~ pinched. 'J' he 
extremities loi;;c thrir plumpnc$S, and the patient t18uall_v appears pros
trated and mentally dull. The urine is apt to be scant, high-colored, 
arnl sometime~ albuminous, and thirst is extreme. Often thr picture of 
genera l collapse is Boon developed. 

Differentia l Diagnosis . -'J'he local and gcncml ')"rnptoms of 
cholera morbus resemble so clo:;:cly tho!'e of true ..thiatie clwlem as to 
place the greatest difficulty in the way of a differential diagnosis. The 
,li ... :-oimilarity between the~c affections lies partly in the fact tltnt no con
nection can be C!-itabli=-he1l between isolated c:l!'CS of cholera morbus an1l 
('a"e:-; of tru(' Asiatic cholera when the latter di~easc i1' not epiclC'miC'. 
During a clrnlcra epi<lt•mic the distinction between them is made without 
1liffic111ty (~eC' Diagno~is of .• hiatic Cholera). 

Prognosis and Dura tion.-The duration of the disease ''arics from 
three or four hours to two da:·=-. It is rarely fatal, though in persons 
suffering from such chronic affections as Bright's or cnrdiac disca~c, an£1 
al=-o in the aged, the progno~is is only guardedly fayorablc. 1t is said to 
be more unfa,·orablc \\hen cholera and d~·sentery prcrnil (Loomis). A 
prnnoun<.:ed algid :-tate should not be looked upon a~ free from danger. 
I remember two ca:-e~ attcn<lcd with profound coll:.1psc that rcCOYCl'ed, 
I.Jut in wh ich a. condition of marked neura!':thcnia, indigestion , and func
tional heart-disturbance formed a series of scquelcc t hat last(•cl fo r several 
month:;;;. Nearly al l cases, however, recover without sequelt-c. 

Treatment.-Thc diet mu:;t be rigorously restricted, and predi
gc~tecl milk nn(l animal broths are to be prepared as lightly as po~!'ible 
until cnm·alesccnce has been fairly eutcrecl upon. The comfort of the 
patil'nt, as well as the cure of the di:;ease. is much cuhance<l by keeping 
the patient at ab:-;olute n•:;t . Local measures arc useful in combating 
pain and rnmiting. A lari:re must<ird-pa:;te applied to the stomach and 
alulomen. followed by lin.-:ced-poultice=- that arc to he worn constant]~-, 
ha-. a strong influence in a.ccompli:;hing the relief of the symptoms 
hefore mentioned. If indigestible substances ha"e been taken prior to 
the attack, prompt thou:z;h mild la.xati,·es are to be ginn at the begin
ninµ: of the trratmcnt. For the excessi,·e thir:;t chippr1l ice, over which 
a little brand.v bas been ~prinkled. is effecti,·e. For controlling the 
pain, the nau~ea, and the diarrhea in this disease we have a rcme<ly 
par-ei:eellew·t' in the hypodermic administration of morphin . 'l'he dose 
•Lonld vary (gr. ~-to ;-0.016 to 0.032) according to the sc,·ci·ity of 
the ::1ymptoms, and I have rarely found it necessary to give a second 
do!-ie. Not only are the pain and diarrhea subdued, but the periplicral 
circ·ulation is a l:~o rc·c:-;tablished. I t has also bcC'n rrconuncndecl lo ad
mini:;ter opium hy the mouth for these symptom~ in the form of the 
solit.I extract or laudanum, but the results arc infinitely more brilliant 
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when the drug is employed subcutaneously. '!'he other points in the 
treatment of this affection are identical with those discussed under the 
treatment of Gastric and Enteric Catarrh. 

INTESTINAL INFARCTION. 

A FEW instances of occlusion of the superior rn.esenteric artery by an 
embolus have been recorded recently . The con<lition produces hemor
rhagic infarction of the small intestines, and is marked by grave and 
usually fatal symptoms. Its causes arc sometimes o~scurc. 'l1hc cases 
that have com<.• to autopsy have shown intense congest1on, with a. swollen, 
hlood-infiltrnted state of the jejunum and ileuw. Osler has seen three 
instances: in one there were numerous vegetations on the mitral vah·es 
from which the cm bolus was probably derived; in another the superior 
mcscntery was plugged at its orifice; and in the third the artery 
was blocked by a portion of the fibrous clot of an aneurysm of the 
aorta n<'ar the diaphragm. 'J'he symptoms are urgent. Quite often 
diarrhea is present from the first, the dejections sometimes becoming 
bloocl-tingecl. Soon, however the characteristically grave symptoms of 
intestinal obstruction supervene-viz. great pain, vomiting, and consti
pation, with excessive tympanitic distention of tLe abdomen. The con
dition cannot be recognized from the symptoms :uul physical signs on 
account of tbeir close resemblance to the various forms of obstruction, 
yet its probable existence may be inferred in the presence of one of the 
known causal conditions. 

INTESTINAL ULCERS. 

DUODENAL ULCER. 

Definition.-A small, round perforating ulcer of the duodenum, and 
a counterpart of the gastric ulcer (vide p. 761). 

Pathology.-The morbid characteristics are so nearly identical in 
appearance aJHl nature with those of peptic ulcer of the stomach that 
they scarcely demand a separate presentation . The seat of the ulcer is 
with fow exceptions above the orifice of the common bile-duct. When 
these ulcers heal the resulting cicatrix produces stenosis, which in turn 
leads to dilatation of that portion of the duodenum hack of it, and finally 
of the stomach also. Progressive cicatricia.1 contraction ma.y completely 
close the diu.:tu8 communis, and in like manner the pancreatic duct. or 
the portal vein may be occluded. Protective adhesive iuflammat10n 
between the duodenum and the adjacent parts (pancreas, gall-bla<l
der, l iver) often prevents complete perforation of the duodenal wall: 
when perfora.tion does occm\ however, the peritonea.l cavity may be 
opened, causing peritonitis, or a fistulous communication m:\.Y be estab
lished with the gall-bladder, li1•er, or pancreas. Barely the direction of 
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an abscess resulting from perforation is outward1 pointing at the seventh 
intcrrostal space. lu cases in which the posterior wall of the duodenum 
ba!:l been perforated the abscesses burrow through the mediastinum into 
the tissue• of the neck and open posteriorly near the shouJ,Jer-bladc 
(Loomis). 'l'he concurrence of a. gastric and a. duodenal ulcer is not 
infrequent. 

E t iology.-Though the duodenal ulcer has, as a. rule, the same mode 
of origin as the gastric ulcer, the fact should be prominently mentioned 
here that extensive burns of the skin-surface of the body are quite prone 
to be followed by a. perforating ulcer of the duodenum, while gastric 
ulcers are seldom caused in this manner. To explain this form of ulccra.
tion of the duodenum is clifticult. It is quite probabl(\ however, as in 
other forms of duot.lenal and gastric ulcers, that the circulation is arrested 
by an embolus (from decomposing niasses of blood) at some point in the 
mucous membrane1 the acill gastric juices subsc(1ucntly digesting the 
part that is thus deprived of its blood-supply. In co1ifirmation of this 
view we may mention the facts that these ulcers are rarely situated 
below the point of entrance of' the ductus communis into the duodenum, 
and that the contents of the portion of the duodenum abo,·e the mouth 
of the common bile-duct are identical with those of the stomach, the acid 
secretion remaining unchanged until it becomes mixed with the biliary 
and pancreatic secretions. Sir William Gull suggests that the situation 
of the ulcer depends somewhat upon the fact that the portion chiefly im
plicated is so much more fixed than the rest of the organ that one can 
imagine its surface becoming abraded durin,µ- peristaltic movements. 

The influence of sex and age as causal factors is notable and in 
striking contrast with their import in gastric ulcer. In the latter d is
ease most instances occur among young females, while in duodenal 
ulceration tl1Cy occur, as a rule, in males between the thirtieth anrl 
fortieth years. Of 64 cases collected by Kraus, only 6 sufferers were 
females. In view of the fact that the pathology of gastric and duodenal 
ulcers is the same, these differences respecting their etiology arc inex
plicable. The ratio of cases of gastric and duodenal ulcers, however, is 
about a.., 30 to 1 in favor of the former. 

Clinical His t ory.-Perhaps no real distinction between the symp
toms of gastric ulcer an<l those of its analogue affecting the duodenum 
can be said to exist in most instances. A probable diagnosis of ulcer
ation of the duodenum has, however, been repeatedly made, and some
times verified by the subsequent autopsy. Inasmuch as the essential 
symptom in ulceration of the duodenum-viz. melena-occurs not in
fret1uently without the presence of marked gastric symptoms, there is 
great danger that the disease under con::.ideration will be mistaken for 
other :tffections of the intestine in which this is also a prominent symptom. 
r oder like circumstirnces, if duodenal ulcer be classed with gastric 
ulcer 1 there is great danger that the true nature of many cases will be 
overlooked. 'J'he difference in the symptomatology in tbe two forms of 
ulceration is owing solely to the difference in locality, implying a differ
ence in nervous and blood supply. 

The distinctive d iagnostic featu res of this disease may be shown by 
presenting its leading symptoms beside those characteristic of gastric 
ulcer : 
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DuooExA1, U1.c.ER. G.\);THll' U1.t:ER. 

Usually occurs between 30 and 40 years, :\lay occur n.t any a~~· after childhood. 
cxc('pt when dne to cxtf'rnal burns. 

:'II ales arc more frequent ~ufferers than Fcmalei;i are the chief ~ulfcrcr~. 
females, in the proportion of 10 to I. 

O·::~\i;~):'.;~~k":~!u;"~~''i~·;:',~'.~1';'~['~'.::;;: G~;'.~;~:i~I·'.)~;~~::;:~·:~··;~\·;~ ';;- ;~1~:,; 
The 111f'lr11a. m;i.y be }lrcce<lcd hy or ac- Blood may appC'ar in th<' stoolt1, usuidly 

companied Uy hcmatcmcsis, though not after lu.~matemc:<iis . 
,!!;('llcrally. 

rn~~l~', l~~oN,ls~, (~~!).~~~;]~~~ 3~:~, ~~lJ):;~~;~ 'J'l~~,::.~o~~~:~ t1;hc d:~:l(;~i,~n~f i~11l!nrk 
from the ti.ction of acid chyme when juices. 
sliµ;ht,thou,!!;h lctis marked than when 

p,r:~:.·;~~~
0

r£7.:'..::~:~, '~~~""b:~,.~ ;i0~: • p~.~k;'.~~0~J~l''." 1~cr:;:·"~~~;::~~l"1':;:·~.::~ 
aU:-1Pnt. It is lo('fllizcd in the right hy· itinl!. Pain i:;harply loeu.lizc•l in l11c 

JlOChomlria<· rr~ion. ~~~:~~~~r~~i:i~~Ou~'c~~~J~~~~·o inth1•" he· 

Garstri1· l'tiscR of mud1 ,2'.reater \'iolcnce Ga!-!tric crises eominµ; on 1-oon aftn tak· 
and without rcfcr('nce to time of tak· ing foo<l. 
in_!!food. 

llcrnorrh:t~e from the bowels is apt to Yomitinl! and IH•matf'mcsiii apt to occur 
occur at time of crise!li. \'omiting le;;s a.t culmination of crisc~. 
frequent. 

.Jaundice oceasiona.lly pr('sent from oc· Jaundice absent. 
clusion or bile-duct. 

Less marh<I imptO\'Cmcnt after diet has u~mally a lllll.l'ked impro\•emC'nt follows 
bern reµ;nlawd. reE?;ulntion of diet. 

Painful point is either in the ~ame area. Boa~ claims to lmve di<icovercd a painful 
to the right or is aUscnt altogether. point over the tenth and twelfth vet· 

telme,on the left Ride. 

Of the symptoms mentioned under Dnodenal Ulccl', the intestinal 
bleeUings a.ml violent crises (in which the pain i~ refcrrC'!l to the right 
hypochondrium, and comes on from two to !'our hour~ after meallli) are 
tlie mo:st diagno~tic. While hemorrhage is the lrading single ~ymptom 
~n this comph1int, we must not. in attempting to c1:-;timate its ~iµ:nifican.ce 
111 any case, neglect to eliminate hrmorrhoicls. carcinoma. tuht'l"cuJo..;1-.;. 
<lysentcry, and finally the hemorrhagic diathesis,-all tonclition-.; in which 
mclcna occur:-; as :t cardinal symptom. Recently many ca"l's haH been 
n·ported in "bic:l1 there was an entire absence of ~ymptoms until per
foration occurrccl, followed by rapidly fatal suppurati\'C pl'ritonitis. In 
rc•gard to these accidC'nts we may refer to what is ~aid iu the description 
of' the hitter disease (infra). The Rigns of dilatation of the stomach. 
for reasons before stated, sometimes follow the hcalinrr of these uker,.. 
associated usually with chronic gastro-duotlcna l catarrl~. the latter bein~ 
due to mechanit"al causes. Rarclv, stcnosis of the duetus com111wwt 
takes place as tLc result of duodenal uker; it is ca.used more fre
quently by tumors that either com1n·css or occlude the lumen of the 
bowel. The symptoms presented differ widely from those due to ste
nosis abo,•c the duct, the most characteristic Leing the continual Lack· 
ward now of bile into the stomach, sometimes attC'ndecl by con!'.tant 
vomiting of biliary secretions. As in the case of ga~tric ulcer, in the 
'luo<lcnal form there is at times so much thickening :tbout the base of 
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the ulcer as to give rise to the signs of tumor. 'rhis is especially true 
of thMe instances in which the base of the ulcer becomes attachc<l to 
adjacent organs; in such cases the resemblance to malignant disease 
becomes striking. 

Prognosis.-'l 'he risk to life is greater than in gastric ulcer, since 
there is less tendency to cicatrization. 

Treatment.-The suggestions made in the treatment of gastric 
ulcer are entirely applicable to the duodenal form al~o. 

Follicular ulcers have already been dc~cribed untler Catarrhal Enteritis 
(ride p. Wl). and thc_v IHtve a similar pathology and etiology. When 
present in goodly numbers they g\\'C rise to a. symptom pcC'uliarly their 
own, and hence ma.y be dignified by a separate though brief mention. 
'J'he symptoms of the condition arising in the course of chronic enteritis 
often ci:;capc ob:-;cna,tion for a long time. The most characteristic man· 
ife~tation is the appearance in the stools of conical·shape<l masses of 
mucus rrscmbling ' ·boiled sago." i\larke<l weakness and emaciation 
rapidly ensue. Among children the disease is common and assumes an 
aggraxatcd form, the little sufferers quite frequently reaching their end 
as the result of inanition. An unfa\·orable termination may be due to 
11erforation followed IJy suppuratin· peritonitis. The treatment coin· 
cidc.:s with that of chronic enteritis. 

Stercoral ulcers arc the result of' the mechanical effect of har1l fecal 
sc:·bala. (often enkroliths, due tp a deposit of limc·salts) upon tlie intes
tinal mucous membrane. They occupy the side~ or tops of the normal 
folds in the colon. 

Symptoms.-Thcre is, as a rule. a clear history of chronic constipa
tion. though the physician ma)', notwithstanding, be called on account 
of the presence of diarrh<'a: this is caused by the retained hardened 
feces working their way into the rectum. A digital exploration will 
now clear up the diagnosis. There arc tcnesmus and coli cky pain in 
tl.1e abdomen, the latter symptom being also complained of when 110 

d1arrhra i~ prc~t·nt. The pain often occurs in severe paroxysms that 
may he :tttcn<lcd with the discharge of thready or flaky rnucus, pus, 
and ~ometime~ hlood. 

Plq;sieal Bl·amination.-Palpation may in rare instances reveal the 
presence of a sau~ag,{•-sbaped tumor and sharply localized tenderness 
O\'{•r the ~eats of ukC'J"s. 

Enteroliths 11w,v lir in the intestines for years together, or they may 

~~~~!~-"Jl~~~~~~~1~1~-~~~~~:~~d.th~ ~tools. 'J1he ulcrration that is thus caused 

'11l1e prognosis is goocl if the condition be not overlooked. 
'!'he treatment con~ists in thoroughly evacuating the bowels by saline~ 

anti simplc enemata, persistently used. Subsequently these cases arc to 
Le managed in the same manner as other non·specific ulcers of the 
bowels. 

. Simple ulcerative colitis is a not uncommon complaint, and one that 
1~ fr <1ucntly associated with chronic intestinal catarrh. ' rh e ulcers 
way be quite extrusive, removing the greater portion of the mucous 



810 DISE.ISES OF TIIE DIGESTIVE SYS1'E,11. 

membrane, though in several instances I have observed cases at the 
Episcopal Hospital that were superficial; these "ere confined alwo't 
solely to the mucosa. The muscular layer of the gut was greatly hyper
trophied and its lumen increased in every instance. The non-ulcerat('d 
portions of the mucosa looke<l, in part, quite pale, and in part quite dark. 
Polypoid growths Lave been observed situated between the ulcer~. 

The etiology is obscure. The disease is met with most frequently 
in persons past middle life, and it is quite probable that chronic enteritis 
sustains a causal relation. Those whose constitutions have been enfee
bled by previous disease or an unfortunate hygienic environment are 
the chief sufferers. 

Symptoms.-rrhc clinical features arc ill defined at the onset, and 
are often erroneously ascribed to indigestion. .Diarrhea (licnteric in 
character) is its most prominent symptom, and with it constipation may 
alternate. Pus and blood arc absent with the rarest exceptions. The 
general health soon suffers greatly, the patient becoming weak and 
emaciated. 

'l1he course of the disease shows it to be of the subacute type, tending 
in most cases to become chronic. 

The diagnosis, apart from a. consideration of the symptoms above men
tioned, requires the elimination of dysentery-an easy task as a rule. 

Prognosis.-This is unfarnrable during the earlier stages in the aged. 
The strong innate tendency of the disease to become chronic must be 
considered. 

The treatment embraces (a) a careful regulation of the diet, consist
ing in a restriction of the patient to liquids and semi-solids during the 
acute stage; (b) the administration of a gentle laxative, followed by 
antiseptics and astringents (bismuth gr. xxx-2.0-combincd with salol 
gr. v-0.324-evcry four hours); (c) the more serviceable local measures 
in the form of enema.ta, among the best being silver nitrate (gr. t ad 3j 
-0.016 to 32.0) or creolin (2 per cent.). 

Solitary Ulcers.-" Two instances of ulcer of the cecum, both with 
perforation, lrn.ve come under my observation, and in one instance a. 
simple ulcer of the colon perforated and led to fatal peritonitis" (Osler). 

The diffuse catarrhal ulcer is inseparable from acute enteritis; the 
cancerous ulcer is alluclecl to under the latter head. 

APPENDICITIS. 

Definition.-A catarrhal, ulcerative, or interstitial inflammation 
of the appendix vcrmiformis. It must be confessed that, according to 
our present views, appendicitis is a surgical rather than a medical affec
tion, particularly from the standpoint of treatment. Knowing from 
personal experience and observation, bowC\·er, that general physicians 
are constantly meeting with cases of appendicitis, its prompt clinical rec
ognition by the latter is not only a matter of interest, but also of great 
practical importance for twc.. reasons: First, in order that surgical inter-
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ventiou can be instituted at the proper moment; and secondly , because 
appendicitis is the leading serious disease of the intestinal tract. 

11he term "appendicitis" includes the affections typltldis (inflamma
tion of the cecum) and perityphlitis (a similar involvment of the connec
tfre tissue behind the cecum), for the reason that with few exceptions 
when the symptoms of the latter affections are presented the ap
pendix vermiformis is the part primarily affected. To the physicians 
and surgeons of America belongs the cre<lit of having first established 
the truly important rank of appcndicitis. 1 

Anatomical.-Witbout any known function the human appcn<lix 
''ermiformis represents the remains of the enormous cecum of inferior 
animals, especially rodents and herbivora. Clado asserts that the ver
miform appendix is kept in position by two folds of peritoneum, a 
meso-a.ppendix, which is attached to the iliac: fossa, and a second fold, 
perpendicular to the first, which is attached to the posterior portion of 
the small intestine.' A lymphatic gland generally occupies the angle 
formed by the appendix, cecum, and the small gut; this recci,·es all 
the lymphatic vessels of the appendix. The size of the latter varies 
greatly. Fcrguson,3 after measuring 200 appendices, gave as the aver
age length-!~ inches (11.4 cm.), and as the diameter, that ofa No. 9 English 
sound-about a quarter of an inch (0.62 cm .). Berry's studies, which arc 
partly based upon personal examination of 100 bodies, and partly upon 
comparison of his own results with those obtained by other investigators, 
girns the average length in all the observations as 9.2 centimeters (3.6 
inches). The caliber is ordinarily of the size of a goose-quill. Y ery 
exceptionally, as in a case reported by Swan, there is a congenital 
absence of the appendix. Its two fibro-muscular coats (external longi
tudinal and internal circular) are thick i its mucous membrane contains 
lymphoid eleme11ts in abundance. 'l'he blood-supply is derived from the 
ileo-colic artery at the valve, a single branc~ running to the end of the 
appendix. Shortly after middle life the cavity of the appendix becomes 
obliterated. Its blind extremity points most frequently toward the spleen. 
1fhe appendix may lie behind the cecum, and sometimes partly _to its 
inner side, its tip almost touching the liver or the gall-bJadtler. In not 
a few instances it dips downward, passing over the brim of the pcl\'is. 
There is no adjacent organ to which it may not become adherent, 
an<l in rare instances it is twisted like a loop around the small gut, 
cau!ling constriction or even strangulation. Osler mentions one case in 
which the appendix, with the cecum, entered the ingui11al canal, cun·cd 
upon itself, re.entered the abdomen, and was adherent tO the wall of an 
abscess-cavity just to the right of the promontory of the sacrum. 

Pathology.-Three pathologic varieties are recognized: 
(1) Catarrhal or Obliterative Appendicitis.-This may be a.cute or 

chronic. The term 't catarrhal inflammation" is still retained, though 
scarcely applicable, since, as a rule, appendicula.r inflammation tends to 
spread quickly to all the coats, including the scrosa. Obliterative ap-
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pcmlic:itis is dcscripti,·e and in every way preferable. The meelta11ism 
of the inflammation is briefly as follow~ : The mescntcry bcin" too 
short, the exit i!-i too small, an~<l in conscr1ucncc of S\\ elling Or the 

0
coat..-:; 

(especially 1hc mucous) the "enous return is greatly impl'<lc1l, then the 
arterial, followed often by absccss·formation. Jn the female :t branch i~ 
supposed to be furnished hy the ovarian artery, making a. more pcrfl'tt 
blood.i;;upply. rl'he appearances are, in the beginning, identical with tho)<.e 
of catarrhal inflammations elsewhere in the bowel. Within twcnh··four 
hours all the layers arc swollen, with marked cellular iufiltrn.t ion, eiu~inrr 
tbe appendix to become firm au<l often rigi<l. rl'hc mucoi;a. may Ill' cle~ 
nudcd of its epitheli um and present a granular sur face. 'J1llC external 
coat (serosa) i::; usually hyperemic, and not uucommonly the scat of frcsli 
or old adhc~ions. The tube may become completely ohlitcratetl by 
pressure, resulting: in a. union between the grn11ul1u· surfaces, in this 
manner rendering subse11uent a.ttacks impos~iblc (Hawkins). It is in 
cases in which this fortunate result is not reacbe<l, howC\·er, thnt acute 
appendicitis leads to the chronic form with relapses. 'J1wo additional 
tcrminationi:; ma.y be ohsC'n·ed: First. an obliteration of the lumen may 
occur DC'ar the ~ah'e, in which case the appendix becomes dilated, and 
sometimes euol'mOusly so (c_,~stic). The contained li11uid ma.y hL· citLcr 
serous or purulent. Second, obliterative appcn<licitis may leittl directly 
to ulceration of the mucous membrane, and. often in the absence of a 
fecal concretion or foreign body. Again, the cystic appcn<lix may 
ulcerate, with or without perforation. Obviously, the more mnrke(l the 
stcnosis of the appendix the less foxora.ble the conditions for nntural 
drainap;c, and the greater the liability to recurreuces of attaeks of 
appendicitis. This variety then may end in re~olution, complete oblit· 
eration, stenosis, or ulceration, aml the latter sometimes in perforation. 

(2) Ulcerat ive Inflammation.-Like the preceding, this variety ma.y 
be acute or chronic. It may be a. sc11ucl of the ohliterati\·c form, and 
often accompanies chronic oblitcrati\'C appendicitis. More tommonly, 
however, it is seen in connection with co11<:retions, and less frcqutntly 
with forei~n bo<lies. By no means invariably, however. docs the pres
ence of thc~e substancc8 excite ulceration of the appendix. ~liero· 
or~anisms play a11 important rOle in thi~ variety (vidt' Etiology). 'l'he 
submucosn. or mu~cularis usually forms the base of the ulcer. 'fhc ter
mination may be in healing:, with ten<1('ncy to stricture. ""hen obliter
ation is complete, dilatation beyond the scat of the latt('r ma_y ensue. 
Again, the ulcer may e:dend in depth until pl•rforation occur~. 

( 3) Interstitial or Parietal Inflammation.-This may be prcce1led h . .Y 
the obliterative or the ulccrati,·c form, which may be followed h,Y ancm1e 

~:::;~~:·:;~l~!fi~~~~~~~ ar;~~~1~~~~;:~ e~i.u f~~~~~Y~1~~~~~~~c~~·e Ti~~'~:.~~~;:!: 
most common, an<l hence the most important lesion~ arc the gangren9~~. 
which arc u!-iually limited to a circumscribed part of the tube. Intcr;-;t1t1al 
inflammation has a. single termination-perforation-and lea<ls to appen· 
dicuhtr peritonitis of a. virn1ent an1l infectious type. 

It m~y be that neither necrosis nor gangrene may supervene. When 
perforation occurs, one or more openings, ranging in size from one to 
seHral millimeters, may be obsene<l, while the rcma.iniler of th.e appcn· 
1lix may present no abnormalities; more often, however, it t8 blood· 
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i11jl·etc<l and swollen. The appendix ma.y slough en masse. The bisto
pathologic <:hanges ma.y be chara.cterizetl by intense cellular exudation, 
necrosis. or purulent iuflan:imation. 'l'he muscular coat is hypertrophied; 
the arteries .show obliterating: endartcritis. 

Consequences of Perforation.-A common result of all forms of appen
dicitis is a localized peritonitis, anti this is a constant effect of the severer 
forms, either leading to (a) circumscribed peritonitis or to an (Ii) acute 
diffuse peritonitis. 

(a) Circumscribed Peritonitis.-At first the surface of the peritoucum 
is opaque and velvety. Soon a fibrinous exudation covers the appcndic
ular peritoneum1 and quick ly establishes adhesions between the appC'ntlix 
and the iL<ljaccnt parts (abdominal wall, intestinnl coils). 'J1he process 
may not proceed any further. Generally, however, it is soou followed by 
a.serous or sero-fibrinous exudation, which becomes sero- or fibrino-puru
lent, and often forms the so-called perit_yphlitic abscess. 'l1he scat of the 
ab~cess is always near the tube, and is as varying as the position of the 
appendix; its oize is also extremely variable, as it sometimes contains 
enormous amounts of pus. Among the most common loeations are
~IcBurney's point, the Yicinity of the cecum, the coils of the !?-mall in
testines (near the umbilicus), and, more rarely, in the pelvis below. 
'l'he pus contained in the abscess is rarely thick, grayish-yellow in color, 
and emits a fecal odor: more commonly it is thin. turbid, <lark-gray or 
greenish in color. and has an extremely fetid or even gangrenous odor. 
'l1he process of gang:rcnous spbacelation en masse is often completed after 
the limiting wall of itdbesion has formed, when the entire appendix is 
found free in the pus-cavity. 

'l1be abscess may be subperitoneal, as when perforation occurs into 
the retro-cecal connective tissue, and the term "iliac abscess" was 
former!:• applied to these extni-peritonea.l purulent collections. ':J1hey 
are rare, however, since the earl.v operation has been employed. Their 
situation and dimensions depend upon the direct ion taken by the ap
pemlix. rrl10 latter may pass downward, and the pus is then apt to 
accumula.tc in the lower part of the iliac fossa 1 and may point and 
finally burst in the neighborhood of Poupart's ligament, with subse
quent recorery. Occasionally under these circmm;tances a fii-tula 
remains for an indefinite period of time. 1rhe appendix may touch 
rnrious abdominal structures, and the pus in following the line of ll'a~t 
resistance may cause spontaneous rupture into the rectum, bladder, or 
the vagina when it points inward: and into the perincpliric region or 
into the pleural cavity (through the diaphragm) when it points upward; 
or even into the cecum or colon . The contents of the absces8 Jll<t.Y also 
find their way through the abdominal wall in the Yicinity of the umbil
icu~. The psoa.s muscle may conduct the abscess dowll\Htrd. and it 
may then point at the hip-joi11t or gain the gluteal regions or thC'. scro
tum, producing ~he so-called "scrotal appendicitis." The appendix has 
also Leen found m a hernial sac. Among the rare lc~ions to be noted 
are erosion of one of the arteries of the iliac region (causing fatal 
hemorrhage) aud pylephlebitis. Frnm the thrombi in tl1c mcscnteric 
\'.eins in the latter condition infectious cmboli ma.y be conveyed to the 
11\'cr, gi,·ing rise to liepittic a.bsces8; this occurred in a. case of my own 
at the Episcopal Hospital, Philadelphia. 'l'he abscess may also be due 
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to an extension of the thrombo-phlebitis of the mesenteric veins that 
lead from the appendix to the portal ,·ein. Thrombosis of the iliac 
Yeins with edema of the corresponding leg may also arise, and these 
veins may, during the process of healing, become compressed, with 
a. resulting edema. of the leg, as I ha,·e witnessed in two cases. It 
rarely happens that suppurative processes are both extra- and intra· 
peritoneal. 

(b) Acute Diffuse Pe,.itonitis.-This follows perforation when pre1·i
ous adhesions have not taken place or when, having formed, thry yield. 
Generalized peritonitis may also follow the circumscribed form, the 
lesions being propagated to the entire membrane by direct extension. 
The morbid changes are those mentioned in tho description of Acute 
Peritonitis. ~incc tl.ac early operation has been employed peritonitis 
has been the result, u:;ually, of direct perforation before a limiting \\all 
of adhesion has been formed. 

Etiology.-Predisposing Causes.-(a) Doubtless there arc co11,qe11it11/ 
structural defects that aid in the production of appendicitis. Among 
them are unnatural length, location, and arrangement of the organ, 
and peculiarities in the deYe1opment of its mcsentcry. These factors 
tend to obliterate the lumen of the canal by producing kinks and twi:;ts, 
thus favoring the collection of material within the appendix. (b) Strit-
tures, particularly near the ceca] end of the tube, and adhesions due to 
old inflammation, especially peritonitis, operate in the same manner as 
the preceding, only with greater power. (c) Fecal concretions are the 
main ca.use in nearly one half, and foreign bodies in considerably less 
tba.n one quarter, of all cases. rrhe ca1culi form in the appendix itself 
(Rochaz). The foreign bodies are very rnrious, and consist of seeds, 
worms, beans, gall-stones, pills, bristles, and, more ra.rc1y, pointed 
bodies, as fish-bones or pins. The presence of fecal concretions and 
foreign bodies is often tolerated by the appendix without symptoms or 
local pathologic changes; hence they are 1ookcd upon rather as a pre
disposing than as an exciting cause of appendicitis. (d) Ulcers (tuber
culous, typhoid, and, rarely, actinomycotic) may also produce this affec
tion. (e) Strainiu,q Efforts and 1.'raumatism.-Not uncommonly e~
cessi,·c muscular exertion, traumatism, or jarring of the body a~ rn 
jumping, act as fa\'oring causes. (.f) Age.-The disca.::.e is especially 
frcc1uent in young adults between the fifteenth and thirtieth years. 
It is not vrry infrequeut in childhood, howe"er, after the third year, 
and it has even been seen in prrsons O\'CI' se,·enty years of aµ-e. (.q) 
S ei:.-Appendicitis attacks males oftener than females: this fact has 
been ascribed to a supposed inferiority in the appcndicular b)ood-supp.ly 
in the male (i.iide supra). (It) Castro-intestinal Di8turba11ee.-Ind1s
cr~tion~ i? the diet u~ay precede a primary attack. and are of. paramot.mt 
ettolog1c importance 111 the recurrent forms of the malady. {t) Jleredzty. 
-That this plays no mean r61e in many cases of appendicitis I h~\'e 
Jong felt convinced. There mar exist the same family tendency to .rn· 
flammation of the lymphoid follicles of the appendix as to a like 
involvement of the lymphoid structures elsewhere in the body-e.,g. 
the tonsils. This serves as the explanation of those cases in .'1 hic~ 
rbeuma.tism and uric-acidemia seem to act as causal agents. (.1) ~\'~
deuce to show that inAuenza. and other affections ma.y cause appenJ1c1t1s 
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is not wanting. (k) It is not improbable that poor blood-supply is, after 
all, the leadi11g predisposing factor, and torsion and the like the active 
cause. 

Ba.cteriology.-While it is true that in many instances there is no 
apparent exciting cause, yet there are excellent grounds for ascribing 
specific pathogenic properties . to cert.a in micro-organisms. '!1he co?I-
1.iinccl results of several experimentalists tend to show that no special 
organism plays an exclusive r_Ole in this disease, but the studies of 
ll o<lenpyl indicate that the bacillus coli comnnmi.~ is the bacterium most 
generally present: it is well known, more?vcr, t_bat this bacillus becomes 
pathogenic when it escapes into tissues m which it does not naturally 
belong. Barbacci emphasizes the etiologic importance of the passage 
of the intestinal contents into the peritoneal cavity-i. e. the chemical 
factor. Of other specific bacteria, those of typhoid and tuberculosis are 
not uncommonly found to be present. The streptococcus z1yo,qenes may 
also be found to produce the most virulent infection. and the staphylof'oe
cus p,ljogenes aureus, the proteus, and other specific organisms have been 
found. The great frequency of appendicitis is rendered appreciable by 
the numerous favoring factors (including the congenital conditions) act
ing upon the appendix, which naturally has an exceedingly low vitality; 
also by the constant presence of one or more organii;;ms that are known 
to become pathogenic in the presence of a slig.ht lesion. 

Clinical History.-Doubtless many cases are overlooked because 
of the extreme mildness of the symptoms. These are often attributed 
to intestinal indigestion or to a" cold," to which the patient pays little 
attention unless he displays unusual susceptibility. 

The onset of acute appen<liciti~ may be slow and gradual, but oftener 
it is quite sudden. A clear history of some obvious cause (an error in 
diet or muscular effort) may be obtainable. Again, preceding the 
onset of tLe definite symptoms and extending over a day or two, tbere 
may ha.vc been ccrta.in prodromes, as impaired appetite, nausea, consti
pation, or diarrlrn:i. In slow cases the local and general symptoms are 
at first slight, hut gradually increase in severity as the different stages 
of the disease arc evolved. Indeed, in the latter class the patient may 
go about bis customary duties during the attack with ill-defined rational 
symptoms, whi le in reality suffering from pcriappendicular abscess. 
These patients run two serious dangers-first, spontaneous rupture of 
the abscess into the peritoneal ca.vit~T may occur; and secondly, the 
slow septic absorption may suddenly overwhelm the system. As a rule, 
the sudden cases cle\·clop in seeming perfect health, and are sometimes 
heralded by a rigor or chilliness. 

'l'he characteristic features of the invasion are abdominal pain, fever, 
tenderness over JJieBurney' s point, circumscribed resistance, gastric dis
turbances, and, as a rule, constipation. The pain varies in intensity from 
a mere feeling of soreness to that of the most agonizing suffering. It may 
b.e paroxysmal, though oftener it is constant, with moderate cxacerba
t~ons. Severe pain points to an involvement of the peritoneum and 
SJgnalizes a. danger of perforation. At first the pain may be referred 
~o any point in the abdomen; later it becomes more distinctly localized 
rn the ileo-cecal region . 

.1.'leMlion of 7'emperalltre.-Tbe exacerbations may at first touch 
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102°, 103°, or c1·cn 10.;° F . (38.8°-!0.5c C.). and particularly in chil
dren; more commonly they range from 100°to101° F. (37.7°-:J8.8° C.). 
The degree of fe,·er is unreliable, howeYer, as a. criterion of the ~cvcrity 
of the case, since the worst cases may have a. subnormal tcrnpera.tur~c 
throughout. 
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FIG . 58.-Tempcrnturc-chnrt of a case of appendidtis. ;\(. ;\!-, a~c1I thirty-fhc ~·enN: mMor
man. Lnpnrotumy,by Prof. E. Laplacc,clisclosedcatarrh11lappcndici1is withadlu.:swua. 

An elevation of temperature, however trivial, is most significant, 
pointing as it docs to inflammation as the cause of the local symptoms. 
The pulse-rate is somewhat higher than the elevation of temperature 
would lead one to expect, and in bad cases the pu lse is usually much 
quickened. Sometimes, however, it remains at 80 to DO per minute, and 
may ~e full an<l soft, even th?ugh the patient be pr~1ctically moril~uncl. 

Fixed tenderness is pract1cally constant on pressure over a lnnited 
area, midway on a _ line between the anterior superior iliac spine and 
the umbilicus (JicBurn ey's point) , and is a most valuablE> sign. 'l'he 
seat of the tenderness may rarely be found at oth<'r point!', depend
ing upon the location of the appendix. I have twice obsenccl it in 
the lumbar, once in the right hypochondriac region, and once helo_w 

!i:: ~:b~1li~~~i 1:~,~~nlc}~eili1~~b1~e~~~~~s. f~~~:tthc I~)ett~' a~s:d b~c11th~u;:~i~~ 
In several instances, although I have found it elsewhere in the early 
~tagc, it has shifted to l\lcBurney's point later. On the other hand, 
it may move from the usual position in cases that are allowed to drag 
on. Wh en the sensitive area is at )lcBurney's point1 ns is the rule, 
the gent lest pressure often suffices to Plicit exquisite tcn<lcrne~s. b~t 
when it is situated elsewhere firmer pressure with the finger-tips is 
usually required. Deep pressure always reveals localized tcndernco~ at 
some point in the abdomen if the case is one of appendicitis. Palpi1t1on 
also detects an abnormal tenseness of the right rectus abdominis m~scle. 
On or about the second day a. circwnse1·ibed induration manifests itself, 
followed soon by a fulness and swelling tending to obliterate the <lcpre•· 
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sions abO\'C and in front of the anterior iliac spine. The position of the 
indurated area Yarics according to the location of the appendix, but is 
u'lually foun<l at or in the vicinity of ~Ic:Burncy's point. Sometime~ a. 
re~ista-nt mass of the shape and size of an enlarged appendix i8 palpable. 
In such cases peritoneal exudation has not as yet occurred to any great 
extent. In some cases the induration is diffuse [lt first, but nssumcs the 
u:-;ual circumscribc(l form later; it may, rnoreorcr, be so deeply seated 
as uot to be appreciable. 'l'he degree of tcnsem·ss of the two rccti mns
cks-right and left-should Le compared 1 though all absence of tension 
of the right rectus docs not. I feel certain, eliminate the poi-:.sibility of 
appendicitis. The results of pucussion furnish no certain guide. As 
a rule, the note 011 light percussion differs from that on the opposite 
8idc; on deep percussion a dull tympany or a. circumscribed area. of Uul
ness cnn be outlined. This deadness ma;y be due in great part to the 
presence of fecal m:tttcr in the adjacent coi ls of intestine. While at the 
start the abdomen may be flattened or even retracted, t~·mpanitic dis
tention afterw:trd appears, particularly in the cecal region, giving rise 
to exaggerated tsmpany on percussiOn. 

Less characteristic, though still of diagnostic worth, are certain 
other symptoms. At the beginning rnmiting usually occurs, unless 
therP be diarrhea, and is attended by more or less nausea; it may con
tinue throughout the course of the attack. In most cases, howeve1-, 
after a few fits of vomiting the S)·mptom disappears, though it may 
recur if errors in diet be committed or if peritonitis supenene. During 
the attack constipation is the rule, though diarrhea, "hicl1 sometimes 
precedes a.ppendicitis, may also occur at a late stage as a septic symp
tom. ':L1berc is anorexia. and the tongue is coated. 1'he decubitus is 
dorsal, with the right leg Hexed. Freituent micturition (early) and re
tention of urine (later) arc not uncommon, the urine having a deep 
color-tint1 and sometimes contai ning albumin. 

'l'he case may follow a mild CVltrSe, terminating in rc!liolution with 
rcco\'Cry: or it may be of a sererc type and de\·elop perforation, with 
the formation of abscess or diffuse peritonitis. .As graphically stated 
Ly .Fitz, it is impossible to obtain statistical C\•iden(;c on a large scale of 
the relative frequency of these alternatives, and hence the frequency of 
treatment of appendicitis by a.bclominal section. From all available 
data, howc\·er, it would appear that in more than one-half of the cases 
the course is light and fiworahle. 

If not operated upon early, the fever may continue for three to five 
dars, and then sub~iclc, with simultaneous abatement of the severe local 
an(J general symptoms and with the establishment of convalescence. 
The ~amc amelioration of the symptoms may be brought about by early 
free purgation, either as the result of salines or, rarcly 1 spontaneously. 
In these instances resolution takes place even after invasion of the peri
toneum. 1..:mall abscesses may be absorbed, and usually in cases ter-
111inating in resolution perforation has not occurred. Jn foction of the 
peritoneal membmne directly through the appemlix is noL uncommon. 

l n sevete attacks z1e1j'oration may occur, with tlu' development of 
lveal~zed peritoneal abscess or .r;eneralized peritonitis (vide Pathology), 
and it must be remembered that cases that begin gradually may also 
show a tendency toward perforation. When this event occurs early in 
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tLe course of a sc,·erc attack or after a protracted milll appt•1Hliciti~. th 1• 

symptoms of local or general peritonitis are supcra1ldc<l. lf early, tLc 
sympto111s pointing to peritoniti:s are intense: the abdomen s" ells quickl;'. 
and is exquisitely tender. though the physical signs of a tumor are ah
i;;ent. 'l1bc tcmpcr:1turc often falls 1 and the charactcri~tic ,·omitiug anti 
circulatory collapse appear. Often the generalization of the pcritouiti.-; 
is marked by lc~s dolcnt symptoms. Starting from the ~cat of cir<:um
scrihccl inflammiltion, the pain and tenderness propagate thcmselns 
noticeably from day to day until every portion of the peritoneum ha~ 
been inrndcd. Besides progressive augmentation in the local features, 
includi11g the p:tin, there is a gradual failure in cardiac power, as ::;ho,111 
by the condition of the pulse; vomiting also return~, and at Inst becoml's 
focal. Death results from asthenia, and sometimes sucldcnlv \\hen uu. 
anticipated. If perforation occurs 1ater, sufficient time ha!' bCen allo,1e<l 
usually for the inflammation to become .circumscribed, in 11 hi ch tasc the 
localized abscess is generally intra·pentoneal; it may. Lo" ever, rarely 
be extra-peritoneal. The local symptoms intensi(L Lhe pain bec<nne .... 
excl'uciating. and the spot of tenderness may rapidly extend it--elf iu all 
directinns, particularly downward. Yomitinµ- iscts in, and may become 
troublesome, and constipation is absolute, net even gas escaping from 
the rectum. Hetention of urine is common. 

Physical Signs .-Inspcction shows c.li:;:tention of the belly, the affce1e1l 
area being e~pecially prominent, with au obliteration of the natural de· 
pre~sion in tl1e right iliac rep:ion. Palpation disCO\'er:s i111luration und 
gr?at tenRion that soon yield to pressure (doughy) •. and edema of the.• 
sk111. lf the abscei-;s is superficially seated, fluctuat1011 may be apJffL'
ch1ted on bima.nual p;tlpation. Deep·scatecl tumors arc not uncommon, 
bowe\·e1-, and then Huctua.tion is detected with difficultv or not at all. 
An ex:unination 7Jer rectum, with a view to detcrmiui'ng whether the 
abscess bas gained the pelvis, is high ly import:mt. Counter-pressure 
abO\'e with the free hand aids materially. ln doubtful cases bimanual 
pch·ic examination should not be ueglect'ed. Percussion re,·eals dulne~;; 
if the abscess be superficial. A tympnnitic note, however, is often clici· 
tell, due citlicl' to an i11tcnening coil of intestine or to the gas contained 
in the sac of the abscess. 

If actirc peritonitis and septicemia do not develop, the constituti11nal 
as wC'll as the local symptoms may abate. and the patient leave his bed. 
carrying with him. howe,·er, the absce~s. 'l'be latter may point some
" here in the right lower quadrant of the abdomen or in the lumbar 
region. 'J111erc is also a strong tendency towar<l bpontane.ous ruptu.r1.: 
into the rectum, bladder, n1gina, or cecum. Often, preee<lrng- the <l1s
ebarge of' pus into these organs, the latter display marh<l irritability, 
particularly the rectum and bladder. There is ah1a.ys the tlan~cr t!rnt 
the contents of the abf'cess may find their way into the gcueral per1to· 

:~;~·:~~c~j1~~~;~·e. rJ:l1~f1c8~:~~p~~~~~ ti~'tv!1~J~a~~cc ~1~1~~e1~~:~1 ~1~ ~~~~·~11~~~:~:d ~~r;~~~ 
tion until it touchcH the diaphragm, when the S,Ytnptoms Of ~t1bphren1c: 

~~~~~c;~ct111~· '.1.Yctt~1~i t~1~ 11;1i/~~~~.~~~: o~ ~1t:1~~~~.1~ i t~~:·o::·,~lll ;~ 1 \~1 c:~ ~'.:!~!~~~mfi~
1

~::;~ 
may thmi ht• e ... tahli~hed. 

0

Thc general symptoms undergo a moc.lifieatiou. iluc to the 8Uppurrttfre 



,IPPESDICITIS. 819 

1m1cess. Higor:s or a decided chilline$S may occur. Diarrhea often 
~uceee<ls to prc\'ious constipa.tion, and drenching sweats to a dry skin. 
lmpro\·ement and C\'Cll spontaneous cure may cnsuP if spontnncoui:; rup
ture iuto one of the outlets of the body should occur. 'J'hc feyer (Fig 

'-1::\ 1 

t' ~ 
~·~~ 
- rrt:t:: MORNING ANO EVEN NG TE PE~ATVRES 

~" ;,, " " ,. I,, " " 1,, I, • • • , ' • 

59) may be either remittent or intermittent, and if the localized inflam
matory procc:-;s be acti\•c. the Ufl;ual pronounced features of septicemia 
are predominant in the clinical picture. The latter 8pccially gnnc con
dition often drifts into an extreme typhoid state "ith a hopclce.s course. 

Diagnosis.-Typical cases of appen1licitis arc readily dingno~ti
cated. Their recognition rests upon a few cardinal symptoms-viz. the 
acute de,·elopment of ~CYCre pain in the right iliac fos$a, roming on in 
a. person prc\•iouRly healthy and usually under forty years of ;1gc; 
appeu(licular tenderness, unilateral incluration, fever, vomiting, arnl con· 
Mipation, or, more rarcl:·, diarrhea. Atypical ca~c~, howcrcr, may offl'r 
ii:r:at difliculty. at least at an early stngc in primary attach. Often the 
pam is. for a time, rcforrcd to a. circumRcribc<l area. far rcmO\'Cil from 
the u~ual :-;itc of tlic appcu<lix, and rarely it continucs without a. change 
of !'ituatinn tl1roughout the attack. In th e latter ca...;e the local lesions 
may occupy the usual, though oftener they ha\'l' an 1111\ll'ill:ll. position. 
'J'hus, when tLe pain is referred "due east,,. or to the left iliac fos3a, with 
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bilateral induration, the appendix .will be found in the pelvis (Dean•r). 
In such instances a rectal and a buuanmtl vaginal t.•xamination arc iw
pcrative. It should be an unrnrying rule in all eases of ::-e,·cre al.Hlom
inal pa.in to palpate with the finger-tip every s<1uare inch of the ahilomea 
if necessary. tu find the localized tenderness "hen it is not fou111l at 
~fcBurney's point. The degree of tenderness sustains a clo~c rl'lation
ship to the severity of the local inflammation as long as the l'Onditi1111 
remains strictly localized, but this relationship is lost when geucraliza
tion occurs. With the appearance of a circumscribe1l induration and 
of the intense local tenderness and pain it is reasonably sure that per
foration either has occurred or is impending. Perfortttion, however. 
m:ty occur without loca l induratiou, and even after subsidence of the 
acute pain and cxcessi,,e tenderness. Gangrenous apprndicitis is 11101;f 

cleceptitie. 'fhc very acute symptoms, including the fever, may disap
pear, and unless the physician be upon his guard the patient '1ill Le 
considered convalescent and be allowed to go about. Hupturc of tlic 
abscess now occurs unexpectedly into the peritoneal cavity, intestinc.s, or 
some other direction, or a large-sized abscess develops with the usual 
signs and symptoms. 

Differential Diagnosis.-Typltlitis, and especil'lllj/ tlte )fasR1.'11y of 
Feces in tlte Oecum.-These are truly rare conditions. According to 
:\IcBurney, 99 per cent. of all typhlitic abscesses arc of appenclicular 
origin, and of -l-00 autopsies by Einhorn 91 per cent. had this origin 
Ball anll others have performed laparotomy for ulcerative ceeiti!' 1 but 
this condition cannot be recognized during life. 8tcrcoral typhlitis is 
discriminated from true appendicitis by the precedent constipatioo, 
which may become absolute, by the dragging character of the pain, the 
late-appearing f'crcr 1 and chiefly by the physical signs, which indicate 
the presence of a superficial, sausage-shaped tumor that is often doughy 
aud extends vertically from a point near the right costitl border ''south
ward·· through the ileo-cecal region. Percussion elicits dulness over the 
scat of tl1e tumor. The loca.lized tenderness and circumscribetl rc:;ist
a11cc of acute ttppenclicitis are wanting, and a thorough cmptyi11g of the 
large intestine usually cures stercoral typhlitis .1 

Renal C'olh'.-Thc absence of fever and of a localized ~pot of ten
derness and induration, and the presence of hematuria arc points that 
<iistinguish this atTcction. 

11td(9estion.-Digestive disturbances, and particularly pain ancl vom
iting, accompany appendicitis. w·hen they occur inclepC'1Hlcntly of ~p
pendicitis, howeYer, they can be relim·ed, and the appendicular region 
remains free from fixed pain, tenderness, or tumor. . . 

.Acute Inflammation qf' the Gall-bladder, with .Dist1»llio11.-Tlus ~ires 
rise to a superficial. mobile, pear-shaped tumor, '1 ith or without .1~:11in
dicc-features 11ot met with in appendicitis. Osler, however. m~·ntHrns 
a case of the sort in which the diagnosis was undetermined until lapa-
rotomy was performed. . 

Pl'1·inepltrit- .. lbsc:e.!1~.-Without a clear history of chronic r<:nal 1h,.;
ease or of nephro litbiasis the differentiation cannot be made exct•pt hy 
exploratory inc:i~ion. 

1 It i!I highly probable that the term "stercoraltyphlitis" is synonymous with chronic 
:ippemlit'iti~ wilh retained feces in the cecum. 
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ftarcinoma of llte L1t1·.<Jr Intestiite.-This discriminates itoc}f by its 
peculiar an<l more clironic history . 

. lcute Pn·itonitis, due to Ui:ai·ian 01· 'J'ulial lJisease.-'l'o eliminate 
thc~c con<lition~ the results of a. careful bimanual pelvic examination 
and a clear antecc<lcnt Listor_v are Ueman<lccl in many i11st:rnces. Hight 
ornritis. owing to the prescuce of pain, tenderness in t~e right iliac 
fo::;~a. and fc\·er 1 often closely simulates appendicitis. In the former 
tendcrue:ss i:;; less pronounce<l, and the organs of utero-gesta.tion rnanifo:;;t 
certain disturbances of function. A pehic examination will now com
plete the discrimination. 

Erll'(t-ulerine Pre,qnancy.-ln this condition the menstrual history 
furnishes important information. 'l1here is, in addition1 profounJ col
lapse, due to hernorrbage, when rupture of tbc adhesions occurs. Ele
vation of temperature is absent. ~rhe localized tendcrnei;;s and in
creased resistance are lower in the pelvis than in appendicitis. 

Acute ~tuberculous Peritouitis.-As in appendicitis, so in tubcrculoug 
peritonitis, pain, tea1lerness, and ferer arc present, but iu the latter the 
om•et is more µ:radual, and the signs of tumor and increased resi$.tancc 
in the right iliac fossa, are absent. Mo\'able dulncss may Uc present in 
the tuberculous affection, and not in appendicitis until the peritonitis Las 
become generalized. r.l'he lungs are generally implicated in tuberculou~ 
peritonitis. 

Acute IntcBlinal ObBtruction.-WLcn this is due to intussusception 
there may be signs of a tumor, but not at l\lcBurne.{b point; the ten
derness over the site of the mass is less intensC!. while the frequent 
bloody discharges thnt arc seen in this condition, accompanied by tcnes
mus, do not characterize appendicitis. When obstruction is caused by 
strangulation stercoraceous vomiting is apt to occur, and is absent in 
appendicitis. Pain, local tenderness, and, not uncommonly, signs of a 
tumor appear, but elsewhere than at McBurncy's point. Some of these 
instances, however, remain obscure till the diagnosis is set at rest by the 
surgeon's knife. 

lfip,joint Diseasr.-In both hip-joint disease and appendicitis the 
dor::;al clccubitus with flexed leg is noted. If the patient be anesthet
ized, however, full extension of the leg and a. normal condition of the 
hip-joint ar~ easily demonstrnble in appendicitis. 

1'yp!toicl .h'ever . -~Iild cases of appendicitis with accompanying diar
rhea bear a. close superficial resemblance to typhoid fever. In the latter 
affcction 1 however, the onset is more gradual and the fc\·cr-type more 
continuous than in appendicitis. In typhoid the stools arc somewhat 
peculiar, the spleen is swollen, there is dulncss of intellect, bronchitis 
and the chttracterist!c eruption attend 1-all features that are absent in 
appendicitis. rrhe diazo-reaction, if present, would strengthen the diag~ 
nosi1o1 of typhoid, and a response to \Vidal's test would be conclusive. 
In appendicitis the local features, and in typhoid the general, are pre· 
dominant. 

])ietl's Orises.-In a case of movable kidney which I saw recently 
al1 the symptoms pointed to appendicitis. An operation was about to 
be performed when a sudden subsidence in the abdominul swelling and 
local indurntion occurred. ':l1he kidney was subsequently detected in 
an abnormal location (vide Mobility of the Kidney). 
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CHRONIC APPENDICITIS. 

(Relapsing .lppcwliciti!i.) 

Relapses occur in nearly one-half the total number of persons ''ho 
have suffered from a primary attack of appendicitis. In most of tlw..;e 
cases there is constantly present a slight local discomfort during tlic iu
terval; in a smttll percentage, however, there is an (•utirc freedom from 
uneasiness. The locrtl syUlptoms in those ha.Ying had an antecedent 
peritonitis are more pronounced tha,n in the fir~t attack 1 but after a 
number of recurrences the symptoms are likely to be l e~.-; i:;c,·crc with 
ca.ch subsequent attack. The most constant symptom Lct,,ccn attacks 
is :~ snba.cutc form of pa.in that is lia'.blc to manifest acute exacerbations 
with :'! light fever. Ph.vsical fatigue,_ a strain_, and errors in diet causing 
g:t'itro-intestinal disorder n.re Yery likely to mduc:e a relapsing appendi
citi!'I. Uhronic appendicitis strongly favors the retention of fecal ma.t
tcr in the cecum, thus forming so-called stercoral typlilitis. This a~:-;o
cia.tfon was formerly mistaken for primar.v typhlitis. The eha.rn.ctcri)o:tics 
on which the diagnosis is based during the attack are similar to those 
detailed under Acute .Appendicitis; the cour::;e is, howcYer, some,, hat 
more condensed than that of the acute form. 

In thP intervals between the att:icks the appendix can be readily ap
preciat~1l on palpation, the method employed by Edcbohls being prefer
able: ~'The patient lies upon his back with the examiner at his side; 
the latter places his right hand upon the patient's abdomen over the 
right rcctu'5 muscle, opposite the anterior superior spine of the ilium, 
and presses the left hand upon the right, so that no force is used by 
the right hand and the tactile sense of its fingers is left unclisturlH'!I. 
The ha.nd~ arc drawn slowly outward, allowing the c?ntcnts of the abdo
men to slip from underneath them. 'l1he coils of 111testinc can be folt 
as they escape frnm under the hand as it presses againRt the posterior 
a.b<lominal wall." 1 In this way the appendix may be felt as an elon· 
gated tumor of the size and shape of ~he little finger. If there b~ only 
a Riight exudation present, the appendix often appears to be immediately 
beneath the abdominal wall. It may , however, be. deep-seated, e\·(·n 
though tlie exudation with adhesions be absent. Both pain arul tcnJ.cr
nc~s are pronounced, ancl particularly if pus be pre~ent. 

The results of chronic a._ppenclicitis upon the gcneral health and .1111· 

trition of the patient are quite noticeable, and tend to augment as ume 
pa~ses, if the attacks be frec1uent or the intervals between them ~rO\\ 
shorter. 'l'he chief s.vmptoms are tho~e of a nenous type; emaciation 
a.nil debility arc al.~o observed. The associated nervous symptom:-; arc 
those of neura'ithenia.. These patient::: often become introspectin: and 
exceedingly irrita.blc, the mental condition being accounte<l for, to a. 
great extent, by the consciousness that there is e,·er the danger of a. 
fre~h attack with serious po;.:sibilities. 

Differential Diagnosis.-Carcinoma o( t/111 C'l'curu.-'fhrs pre~cnt.::i 
many points of simi lari ty to chronic appcndfcitis. I h::we under m~ ~n.re 
at prc.;;cnt a, lad,v aged sixty years suffering from chronic appcnd1c1rn:., 
whose ca.1.;e bad been diagno~ticated as carcinoma. of the cecum. and for a. 
considerable time my own view coincided with that of my predecessor. 

1 B. Far11uhar l'urti-.,: 1'u:entielh Century Pradice of ,lfalici11r, \·ol viii. 
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The occurrence from time to time, howe\·er, of relapse!-\, during '' hich 
the fecel-' were ma:-:--t•d in the cecum and fernr arose, 'l.oon in<licated the 
correct diagnosi:,;;. Bt•:-.i1les the ab ... cnce of periodic attacks of fever. the 
rreneral features-Io~~ of tlesh antl :::;crength, anemia-arc more ::tea<lily 
~nil r;1pi<lly progres:-;ive in carcinoma of the cecum. 'l'hc Li:-.tory of the 
mode of onset al~o aids in the distinction. Pain, ll'n<lcrness, :rnd a re
liistant tumor are common to both affections. 

Hypof'/wndriwsii< and llysteria.-H ypochondriasis and hysteria may 
lead to the manifestation of morbid feelings simulating those of' appendi
citis. 8uch cases may show merely a. greatly exaggerated uneasiness, 
or such an increase of sen:3ib ility as to cause the patient to complain of 
pain in the right iliac fossa. In addition. there may be localized ten
derness. I recently witnesse<l the remornl of the normal appendix from 
an h:·steric female in '\!Jose family _two genuine cases of appcn<licitis 
had occurred not long JH·c\·iously. Hypochon<lriasis an<l hysteria dis
tingui:.;b thcml"iekes by the antecedent history and by the abscne<' of a. 
tumor-mass an<l of increased resistance; there is al~o an absence of 
localized tenderness if the paticm·s attention be withdr;rnn. In such 
subjects oxaluria is not infrequent. and it is pos.sihlc that irritation of 
the right ureter by the pass.age of cr,ystals of calcic oxalate, a~ men
tioned by Cahot, ma,Y explain the localizing of the discomfort (Wood 
and Fitz 1

). I recently saw a case of this sort in a. neurasthenic med
ical ~tudent. 

RECURRENT APPENDICITIS. 

When successive attacks occur in the same individual at intervals 
,·arying from scHral months to a. year or more, each new attack is 
!-pokcn of as a recurrent appendicitis. Severe attacks may succeed 
light ones, or, conversely, mild recurrent may follow severe preceding 
attacks. I recall several cases in which rudimentary appendicitis ( indi
cated merely by colicky pain) occurred, and lasted from a few hour;0; to 
a <lay or two. Often the illn e~s is too trivial to lead the patieut to con
~ult a doctor. ~\n aL~olute diagno&is demands, besides the subjecti\•e 
symptom, pain. the prc!'ence of localized tenderness (with or without 
induration), a11d elerntion of the temperature. In se,·cral ~ubjcct!>i of 
recurrent appcn<liciti~ formerly under my C'arc the last attack ocC'urrccl 
three or four years ago. 'l'hat each new attal'k may be the last is 
alwan• to be remembered. 

Prognosis.-In formin~ the prognosis in a. ginn ca~c of appcndi
riti.i;; the same rules may be followed as in the ca:;c of acute infectious 
di~ea~es, since to the la~tter category this affection probably belongs. To 
C1'timate the !\cvcrity of the type of infection, however, iB not a simple 
matter. Lnlike many of the acute infcctiow~ diseases, the height of 
the temperature ;rntl, to a lesser degree, the rate of tLc puls<' arc un
reliable gnid<!s in appendicitis. Broadly speaki ng, however, in the 
sevC'rer form:; the local process exhibits a stroug tenclrncy to f'l))l'l'ad ; 
the tempcra.ture and pulse a.re relatively high, and t('ll<l to rise with the 
progress of the affection. 'L'hese are the cases that suppurate or rc!'ult 
m perfornti\•e peritonitis (often rapidly spreading) and in pcrieecal 
abscesses. They arc among the gravest of known conditions. Of this 

1 'l_'/i(Practic(of .Medicine, p.886. 



824 DISE.ISES OF Tl!E DIGES1'll'E Sl'STE.11. 

fatal group of case• not less than 68 per cent. die before the eighth day. 
'l1hc development of f1dminant peritonitis or of a peritoneal absccs.-; aftCr 
perforation is attended by a falling tempera.lure, though sub~e, 1 uentJy 
the latter ma.y mount high or become markedly irregular. ~ 

On the other hand, in the mild types that arc iuclu<le<l in the name 
<'alarrlwl appendicitis reco\·ery is the unvarying rule. These lighter 
cases often le:id to adhesive peritonitis-a circumstance tha.t strength
ens tho view that they are of an infectious nature. rl1he temperature 
is only moderately elevatf'd as a rule, and the pulse-rate correspond
ingly quickened. Both pulse and temperature indicate marked im
prO\'Cmcnt on the thir<l or fourth day, while the pain and localized 
tc1ulemcss disappear. In this connection the deceptiveness of gan
grenous ca~es must be recollected (vide su,pra, Diagnosis). The com
plications that are most lik ely to arise and other points of prognos
tic significance have been fully stated in the Clinical lli st~ry. 'J'he 
general mortality of appenciicitis is about 14 per cent. (Fitz). Im. 
proved mctho<ls, chiefly surgical, of dealing with the 1lisease ba\•e, 
however, gre:Ltly reduced its death-rate. 'J'he prognosis in clironif· 
appendieitis is most uncertain; after the patient has sunived senral 
attacks it is on the whole more favorable. 

Treatment of Appendicitis.-Whether imminent danger of per
foration exists or not, the physician who is called to a case of appendi
citis should request the senices of a competent surgeon. Few surgeons 
subscribe to the doctrine that all cases require operation, but, since it 
may become necessary to operate at any hour of the affection, the latter 
should help to settle the important 4uestion, " When is operative in ter
ference demanded in the individual case?" '11he physician who docs not 
purdue the course above recommended falls short of his duty, both toward 
the patient and tO\\ard the surgeon on whose skill he relics to safely re
move the source of cbnger. It may be that a surgeon 's fears a.re some
times groundless, but I am convinced tha.t there is much truth in the state
ment that physicians too often invo1rn the aid of the surgeon when the 
patient is beyond hope of recovery. Surely. in a disease that so often 
baffles both ph~·s ician and surgeon, sudden ly developing, as it sometimes 
does, a fatal virulence without previous unfavorable symptoms, they 
should stand guard together from the moment the case is diagnosticatcrl 
or appendicitis is strongly suspected. 

With rare exce1_ltions, I think surgical interference t'hould be recom
mended. 'l,he indication for immediate opera.lion is undoubted in all 
cases of acute appendicitis, whether marked by sudden and severe ~r 
mild i1wasion-symptoms. if seen at the beginning of the attack. Obn
ously. the conditions arc less favorable for operation after a case has 
progressed to the beginning o_f a.bscess-formation-i. e. from the third.to 
the fifth <hty of the illness. It is at this period that the peritoneal m
f:la~1rnation tends to circumscribe itself by the formation of adhes1oni;:, 
which arc, however, not yet strong. Ilcncc, as Richard~on has gra.ph· 
ically stttted, it is "too late for an early operation, and too early for a sa~c 
late operation," since there is great risk of infecting the general pen· 
toneal cavity. Whether it is wise to allow the appendix to remain after 
adhesions have been formed in some cases, and to merely drain, cl came, 
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an<l pack the cavity, cannot be discussed here. The very mild attacks 
that deYelop in the course of chronic appendicitis after numerous prcYi
ous and improperly treated seizures need not excite alarm. Under such 
circumstances operation should be undertak€n between attacks, when 
the mortality is practically nil. On the other hand, in cases that have 
been allowed to drag on until general peritonitis has set in, with threat
ened or actual co11apse, the operative treatment might as well be aban
doned. 1'...,ina.lly, the most ardent advocate of immediate operative tre:1t
rnent is sometimes compelled to rest satisfied with medical mcasurcR. 
i:'uch cases are those in which there are associated chronic affections 
(advanced diabetes, Bright's disease), not to spook of those in which 
the patient refuses to submit to an operation. 

General Management.-'L'he patient should be kept in bed in a quiet, 
well.ventilated apartment, and in no affection is the Yalue of absolute 
test in the trea.tmcut of inflammation greater than in appendicitis. The 
diet ~hould be liquid and nutritious, consisting chiefly of pancreatizc<l 
milk and concentra.tcd broths. All articles of food that tend to undergo 
fermentati,•e changes, and all carbonated drinks, should be prohibited. 
since the~~ increase mcteorism. 'The patient should be under· rather 
than O\'er.fcd. At the start, and particularly if a sausage·sha,ped tumor 
be pre~cnt. intestinal irrigation, oft.repeated with a view to removing 
the fecal matter, must be carried forward assiduouslv. Saline laxative~ 
(Rochelle salts, ;;ij-8. 0-every hour or two, preceded by a dose of 
ca~tor oil or a few fractional doses of calomel) are to be ndministerccl 
until the e\•idence of their action upon the bowels has been definitely 
noted. There almost never exists a contraindication to lhe use of saline 
aperients at the onset of the attack, and they con!':titutc the best known 
means of obviating, as well as limiting, the spread of peritonitis by tlc· 
pleting the portal system and emptying the bowels. lf commenced early, 
they may be continued throughout in doses sufficient to produce two or 
more daily evacuations. In the event of a development of evidences of 
peritonitis with pus.formation, salines should be pushed vigorously, unlrss 
an operation can he promptly perfornied. I am aware that many authors 
ad,·ocate withholding purgatives when indications of suppuration appear, 
but I ha.Ye yet to see a case in which perforation bas followed an acti"e 
saline treatment. I a.void the use of high enema ta in progressh·e cases, 
since they are more apt than salines to induce rupture of the sac. 

As regards the use of opium professional opinion is not united, 
though a general tendency toward the limitation of its use to the mini· 
mum amount necessary to alleviate pain is happily noticeable; unless 
demanded by excessive suffering it bad better be omitted altogether. 
When necessary, it is best administered hypodermically in the form of 
morphin (gr. rr+-0.005..1-0.0081). The greatest objection to tbe use 
?f opium is its effect in veiling the symptoms that assist the physician 
m forming a judgment as to the peculiarities in the case. 

Local Measures.-The suspended ice.bag is an excellent menns of 
combating the pain, an<l often obviates the necessity of an internal use 
of opium . Instead of the ice·bag, cloths wet in cold water may be 
applied and chngcd every few minutes. In the early stage a few 
leeches may be beneficial in their effect upon the local inflammation. 
Blisters, however, are rarely advisable, and are particularly objection-
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able should the patient afterward be submitted to an operation. ~lild 
forms of c:ounter-ir.ritants (mustar~-pas~e) arc preferable, though tht·"e 
also render the skm and underlymg tissues hartl and lcflthcry. 

Management of Convalescence.-Tbe patient should not be a1low1.:d 
to leave his be<l for seYcral days aftc:r the disappe:1rancc of all ~ywp
toms: even the mil<lcst forms of exercise should not be un1lcrtake11 for 
at least one week subsequent to getting out of bed. During con\'alt'"
cence the diet must be carefully guarded, <rnd the bowel,, at all hazard<, 
kept in a sol ubl e condition. It is yuestionable whctht•r drugs will aid 
in the absorption of the exudate or assist in resolution. Gentle anti per
sistent counter-irritation with preparations of iodin will be found mrnful. 

INTESTINAL OBSTRUCTION. 
(lieus.) 

Definition.-An acute or chronic, complete or partial, occlu~ion of 
the intestinal canal. 

Pathology and Etiology.-The causes of intestinal obstruction 
may be divided, a,t once most simply and practically, into the (1) arule 
and (2) cltronfr forms. In the former variety the narrowing or closure 
de,·elops very suddenly or rapidly, arnl usually in the small bowel; in the 
latter, the large bowel is commonly affected by pathologic conditions that 
tlevclop slowly and gradually and narrow its lumen; the la tter conditions 
mmally occur in persons of advanced years. 

Acute.-(ri) St"an,qulation.-lu the order of frequency, tbis is first 
among the causes of acute intestinal obstruction. It is produced most 
often by bands of adhesion, the result of a. former recent or remote pcri· 
tonitis, and is most commonly situa.tc<l in the right iliac fossa. lncar· 
cera.tion of the bowel from ftexions an<l adhesions not rarely follows upon 
abdominal section for the treatment of pelvic disease in women. 

The usually free end of :.Ieckel's divcrticulum is sometimes attacbc1l 
to the abdon;i nal wall, and may thus cause constriction of a loop of 
bowel. 'l'his cliverticulum is the remains of the fetal omphalo·ml')'Cil· 
teric duct, and arises from the ileum about Jrnlf a meter (1.04 ft.) from 
the ilco·cccal rnlve. A similar constricting band is formed b)· a c:or(l 
representing one or more of the obliterated omphalo·mesenteric: \"(")':.;el."i. 

The adhcsi\·e attachment of the free end of the appendix \·crmiformis 
ma.v also form an ope.ninµ; through '\hi ch the bo"el ma:· be c:augh.t. 

Internal strangulation (hernia) ma.y be the result of forcing a portion 
o~ bowel through ft slit in the omentum or mescntcry, or into peritoneal 
d1vcrtieula and opeuinµ:s, such ai-:. the duodeno.jejunal fo~i-:.a. (Freitz's 
retro.peritoneal hernia) or the foramen of Win slow. 

Diaphra~matic hernim are not of extreme rarity, a.ncl may be eit~1er 
of congenital or trauma.tic origin. ~Most cases of intestinal Rtrangulat1on 
occur in males during cui:ly adult life. . 

(b) Intussusception.-lm:a,qination is the descending" telc~cop~ng of 
one sect ion of the bowel into another,,. probably caused by a circum· 
,i.;cribecl, irregular peristalsis of the intestine. The effect of the latter 
state in producing invagination may be either a. thrusting forward of 
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the recei,·ing portion by a contraction of the longitudinal muscular coat 
(Xothna~el), or a. thru~ting inward and dO\\ nwanl o_f the portion immc
cliatrl,y abo,,e b_y means of an increased or spa:-;mo<l1c peristaltic action. 
Thu!<, a cylindric or sausage-~haped tumor results. varying from a half 
inch to O\'Cr a foot (1.3--:)0 cm.) in length. The layers wet with in 
intu!< .. u!'ception are the outer or recei,·ing. callecl the inlUSlSUScipit·ns, 
the mid(lle or returning l<Lyer, and the inner, calle1l the i11tuxsusce1it1w1. 
Tbe '1:eat of itwagination is most commonly at the ileo-(.'ccal \'tth-e, though 
it is often found in either the ileum or colon alone. ~omctimcs the in
tu"susccption occurs an1l is detected in the rectum. .\_ lateral or partial 
inrngination, more or less chronic, ma.y also occur, due to the attachmcut 
of a. tumor within the bowel 

'fhe intussu~cepted portion of intestine is usually the scat of perito
neal adhesions and considern!Jle tumefaction, ~o that in pronounced cases 
the parts are so firmly agglutinated that reduction is wcllnigh impossi
ble. The engorgement may pass into an intense local inflammation, 
with final necrosis a~1l $loughing, and e,·en the discharge per rectum of' 
the iurnginated portion: or a fatal termination may be ushered in by 
perforation of the bowel. 

Intu"'U!-'Ception occurs mo~t frc11ueutly by far in children prior to ten 
year~ of age, in "hom also the disease is more acute than in adults. 
)Iale.; are more :'ubject to inrngination than arc female-: . 

Inrngination i~ a-:<01.erted to be an occasional c:on;.;equcnce of the ope
ration of circular entcrorrhaphy and of lateral anastomosis by plates 
(Hobinson).1 

(c) T'"olttulus.-Twists of the intestin(' are met with most commonly 
at the sigmoi<l flexure of the colon. An unusually long or relaxed mes
entcry pre<lisposes to the condition. so that the axis of twisting may 
either consist of' the mesentery itself or fre11uently of the bowel. Xot 
rarely the pcdiclc of the rnlrnlus contains both a twist nncl a sharp bellll 
in the bowel. causinp: complete acute stl'angulation. The latter condition 
may be prououncC'd in such cases. or at least be hastened, by tile accumu
lation of the inte~tinal gas and of masse~ of fece~1 or by bowcl-a<lhcsi~11s 
h an adjacent stump of omentnm (Nieberding). 'l'l1e pa!o<sive reach Ye 
pr<.· .. -=.urc of the coil~ of intestine and of the abdominal walls tends also 
!I) further confine the enormou~1.,~ dilated and twi~~ed loop of bowel to 
u~ abdominal state. Knots mav be formed by the a~sociation of loops 
of the ileum with each other or about the pedicle of a twisted cecum. 

llere, again, male~ between forty and sixty years of age ha\'e hecn 
ob~erved to be especially the subjects of volvulus. 

Chronic.-(n) Fecal Imprrction.-lnte11tinal Coueretions .-r\<:cumula
tion of fece~ (a1prostaRi8) is a common cause of intestinal obstruction, 
the impaction taking place usually in the cecum or ~igmoid flexure. 
. Thouµ-h not infrequent in children. fecal obstruction is more common 
m adults (particularly in females), in the hysteric, the demented, an1l 
the hypochondriac. Congenital dilatation of the colon may precfo;po:-:c 
to coprosta~is, and an act1uired dilatation, which in some cases become~ 
enormous, is often the result of paresis of a portion of' bowel cau'icd by 
oYer-di8tention for a long period of time. 'l'hc retained fecal mas:-;cs 
may become hard, but for :-;ome time permit the passage of soft or li11uid 

1 Ncd. Rtcord, .\ug. 13, 1892. 
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ma.tcrii.tl through the interstices of the accumulation, until finally cithe1 
complete obstruction takes place or the condition is relie,·cd. RO SCH'rt.> 

may the obstruction prove in some cases as to result in inflammation, 
ulceration, ancl even perforation of the bowel. 

Among other caus~s of obstruction due to abnormal contents may 
be mentioned enlerolitlts. These arc intestinal coneretions formed oi· 
vnrious nuclei, as ga.11-stoues, hardened feces, phosphates of lime :rn•I 
maµ;ncsia, various foreign substances, and organic deriva.tives. Ball-; 
of tauglcd ;u;carides may mass sufficiently to cause obstruction. 

Oall-stoncs not infrequently become impacted in the cluo<lcno-jcjunal 
or ilco-cce<tl regions after ulceration through the duct, except in the 
case of very small stones, which enlarge ubseqltently by accretion. 

Foreign bodies, as pins, buttons. coins, fruit-stones, may also cause 
obstruction of the bowel. It is stated that even insoluble mineral 
medicines, as bismuth or magnesia, ha\·e caused obstruction by accu
mulation in the intestines. 

(b) 1'u.mors.-Tumors cause a form of chronic obstruction that may at 
any time develop suddenly into the acute type. 'l1hey may do so either 
as-(1) new growths in the wall of the intestine itRclf, or by (2) c11111-
1n·essfion ancl traction from without. Again, the intestinal neoplasms 
may be mal1.:qnrr.nt or benign in nnture. Carl'inoma of the bowel is at 
once the most frequent and important of these. It ma.y be either cir
cumscribed and annular, causing a gradual narrowing of the bowcl
lumen, or a diffused infiltration of the intestinal wall, commenting 
either in the mucosa or in its glands (cylindric cpithelioma). Its mo:-;t 
common scat of growth is the large bowel, about the sigmoid flexure. 
The mescntcric anU rctropcritoneal glands are usually secontlarily 
affected. Ulceration of the bowel and eatu,rrhal inflammation of the 
mucous membrane above the carcinoma may coexist late in life. 

Sarcoma usually attacks the sm:tll bowel, starting bencatb the 
mucosa, and is of the recurrent variety. Uegional infection of the 
mescnteric and rctroperitoneal glands (Liibstein's cancer) is also a u~ual 
conse!1ucnce of sarcoma.. It may occur in children or in young adults. 

Benign tumors may be polypoid, adenomatous, fibromatous, and 
lipornatous. Intestinal obstruction due to compression or traction may 
be caused by tumors (omental) or by <ldheRions of the pel"ic viscera 

(c) Cicatril'ial strictures cause chronic intestinal obstruction, as after 
the healing of various ulcers, the cicatrices of which slowly contract. 
Cicatricial stenosis of the colon is commonly due to the cicatrization of 
dysenteric ulcers. In the rectum the stet;osis is usually a result of a 
syphilitic lesion. Tuberculous and, very rarely, typhoid ulceration may 
be followed by stricture of tbe small intestine. 

(d) Congenital strirtil1'e is rare, and is more purely surgical than the 
preceding cases. It is often an occlusion or an imperforate condition 
of the anus (atresia ani), and is only mentionable in this connectio~i. 

(e) Pai·esi8 of Peristalsis.-This condition-callerl also adynamw ob· 
&(ruction-while it is a. functional affection 1 is held to be either a cir
cumscribed or diffuse paresis of the intestinal muscular coat. It is 
caused Ly some such inflammatory disturbance as enteritis or pcrito~itis, 
or even by the manipulations employed in prolonged abdominal sections. 
In such cases the obstruction is due to an accumulation of feces and 
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p:a~es .in the pa.retie. po:tion of the bowel, causing marked tympa.uites, 
vomitmg1 and con::;upailon. 

Specia l Pathology.-'rhe pathologic changes that accompany 
nearly every form of intestinal obstruction arc brieHy statcll as follows: 
.\ ccumulati\'C dilatation-with b,,~pertropb~~ in cl1i·onic cases-of the 
intestine above the seat of disorder, and an emptiness, narrowing, and 
even atrophy below the obstruction. The affected walls of the bo,,cl 
are inflamcd1 and there is a surrounding acute or chronic peritonitis. 
l'atarrhal an<l sometimes diphtberitic inflammation of the mucosa may 
develop. Gangrene, ulceration, and perforat ion of the bowel, "ith 
resulting generalized per itonitis, ma.y also ensue. 

Symptoms.- Acute Obstruction.- 'l'here is suddenly developed ab
dominal pain that ma.y follow some abrupt or severe exertion. Early 
vomiting and absolute constipation are also conspicuous and important 
symptoms. If the obstruction is high in the small bowel, distressing 
hiccough and eructations ma.r precede the rnmiting. Except for the 
pw:=.siblc discharge of the intestinal contents below the scat of obstmc· 
tion, the con~tipation is usually complete and obstinate. Accompanying 
the latter condition there is tympanitcs, which is most marked in ob
struction of the colon. Intermittent and colicky at fir::.t (partial 
obstruction-Tren~s), the pain soon becomes agonizing and constant. 
Yomiting, also, alternnting with painful retching, is more constant and 
seYere after seYeral hours. 'l1be ruaterial at first t:jected is gastric ancl 
mucous: it then becomes bilious. and finally is characteristically ster
coraceous, due, most probably, to the putrid decomposition of stagnated 
contents abo,·e the obstruction . 

The constitutional symptoms develop early. arc intensely threatening 
to life, and cause rapid and profound depress ion and collapse. The 
pinched and pal lid features, cool and moist skin, Jl ippocrutic expression. 
rapid and feeble pulse, the usuall.v subnormal temperature, shallow and 
accelera.ted breathing, marked thirst. scanty urine, great anxiety and 
prostrat ion,-aJI indicate the gravity and danger of the condition . 

'.rhe plty.<Jical uamination wi ll discorer a swollen, extremely tender, 
anil tympanitic belly. Exaggerated peristalsis of the intestine abo,·e 
the ob!'.itruction may be visible on the surface of the abdomen. Bor
horygmi, gurgling, and splashing may be heard on auscultation. 

Chronic Obstruction. - The symptoms are more dependent upon 
the special causes operating than in acute obstruction . ~rhc fact that 
early in tbe case onl_v panial obliteration of the intestinal lumen may 
Le rightly inferred in many of the chronic forms of obstruction has 
gi,·cn rise to the discriminating term of intestinal eonstriction . In gen
eral1 the clinical history is one of increasing and intractable coni;tipa
tion, sometimes alternating with 1liarrhea, due to catarrhal inflammation 
of the mucosa abo,·e the obstruction. Paroxysms of colicky pain and, 
later, augmenting tympa nites, vomit ing, anrl prostration, attend. 'She~c 
symptoms may merge suddenly into those of the acute form of ob::truction. 
The bowel-movements in chronic obstruction arc irregular, infrc,1ucnt, 
slight, and sometimes accompa n ied hy pai n and tencsmus. 'J1hc stoo l ~ 
consist often or small, ha rd, ribbon-li ke, or scybalous masscs 1 and may 
toutain blood rtnd mucus. When the stcnm;i~ i~ in the small inte~tinc, 
the const ipation is less apt to occu r on account of the fluidity of' the 
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content:s. Sometimes, and particularly in ol1l people, the rectum bc
romc.s distended with hardened accumula.tious of focc!ol: there i:-; in ~ucL 
cases a constant feeling of fulness an<l a hara~sing de .... ire to defecate. 
but thr at.tempts thereat are inctfoctual. 'J'he pain of focal impaction 
rna.y be due either to colitis or. to peritonitis, anil may be referred to tLc 
regions of the .cecum or sigmo1<l flexure. 

ln malignant an<l in cicatricial stenosis there are a. prolongetl anrl 
variable history of constipation, occasional YOmiting. localized pain. 
mctcorism. an<l, in cancerous cases, the development of the charactcriis
tic cachexia and the progressive emaciation. 

Pliysical l!.'.t·aminatiou.-Inspectiou shows tl1c :ibdomcn to be <lb
tcn(le<l from mctcorism 1 the movements, and contour even, of the coils 
of intestine in active peristalsis abo,'e the $CtLt of stricture being c,·i
den.t. A tumor or .the throbbing aorta. (excitet.l, perhaps, by pre!Ssurc 
of the <listcn<led bowel or growth) ma,r be palpated. ~I.1ympany and 
borbor,ygmous noises may also be note<l. 

Diagnosis .- Locality of t he Obstruction.-GiYcn the symptoms of 
a :mdden, se,·crc, and exacerbating pain in the abdomen; of marke1l. 
an1l later feculcnt, \'Omitini?:; of absolute constipation an<l of tympanites 
and profound, early, systemic tlepression,-a diagnosis of acute intc ... tinal 
obstruction mas be easih· made. 'l'he determination of the !'.Cat of 
trouble, bowcvCr, is often" \'Cry difficult. Fir:st mav be mentioned the 
differential 1liagnosis between Obstruction occurring 

0

in the sma.11 and in 
the large intestine. It may be noted of the former that vomiting octur ... 
earlv, is scant,·, and later fcculent, while in the latter there is lbs ''om
iting ancl the ~·omitus is seldom feculent. Again, in obstruetion of the 
small gut the distention is both less marked a.ud higher s ituated, while 
in that of' the ln.rge gut tympanites is often c1uite markc<l, is more cen
tra l, is as:::ociated with tenesmus, and sometimes with mucus and blood. 
If t he cause of' obstruct ion be a tumor or stricture, the locality may he 
sueccssf'ul ly palpated or the lower limit of the active coils of hypertro· 
pLiecl intestine ma.y be defined. 

In stcnosis of the duodenum or jejunum, 011 ing to the stagnation 
and decomposition of nlbuminous substances, the products of ,1hicli 
(inrlol and phenol) are absorbed and partly excrcte1l by the urine, IM' 

may be ma.de of the disco\·ery of increased amount::; of imlican in the 
urine for diagno:-;tic purposes. On the other hand, in stenosis of the 
large intc . ..;tine the urinary test may be negati,·e, since the albuminou:-. 
elements of the intestinal contents are absorbed before they reach the 
steno~e<l portion of bowel." here stagnation and putrefaction call take plac<'. 

Examination pa rectum with the fin('J'er or with the rectal tuhe, bY 
means of li11ui1l di:-tention or gaseous inHafion of the colon. umy enable~:
to determine the seat of obstruction in certain cases. The detection of a 
deeply-seated incarccratc<l hernia (i11 the abdominal fossre and poutlie::-. 
diaphragm, or obturator foramen) is often made only po.~fmorfr11.1. 

Nature of the Obstruction.-'rhis is ('\'en more difficult of r11~corcry 
than the preceding. The following causes of ob:-trnction with thrir 

ff ff~:~~Df::~::tI~V.~~,~f~~:::i~i~~~:~Tg:l'.'.~~.~~:.
1

:11;~,:~,,,:~~:~;_:;~~ 
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Intu.~tmsceptiou usually gi,·es a negative previous history. 'l'he sud
dcnne~s of the attack. \1 ithout appreciable ca.u:::c, ocl'urriug in a child, 
and a:-;sociated with colick~· pain, tenesn)US, and the presence of' mutus 
aml bloody stools, and of an elongatecl cylindric tumor in the right 
iliac or umbilical regions, howe,·er. render this condition ea~y of diag
nosis in some instances. It is to be note<l that ab~olutc con~tipation 
aud mctcorism here arc unusual. 'l'hc intussusct•ption ma,r be felt in 
the rectum. 

In volti1Ll1ts it may be helpful to elicit a. history of former constipa
tion and Aatulrnce, "ith evidences of a tony of the bowel. in personi; of 
adrnnced years, :tlong with marked abdominal tympany, tenderness 
over a distended coil 1 "hich lll<Lj' perhaps be outlined (Wahl), a rigid 
abdomen, :rnd sometim es dyspnea from great gaseoul:I distention. 

The hi:,tory in cases of fecal obstruction is nearly ah,ays one of 
ob~tinate, httbhual constipation, and occurs especiall.'; in fc~1rnlcs and 
neurotic subjects. 'l1 Lic onset i:-; gradual : pain is less acute; and tym
pany anil foca l vomiting arc less prominent and late in appearance. 
Fecal mas:ses iu the colon and rectum may be palpated, a1Hl even in
tlentcd, particularly in the cecal and sigmoid flexures. Dulnc:-s is 
prc:-cnt on percussion, "ith slight tenderness o\·er the tumor. 

Obstructio.n due to laryt: enterolitlt.'1 or foreign bodies ma.'· be only 
surmised: especially is this true when symptoms of appendicitis arise. 

Biliar.IJ Ntlculi may gire a history of }ffe,·ious attach of hepatic colic 
and jaundice. 

In the chronic ob:structive form of 8lrieture of the bowel due to cica
trices or neoplasmata the liistol'_Y of dysentery, tubel'culosis. sarcoma, 
M carcinoma should be considered. The detection of an irregular tumor 
and the cancerous cachexia point to rualignancy. 

In oUstmction caused by intestinal paresi8 tLere is generally a history 
of a. previous enteritis, peritonitis, or ce liotomy. Th e abdomen is ·moo th. 
though tympanitic throughout, and there is no perceptible peristalsis. 

Not rarely it will be of therapeutic as well as of diag11ostic import
:rnce to ascertain whether an attack of acute obstruction is primary, or 
\1hethcr it is the terminal cxa,..erbation of a chronic condition, such as 
<:11rcinom::t of the bowel. I !ere a study of the past histor,r of the patient, as 
\ll'll of th~ present gigns of a probable nature, will afford consi<lNablc aid. 

Differential Diagnosis.-Acute inte:-tinal obstruction must be discrim
iuated from nf'uif 9enrralized peritonitis. 

An:n: OE..,ERALIZED PERITOXITIS. AcTTE h:TESTISAI OnsTRrCTIO~. 

Etiolor1!t· 

Tit~:·:~~:;'<~,~~~ ,7~,::.~<l~.~.~:,~~"~·~·.~'. Tl~E,;~~:~.~:;;;:h;;;c.~!:~:,~~.~~;! 
Symptoms. 

"'"'·'' "'"' cone•i<lcc,,b /ecise '"r lcmpec- ;~If~~:~:f~~A~~~I;f ,;;~;/~]~1fo';~,~~:t 
E:nlier Olll'{'tof <'ollap!'<'. 

E ~~7:~\~~'\: 11;1,!~:;ti ~·~li ~ P~\:~~ ~ ::~:~;: r: when 
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Pliysical Siy11s. 

Distention of the abdomen is usually 
general and warkcd. 

\"isi!)Je peristaltic W:.l.\'CS absent. 

'l'endcrnessµ:c1wral. 
8i~nsof cffu1:lion appt':tr. 

Auscultation negative. 

Prognosis alm%t hopeless. 

Le;:.; marked (!!Olllc>times parti11l ),11n lr':t 
thcohstructionbci,ituntl'dinthelo"''r 
8<'1.!llH'nt. 

Pre~ent and pronountC'd when the seat 
of obstruct ion is low. 

'l'endernci-;s localized. 
Les~ .common, due to secondary pcrito

mhs. 

Loditl~u~·fil:l1:1~c~t~~Lt~~~~i-;hin~ sounds au-

Not so if operated upon cnrly. 

It must n.Iso be differcntia.ted from acute enteritis, in which (partitu· 
Iarly wl.ien due to toxic minerals) there is more a.pt to be diarrhea with 
considerable mucus and hloorl, an elerntcd temperature, inti:nse gastric 
pain. associated with traces of the poison in the vomitus, as well as with 
its effects on the oral mucous membrane, a.nd an absence of marked 
tympanites and fecal vomiting. 'l'here are <ilso locaJize<l pain, tender· 
ness. and tumor, or there may be collapse. 

'l'he various forms of abdominal colic, as cntcralgia, hcpat:ilgia, and 
nephralgia, should not be mistaken for acute intestinal obstru<:tion after 
considering the history of the cases, the character and locality of the 
pain , and tl1c absence of such syrnptomR as obstinate co118tipation, fecal 
vomiting, early collapse, intense local pain and tenderness. 

Course, Complications, and Prognosis.-A case of acute ob
~truct ion usually terminates within from two to SCH'll da.ys. The chronic 
form may last weeks, and even months, with progressive emaciation and 
1llH:>mia 1 until the superaddition of more or lc;.;s a.cute symptoms, lasting 
from ten to fourteen days. As a. rule, the prognosis is wholly unfa"or
a.Llc, and c::;pccially in the acute cases. 'l'hc chronic forms, due to focal 
or other impaction 1 often recover with the discharge of the disturbing 
intestinal contents. Life may be prolonged by surgical interference in 
certain cases if they arc t"kcn in their inception. 

Complications thllt may occur, as secondary peritonitis, gangrcnc1 

perforation, scptico-pyemia, and enteritis, are all gra.ve, and only tend to 
hasten the disi::olution. 

Treatment.-Whih;t the trea.tment of intestinal obstruction is 
sooner or la.ter essentially surgical, attention to the medical aspect !s 
frequentl y of prim e importance. The first indications for therapeutic 
interference in acute obstrnction are presented b.v the pain and. the 
i1tcessant rnmitin.q. The former is to be met by hypodermic i~ject1on.s 
of morphin, which at the same time tend to arrest the excessive peri
;.;talsis. For the vomiting no other measures are comparnble to ~astric 
lavage ancl ;.;tarvation. It is well in most cases to withhold food for 

f~~~1~~1 ?~1~·;r~~i~'.~e~~~~~s~~t~~~f u~:~~~1~::~~:1~fa~~!· t11~:t ~o~~~~i~i~:1tcn~~: 
above th e scat Qf stricture and the inordinate peristalsis arc thus great~y 
dimini!'hccl and, exceptionally, curecl. It may be repeated C\'Cry .s ix 

~~~t}~:~vi~~ ~~~~t1~:~~;it8h~fc::~~:st!~a!1i~!~!~~~~t!~·1\1~ea~;;~~rt~~~~~n:n~~~~~;~~~~ 
shou ld absolutely not be given. If it has been determined that. fecal 
impaction is the trouble, it is still prudeDt to avoid purgati,·es until the 
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main mass has been moved, as in many cases there are both paresis and 
inflammation at the scat of impaction, so that this class of agents would 
thus be useless, if not harmful. High rectal injections, copious, steady, 
and regularly repeated, are to be practise<l, using for this purpose pre
ferably "a warm saline solution of oli~e oil" (particularly if scyb.ala. 
be present) administered while the patient is in an i1~vcrtcd position 
by mean:s of a fountain syringe, so that the flow is readily controllable. 
1;he abdomen shoultl be methodically kneaded (;t valuable adjunct in 
the procedure) and the patient at times well shaken. This method or 
treatment, by hydrosta.tic pressure, can and must be carried forward 
without undue violence, and if it be unsuccessful. the intestines arc to 
be inflated from a. large india.-rubber bag "ith air or Lydrogen gas 
(Senn), of which t"o to three gallons ma.v be cautiously introduced. 
Thorough manipu lation of the abdomen from below upward, particularly 
if it be a case of intussusception, may be combined. In the latter con
dition inflation, early and perseveringly applied, cures the majority of 
instances. In cases of intussusception or strangulation of the bowels 
these efforts should be continued for twenty-four hours, when 1 if the 
condition is not relieved, immediate operation is to be encouraged ancl 
advised. 4\.lthough the ~tatistics of Fitz show the mortality in cases 
without operation to be lower (09 per cent.) than with opcratiou (83 
per cent.) 1 I am convinced from personal observation that the less favor
able results from abdominal section would not obtain if it were per
formed in due time. ~.L1o relieve the excruciating tympanitcs the 
plunging of a fine trocar and cannula into tLe intensely distended 
bowel, as in case of volvulus, may be required. 

In chronic obstrnction the treatment of the underlying or etiologic 
conditions nnd various complications is to be conducted on general prin
ciples. Aclclitionally1 the patient's dietary is to be arranged with care, 
an~ the bowels moved with un.failing regularity, by the use of uni rri
tatmg laxa.tiYes and encmata. During the periods of threatening com
plete occlusion, with pain, the methods ad,·ocatccl above for acute ob
struction arc appropriate. If total obstruction persist despite medical 
t~entmcnt, surgical treatment-er1tcrcctomy, cnterotomy, or other opera
tion, as the circumstances of individual cases may dictate-is required. 

The after-treatment consists in keeping the bowels acti,,e and regular 
by habit, diet, an<l an apericnt pill if needed. ~Iassage and electricity 
to the abdomen are found useful at this time. 

CARCINOMA OF THE INTESTINE. 
(Carcinoma fllfeslinalis.) 

CARCINOMA of the intestine is perhaps the commonest cause of 
chronic intestinal obstruction. The stcnos is is usually partial, and is 
due both to compression and to direct invasion of the lumen of the bowel 
by the growth. Primary intest inal carcinoma. is rare in comparison with 
the occurrence of gastric carcinoma. 

" 
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Pathology.-When carcinoma attacks the intestine it is U!o;uallv in 
the form of a. cylindric-celled epithclioma, although it may as:mmc~ the 
\':trious forms as found in carcinoma of the stomach-namely, scirrhous 
meclullary, and colloid. The growth may be annular or semi"'polypoid, o; 
it may occur as a diffuse nodular infiltration of the bowel-walls. tflccrn.
tion of the surface of the carcinoma may tnke place, and the glandular 
structures of the abdominal cavity sometimes reveal metastatic growths. 
The most frequent scat of intestinal carcinoma is the rectum, and next 
in order of frequency arc the sigmoid flexure, the transverse and descend
ing colon, the papilla duodenalis, the ascending colon, and the lower and 
middle port ions of the ileum. The bowel is dihtted above the constric
tion1 a.nd is usually fi l led with an accumulat ion of fecal matter. The 
muscular coat is hypertrophied. Below the narrow ing the intestine may 
be smal l and :1trophic<l. 

E t iology.-llercclity and aclrnnccd age arc of chief importance as 
predisposing causes. Whether or not antecedent intestinal ulceration 
may afford a probable nidus for carcinomatous growths is scarcely be
yond conjecture. 

Symp toms.-A description of the course of rectal eatcinomri be
longs more properly to ~mrgical works. 'l1he chief symptoms are pro
gressively increasing distress and radiating pain in the rectum; the!lc 
occur, at first, <luring defecation only, but later almost constantly. There 
may be diarrhea alternating with constipation, and the feces often con
tain blood and mucus. Gradual bodily wasting and increasing mental 
anxiety arc associated. Paralysis of the anal sphincter and consequent 
incontinence may ensue. 

'J1hc symptoms of carcinoma of the bowel above tl1e reetu11l are often 
vague, and \':1ry accord ing to the portion involved by the neoplasm. 
With or without an appreciable tumor in the abdomen the clinical his
tory is usually thttt of chronic obstipation of the intestines. There are 
irrcguhtr attacks of sharp, colicky pains, especially a few hours after 
eatin~. distressing defecation, obstinate constipation, perhaps alternating 
with diasrhea, sometimes \'omiting, which may be fcculent. and not rarely 
slight metcorism. The special symptoms of carcinoma of the papilla.of 
l"ater a.re vomiting, jaundice. aml colic. The progressirn cmaciat10.n 

and debility of the patient are marked. In advanced cases of steno~1s 
the feces arc passed in small: compressed lumps resembling sheep's dung. 

Physical Examination.-Inspection of the abdomen may show the 
presence of a. tumor produced by the carcinomatouR growth along the 
line of the sigmoicl flexure or colon; peristalsis may be seen above .the 
site of the carcinoma, communicating its movement!-1 to the abdomrna1 
walls. Palpation may be resorted to in order to confirm the above, and 
the growth is then frequently found to be nodulatc<l. Percussion may 
g~vc either dulness or a mufHed tympany O\'Cr the tumor and fo! some 
distance above, on account of accumulated masses of feces. This area 
of impitircd inteRtinal tympnny may be sh:-i.rply defined by a. clear tym
panitic note el icited over the 9mpty bowel below the growth. 

D iagnosis.-'l1l1is may rest, in some cases, upon heredity, the ~ge, 
the evidences of the cancerous cachexia, sharp1 radiating abdommal 
pains, bloody stools, and the detection of a more or less firm an<l nod
ular tumor. 
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Differential Diagnosis.-( a) Carcinoma of the bowel above the rectum 
need::; to be discriminated from other abdominal tumors. 'J'hc presence 
of the following may render the diagnosis of carcinoma during life wc11-
nigh impossible:. sarcoma.ta, fibromata, myomata, adeno~ata 1 .and cys
tomata, all of which may produce symptoms of obstruction like those 
due to carciuomatous growths. The cancerous cachcx ia. may be simu
lated by other conditions. The advanced age of the patient and the 
distressingly rapid and downward progress of the disease will, however, 
point toward malignancy. Fecal tu,mors, enterolitlts, and foreign bodies 
mar need to be excluded also. Fecal masses have been mistaken for 
ca1:cinoma, and when it is recollected that such may exist above and 
orersha.dow the presence of carcinoma of the intestine, the difficulty in 
differentiating the two is quite obvious. 

(b) Tlie portion of the bowel invofoed by the neoplastic growth is also 
difficult of definite diagnosis, except when it occurs in the rcc1u111 1 when 
the digital and ,·isual examination of the parb;, supplemented, it may 
be. by microscopy, are sufficient. The locality of the tumor as detected 
by palpation, associated with special symptoms, is of value in arri,·ing 
at a diagnosis of the diseased portion of bo\\ el. 'Thus, a hard, nodular 
mas:; felt in the lower epi~astric or upper umbilical region, and increas
ing gastric dilatation, with marked and persistent jaundice, would indi
cate probable carcinoma of the duodenum, with complete or partial 
closure of the common bile-duct. It is apparent, however, that carci
noma of the pylorus, of the left lobe of the liH•1-. or of the omcntum or 
mesenteric glands, or a thickened cecum might all be easily confountlecl 
with carcinoma of the bowel at various adjacent parts of its course. 

· 'J'he injection of fluid into the bowel may be resorted to in locating the 
probable situation of the growth. 'Thus, if obstruction from carcinoma. 
exists in the sigmoid flexure, liquid will be arrested there and the rec
tum distended, while, if the stenosis be high up in the large or small 
intestine1 the colon will be found comparatively emptied of feces and 
will be <listcn<led "ith the injected liquid. The history of the case and 
a careful exclusion of factors not common to carcinoma, prcRumably 
in the localitJ under observation. together with repeated physical ex
aminations, mus.t :tll be brought to bear in arriving at a diagnosis. 

Course and Complications.-Carcinoma of the intestine some
times runs a rapid course, and, symptomatically at least, lasts. but .a few 
months or even we(· ks; in the scirrhous variety, however, the t11sease 
Illa\~ la:;:.t two or three years. 

'Intestinal carcinom'a may p<'rforate the bowel and cause fotal puru
lent peritonitis, and carcinoma of the rectum may perforate and inrnclc the 
vagina and bladder, causing purulent rnginitis and cystitis. Or, owing 
to extreme distention by fecal accumulation between a. cancerous stricture 
of the sigmoid flexure, for instance, and the reRista.nt ileo-cccal valve, 
rupture of the colon, followed by a terminal peritonitis, may result. 
Extension of the growth into surrounding tissues, with ulccration 1 may 
lead to ccllu litis. phlebitis, an<l pyemia. 

~'he prognosis is almost hopeless. 
Treatment.-'J1his, from a strictly medical standpo int. is simply 

palliati\•e. The diet shoul<l be highly nourishing and easily assimilable, 
but when the symptoms of acute obstruction supervene the a<lministra-
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tion of food by the mouth is contraindicated. Attention to the state of 
the howel:s by tl.tc use of enemata, or of the aloin, strychnin1 an1l bella
donna pill is necessary in most cases. Opium or canna.Lis iudica for 
the pa.in, and stimulants for the depression, may also be scrvicca.blc. 

Lavage of the stomach giYes decided relief when decomposing mat
ters tend to ca.use regurgitation on account of the <lamming back of 
accumulated food-detritus. 

Carcinoma of the bowel may be treated surgically by colotomy, ex
cision, latcraJ anastomosis of the bowel, entcrostomy, and, if the growth 
be situated in the rectum, by extirpation by means of F:acral resection 
(Kra•ke's operation). 

HABITUAL CONSTIPATION. 
(Costiveness.) 

Definition.-Chronic fecal retention, habitual infrequency, irregu· 
larity, difiiculty, or insufficiency of the C\'acuations of the bowels. 

Although constipation is a symptom, an<l although habitual consti
pation is fre<1uently a. symptom of chronic disease, the causal clement:'\ 
of the latter ma.v be so indefinite and obscure that the former take:; on 
all the individu~l importance of a functional affection. I describe habit· 
ual constipation, therefore, as a disease sui _qeneris ('~idiopathic"). 

Etiology.-In the majority of cases habitual constipation is the 
direct effect of a lack of expulsive or peristaltic power, and also of a · 
deficiency of the hepatic and intestinal secretions. rrwo sets of causes 
operate to bring about these conditions of abnormal defecation: 

General Causes.-( a) 'l'ernperament: it has been observed often that 
people of a nervous and "bilious" or motive temperament, of the dark 
type-brunets with a predominating uervo·muscular susceptibility
are much troubled with inherent constipation. Aucmic brunets-per· 
sons having p:tle skin and dark hair combined-a.re particularly. so 
affected, although alternating periods of diarrhea ma.y supcrrcnc, ow1.ng 
to the hydrcrnic sta.te of the blood. '' 'l1orpid liver" and "slugg1!'.h 
bowels" arc commonly held to be synonymous with these physical_ c.ha
racteristics. (b) Jlabit: a sedentary life conduces to .secretive inactmty. 
Thus, a lazy life, in which the calls of nature are irregularly attended to 
or habitually neglected, leads to frequent O\'Cr·disteution of the rectur~ 
and paresis, a common cause of chronic constipation. Again, the fem1· 
nine false modesty (so called) that prompts a postponement an<l su~pres
sion of the desire to defecate in public places, as well as the hab1tua!, 
hurried performance of the act in illy·kcpt1 uncomfortable1 an<l unsam· 
tary closets,-all these tend to obtund the sensibility of the bowel to 
fecal masses in the rectum. The accumulation of these fecal ma~~es 
causes paralytic over·distention, their hardening into scybala, and diffi· 
culty of expulsion. (e) General bodily wealrnesii, and cli8eases. a!' nc_ur· 
asthenia, hysteria, anemic brain- and spinal-cord affection~ (tau~mg 
inhibitory disturbances of the intestinal nene·supply), ~acute fe~·er;;;, 
hepatic disorders, especially the presence of jaundice, and the habitual 
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dependence upon and u~e of purgatiYes. (d) IJiet: the constant use of 
concentrated articles of food, as. meats, in which little residual mat
ter is left to stimulate the bowel to peristalsis. On the other hand, a 
vcrr coarse diet ma.y leave such an excess of residue as to cause focal 
irn1iaction. (e) Ab1i11dant and prolonged diuresis and diapho1·esis, by 
causing loss of fluids, also may induce chronic constipation . 

Local Ca.uses.-(a) .Atony of the abdominal niuscles from obesity or, 
in females, as a result of many pregnancies. (b) Atony of the large 
bowel (the sigmoid flexure in particular) from chronic colitis. (c) Pres
sure by twnon. (cl) 'l'he presence of intestinal stenosis from external 
or internal constriction . (e) Uongenital stricture or ,giant ,growth of the 
colon, with coprostasis (as in Formad's case) (Functional Neuroses of 
the JntcstineR, t•icle p. 844). 

Symptoms.-In cases in which there is no adequate cause for liabit
ual constipation other than a constitutional antl perhaps an inherent pe
culiarity there may be the appearance of perfect health . Nothing is 
complained of $a,·e tlie fact that an erncuation of the bowels occurs too 
infrequently. It shoul<l be borne in mind here. however, that the term 
"constipation" is, indi,·iclually speaking. almost wholly a rclatiYe oue
i. e. one person may enjoy good health with but one erncuation c,·cry 
other day, another with two passages per diem, while still anotber must 
have one stool a day, neteris paribus. to feel perfectly well. ~L1he last is 
usually considered an a,·erage normal state with most people. Persons 
such as are in1;t:rnccd abo,·e, in apparently good health, but observing 
that they ha,·e to c.lcfocatc less often than many others, sometimes grow 
anxious, worried, and e\'Cll hypochondriac, until a~sured that they are 
not truly constipate<l if enjoying perfect physical case. 

Symptoms of habitual constipation may be direct or reflex. Direct 
or local troubles are seen in the feeling of fulness, wcigl1t, and pressure 
in the perineum and abdomen. Flatulence, colicky pains, a1H.I alterna
ting diarrhea occur not infrequently. '.l'he hurri ed and inattentive per
formance of defecation gives rise to the so-called "cumulatirn const ipa
tion," in \\Lich the accumulated feces are but partially evacuated with 
the movement, and the rectum consequently is not emptied. A sense 
of fulness then remains, and complete relief is not felt in these cases. 

Reflex and general symptoms are malaise, languor, hebetude, irrita
bility of temper, headache, facial flushing, palpitation, cold extremities, 
anorexia, vertiginous attacks, paresthesia, menstrnal distress in women, 
sleeplessness, and bad dreams. Pressure on the sacral and visccrn.l 
nerves may cause neuralgias. The tongue is coated. Palpation of the 
abdomen often shows the presence of doughy-like fecal tumors a.t the 
c.ecum or at the hepatic, splenic, and sigmoid flexures, or of bologna.
like masses at interve11ing places. In marked cases attacks of nausea 
and vomiting, with diarrhea, may ensue; fever may also be present, and 
typhoid fever Cl'Cn ma_v be simulated (Meigs). 

Complications and Sequelre.-Ilemorrlioids, ulcerative col itis, 
perforation, and enteritis may be associated with ch roni c constipation. 
Not rarely do we have as results dilata.tion of the colon or sncculation, 
with the presence, in old people mainly, of entei·olit/18 (calcified seyb
ala); also intestinal obstruction and typhlitis, or cerebral hemorrhage 
or hernia. from violent straining efforts. 
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Diagnosis.-Bcaring in mind the relativity of constipation in dif
ferent incliviJuals, the diagnosis is read at sight. The detection of the 
causes is not difficult, though sometimes tedious. Ilypochon<lria!'i:; or 
melancholia should be carefully placed either as precedent to or cou>e
quent upon chronic consti~ation, the neHous condition often acting to 
produce the latter, and rtee i·ersU. 

The prognosis is usually fa"orable, but should be guarded. 
Treatment.-Hygienic.-Causative factors must, of course, be re

moved, modified, or lessened. Systematic regularity as to time and 
frcl1ucncy and sufficiency of movements of the bowels should be cn
j oinc<l upon and practised by the patient. Exercise is of signal rnlue, and 
particularly horseback riding or gymnastic motions that bring the ab
dominal muscles into play. Attention to the calls of nature should be 
esteemed a duty, and proper time and heed must always be given to 
the completeness of defecation. Young girls especially should be in
structed in this regard. The wholesale swallowing of cathartics is to 
be vigorou,.;Jy combated. The dietetic regimen, if properly looked after, 
often arnils much in relieving this affection, and foods calculated to be 
easily digestible, but leasing a moderate residue after digestion, are to 
be recommended. Such are bread made of unbolted flour, plenty of 
vegetables an<l fruits, butter, and such laxative articles as figs or honey. 
A glass of cold water taken regularly at bed-time and in the morning 
before break fa t is cfficac:ious and a point of common kno" ledge. 

Remedial.-'fhe methods and means offered for the cure of chronic 
constipation number legion. From the little aperient pill or "peristaltic 
persuader" to the canuon-ball rolled externally along the course of the 
large bowel is rnade up such a list of drugs and measures as to lea.\'C un
tenable any pica of lack of resource that may be a<h·anced. Drugs 
oceupy a subotdinate part in tlie treatment of habitual constipation. 
Indeed, their use should be restricted mainly to those periods when 
the bowels become unusually obstinate and when a. more or less free 
movement is urgently needed. That the constant use of laxati\·e and 
purgative drugs tends to a confirmation of the condition, and its ulti
mate resistance to the action of cathartics when circumstances will h:l\·e 
relJUired their use. is familiarly known . 

I ha"e found of value, especially in lithemic and dyspeptic subject<. 
the laxative bitter waters, as Hunyadi Janos, Kissingen, Friedrichsha11, 
and Carlsbad. 

Drugs em.ployed to unload a filled bowel may at times be used spar
ingly and in the smallest adequate quantities; the mildest forms shoulil 
be selected. Since the constipation is onl,Y temporarily relientl by 
catharsis, the frequent use of strong purgatives in large do::<C:-:i only 
tends to render the bowel accustomed to their use; it then graduall.1 
becomes irresponsive to the most drastic drugs. 

Among those laxatives and cathartics most commonly used may be 
mentioned aloes, rhubarb, Rochelle and Epsom salts, compound licor~ce 
powder, castor oi l, jalap, senna, mercury, colocynth , and podophyllrn. 
Important adjuncts in combination with one or more of the a.bo\·c arr 
the extract of nux vomica (or strychniu) and the extracts of belladonna. 
hyoscyamus, and physostigma. The much-used aloe.-., strychnin. and 
belladonna pill can be used for a considerable length of time in the hope 
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of stimulating a normal intestinal and sphincteric activity, and thus in
ducing even a. cure in some cases. The formula may be made up as 
follows: 

IJ.. Aloin., gr. iij-v (0.194-0.324); 
Strychninre sulphat., gr. J:--} (0.0216-0.0324); 
Extr. bclladonn::c, gr. ij-ijss (0.129-0162). 

M. et div. in pil. No. xx . 
Sig. One pill at bedtime. 

Sulphur in confection, along with the official pill of aloes and iron, 
has been recommended for the habitual constipation of anem ia. Tn 
senile atony of the bowel, with much flatulence, a laxative pill having 
in combination asa.fetida or capsicum is often beneficial. 

The subjoined formulre are also rationally and empirically service
able in chronic constipation : 

~· Ext. cascar. sagrad., 3ss (2.0); 
Ext. nucis vomicce, gr. iv ~0.259); 
Ext. physostigmat., gr. iij 0.194); 
Ext. belladonnre, gr. ij 0.129). 

M. et ft. in pil. No. xx. 
Sig. One at night, or night and morning. 

(Aloes, gr. j (0.0648), or poclophyllin, gr. ij-iij (0.129-0.194), may be 
substituted for cascara in the foregoing formula.) 

Or, 
~· Ext. colocynth . comp., g•:· xxx-xl (1.9-!-2.59);. 

Ext. hyoscyami, gi. x-xx (0.648-1.29), 
Ext. nucis \'Omic., gr. iv (0.259); 
Ext. gentianai, gr. xx (1.29). 

M. et ft. in pi l. No. xx. 
Sig. As above. 

The mechanical means of relieving habitual constipation. as by 
enemata, are injurious if long continued, by reason of their irritating 
effect on the rectal and colonic mucous membrane, as well as on account 
of their tendency to become incompetent. At times, when the stomach 
is weak or irritable, a loaded bowel may be relieved by an ordinary 
enema of soap and water or by one containing t to 1 ounce (lG.0-
32.0) of castor oil, with 1 or 2 drams (4.0-8.0) of oil of turpentine if 
there be some flatulence. Glycerin enemata, containing from t to 2 
ounces (16.0-6-!.0) of the agent, may be used. Suppositories of soap, 
molasses candy, or glycerin are included in tl1e armamcntarium. Jlia!l
sage also claims an important part in the relief of habitual constipation. 
It nets by stimulatiug the peristalsis and the abdominal muscles, ancl 
should be employed at set times in the day preceding a desired erncu· 
ation of the bowels. 'rhe hand of the massew-, or tha.t of the tra.ined 
patient even, when systematically used in this way, may be effectual 
when all other means have fai led. Th e regular rolling of a metal ball 
along the course of the grca.ter gut ma.y be mentioned for its noYelty as 
well as for its undoubted efficacy. The application of the faradic cur
rent to the abdominal walls or galrnnization of the Jumbo-abdominal 
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circuit deserves proper trial in many cases. Hydro-therapeutic mca -
ures, or cold sponging and baths, arc nearly always useful adjunct-.; in 
the treatment of this often stubborn alfection. 

DILATATION OF THE COLON. 
(Ectasia of tlte Colon.) 

Tms is usually a chronic condition, though not rarely it is acute. I t 
ma,y also be general, but in the majority of cases it is confined to the 
colonl :rnd part icularly to the sigmoid fl exure. rrhe postmortem findings 
are those of hypcrtrophic d ilata.tion of the bowel, and rarely (as in a case 
of Holl cston and Hayward 1

) ulcerative. and catarrhal lesions of the in
testinal mucosa are noted. 'J,he sigmoid flexure is prone to become di
luted in subjects in whom it is congenitally elongated. l\Iya 2 beliens 
that the condition is due to a faulty development and not to fetal dis
ease. The most distinctive features are constipation, which generally 
dates from infancy, and great abdominal distention . In the case of 
Uo11eston and H ayward peristaltic warns were visible upon the surface. 
The condition may fluctuate, const ipation alternating with regular daily 
movements, and tbe distention changing to a normal softness of the ab
dominal parietes in some instances. I have recently seen a case of this 
kind in a male age<l twenty-seven, in whom the affection had commenced 
in infancy. Jn the treatment of the constipation resulting from congeni
tal ec:tasia. of the colon, larnge of the intestine with a very long tube is 
superior to laxatives or purgatives. 

NEUROSES OF THE INTESTINE. 
As in the case of the stomach, these embrace derangements of (a) 

secretion, (b) sensat ion, and (c) motion. 

(a) SECRETOR Y DISTUR BANCES. 

l"nquestionably the intestinal secretion may, through a purely ner
vous influence, be augmented. T his manifests itself most frequently in 
the primary morbid secretion of mucus (mucous colic) and in membranous 
enteritis. Moreover, the fact that an actual catarrh of the intestinal 
mucosa ma.y supervene as a secondary event is undeniable. 

MEMBRANOUS ENTERITIS. 

(J-Jnteritis Membm11acea.) 

Definition.-A pecul iar pathologic condit ion, chie fl y of the large 
intestine, attended by a morbid secret ion of mucus. 

P a tho logy.-In the tr uly pr imttry form the re are no morbid lesions 
1 Bi·itish Medical Journal, May 30, 1806. 
2 Lo Spcrimen/(Lle, 18941 fasc. iii. p. 215. 
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disco,·erablc in the mucosa. Osler states that the membrane is clue to a 
derangement of the functions of the mucous glands the nature of which 
is unknown. My own Yiew is that this is a secretory neurosis, and that 
the catarrhal process may dcYelop as a secondary event. 

Etiology.-Sex has a decided influence; according to W. A. Ed
wards, not less than 80 per cent. of all cases occurring in adults are 
noted in women. Hysteric femniles and those of a highly neurotic con
stitution arc the most frequent victims of the disen,se, "hicb is ra.rc in 
children . 

Symptoms.-! h<L1·e found the condition to be invariably associ
ated with a decidedly constipated habit-a fa.ct that may, in part, ex
plain its occurrence, since time is thus allowed for the formation of the 
membrane. The most important clinical feature is the passage, at vary
ing interrnJs1 of long1 ribbon-like. threads of mucus or of more or less 
perfect casts of the gut, the act being attended with tencsrnus and severe 
colicky pains. ~rhe composit ion of the stools has been thoroughly in
vestigated by M. Hotbrnann and 0. Hothrnanu and C. Huge. 'l'bey 
''consist of a. uniformly turbid ground-substance, which. on the addition 
of acetic acid, becomes opaque and striped. It is interspersed with a. 

. cellular detritus, consisting partly of strongly refractilc granules and 
partly of cellular elements, desquamated epithelial cells, round cells, and 
peculiar glossy flakes. 'llhcrc are also found cholesterin-crystals, needles 
of fatty acids, triple phosphates. remnants of undigested food, pigment
granules, many bacteria, and occasional red and white corpuscles." 

The indi\·idual paroxysms vary in duration from one to ten days or 
more. In one case observed by me the attacks lasted about two days. 
recurring regularly at the end of every three months. Ordinarily the 
recurrence is after a shorter interval. 

Diagnosis.-It is important to make a microscopic examination of 
the pieces of membrane. If, when thus examined, mucus, cylindri c
celled epithelium, a few round cells, and the other clements already 
mentioned arc found present, the diagnosis of mucous enteritis is un
doubted. It is to he recollected, however, that mcmbrnnrs a.re not 
passed with every attack. 

Course and Prognosis.-The disease pursues a very chronic 
course and lasts for many years. The bodily nutrition suffers consider
ably if the attacks a.re frequent a.ncl severe, though, as a rule, this does 
not occur until a late stage in the affection. The risk to life, it is need
less to say, is slight. 

(b) SENSORY DISTURBANCES. 

It may be noted here that the sensory nerves of the intestines, as 
well as the inhibitory and vaso-motor dilators, a.re traceable to the 
splanchnics. Increased sensibility of the sensory nerves produces-

ENTERALGIA. 

(Neuralgia of lite Intestine.) 

Etiology.-This is commonly met with in hysteric, neurasthenic, 
and anemic subjects. It occurs as a reflex neurosis, as in the case of 
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cold, gout, and irritative lesions of the pelvic organs (kidneys, liver). 
Enteralgia is symptomtttic of many local affections and conditions 
that induce direct irritation of the sensory nerve-filaments of the in
testine; among these arc inflammation of the mucosa, foreign bo<lics, 
gall-stones, abnormal distention with gas, and cnterolitbs. (' ndcr these 
circumstances the condition is associated with increased actiYitv of the 
motor nerves or heightened contraction of the muscularis, forming true 
intestinal colic. In lead colic it is probable that the lead acts directlv 
upon the nerves or their ganglionic cel ls. I have repeatedly obscned 
the action of certain exciting causes, and particularly of ncnous 
shocks. 

Sympto m s.-Entcralgia may develop very suddenly, but oftener it 
sets in less abruptly, and is then attended with eructations of ga."i, ex
pu lsion of flatus, and the like. In the fully-developed attack the pain 
may atta.in to great violence, causing the patient to "bend double" or 
even faint, and its character is variously described as boring, tearing, 
or cutting. The pain may be confined to a circumscribed spot or may 
be diffuse. 'The attacks are sometimes brief, or they may be character
ized by a sudden subsidence. At other times they last for days or per
haps weeks, and then subside gradually. Recurrences are common, but 
the intervals between the attacks vary extremely in duration. 

Hypogastric neuralgia is a term applied to neuralgia affecting the 
sensory nerves lying in the most dependent segments of the intestine. 
Here the nerve-fibers entering into the bernorrhoidaJ plexus are inYolved. 
It is caused chiefly by tabes, by hemorrhoids, and by the neurotic state 
so common to females. This form of neuralgia has its seat in the hyJ>O· 
gastric region, and is accompanied by a distressing sensation of pressure 
in the rectum and bladder, and by an irresistible desire to go to stool; 
pains also radiate to the sacrum, thighs, and per ineum . 

Dia gnosis.-The various organic diseases and conditionfl mentioner] 
under Etiology, in the course of which coli c is a common symptom, must 
be separated from the true neurotic enteralgia. The former arc clistin· 
guished from the latter by a group of symptoms peculiar to thcm.sch·es 
(fever, aggra.vation of the pain upon pressure, vomiting, constipation, 
or diarrhea), and by the usual definite causes furnished by the bJStory. 

Renal and hepatic colic bear a superficial similarity to enteralgia. 
The former conditions, however, are distinguished first by the seat a~d 
direction of the pa.in, and secondly by the appearance of jaundic·e m 
hepatic colic and of hematuria in renal colic. Rheumatism of the 
abdominal muscles is easily eliminated, since it is generally combined 
with rheumatism in other parts of the body; the pain is also greatly 
increased upon throwing the musc1es into contraction, as in stooping or 
rising; finally, it vanishes in response to the action of the salicylates. 

DIMINISHED INTESTINAL SENSIBILITY. 

This implies diminished peristalsis or constipation . A greater or 
less degree of anesthesia of the bowel attends, with a loss of desire to 
go to stool and an a.ccuurn1ation of feces in the rectum. This is a usual 
concomitant in man.v diseases of the brain and cord, with which paraly· 
sis is associated. Motor innervation may remain intact, and when atony 
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of the intestine is absent spontaneous movements of the bowels occur; 
when atony is present, however, to a marked degree (motor paralysis), 
the feces must be artificially removed. 

(c) DISTURBANCES OF MOTILITY. 

When the contra.ctility of the muscularis is increase<l from purely 
nervous causes the result is-

NERVOUS DIARRHEA. 

'rhis condition presents no morbid lesions. 'The increased contrac
tility results from an exnggerttted irritability of the motor nerves of the 
bowels. It may nJso result from morbid processes in the central nervous 
system and in other organs of the body; in short, the condition may be 
a reflex one. 

Examples of this sort are caused by tabes. by gastric disturbances, 
as after certain foods and drinks, bv dentition, and the like. Most 
cases, however, are encountered in pei'sous having an abnormally irrita
ble nervous organization-i. e. the neurasthenic and hysteric classes. 
In such the effect of mental excitement. of fright, and similar psychic 
influences is to induce diarrheal evacuations. 

Symptoms.-'l,he stools vary in number from two or three to 
twenty-four or more daily . In rare instances they are soft-not truly 
diarrheal-anti formed, yet they may be <1uite frequent. Blood and 
mucus, pus, and other morphologic elements are absent from the de
jections. It is characteristic of nenous diarrhea that the stools foHow 
one another in rapid succession. usually during the morning hours, aud 
then discontinue for the greater part of the day. 'J'he bodily nutrition 
is often we11 prescn-ed. 

In the diagnosis organic affections of the bowel are to be carefully 
eliminated. 

(Spasm of lite I11testi11e.) 

By this term is meant a concurrent spasm of both the longitudinal 
and circular muscular fibers, usually inducing spasmodic constipation, 
and sometimes total, though temporary, occlusion of the bowel. 

Its causes are similar to those of nenous diarrhea, and the condition 
is clinically related to euteralgia. Neither pain nor constipation, how
ever, is a constant feature. The stools may assume the form of a rib
bon or of large rounded musses (sheep's dung), but they arc not pathog
nomonic. They may also be covered with mucus. Ewald distinguishes 
between an idiopathic and a secondary or symptomatic spasm, the lat
ter being a concomitant of basilar meningitis an<l of chronic lcacl
poisoning. Another variety affects the rectum (proclospasm), and is 
generally secondary to some other rectal affection, as fissure of the 
anus; it may, however, occur ~ts a neurosis in the hy.sterie and nervous 
class of subjects. 

~'he diagnosis of true functi onal enterospasm can only be made after 
all organic causes that may produce spasm of the bowel ba\'C been 
excluded. 
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CONSTIPATION. 

rl1his is a common condition as a fonctional neurosis. It is due to an 
abnormali ty of function of the intestintd nen-cs that leads to a. weak
ened peristaltic action, and is met with in hysteria, neurasthenia, and 
in those suffering from the various forms of psychoses. Central ncn'ous 
affections often manifest a.tony of the intestine as a. symptom; hence 
this form is not a Uiseasc sui generis . Cases of this class do not respond 
to an_v rnriety of cathartics, whether they act upon the small or large 
intestine (Ewald). 

l>aralysis of the external sphincters is a common concomitant in a 
great vitricty of local (catarrhal) and central nervous diseases. Under 
these circumstances the act of defecation may be purely reflex, owing to 
loss of control of the voluntary muscles; or it may be voluntar.v1 ex
cept when the person affected is not upon his guard, or during mental 
excitement. micturition, sneezing, and like influences, the latter condi
tion being a mere weakness. 

Treatment of Intestinal Neuroses.-A suitable change of en
vironment, including an appropriate arrangement of the dietary, is of 
primary importance. an<l is uniformly applicable in this class of sufferer~. 
Further, the treatment of special cases has peculiar reference to the 
character of the nen-ous derangement. After making an :tccurate diag
nosis a search for the factors of the greatest etiologic importance should 
be made, an<l these must then be vigorously assailed. 

In the seeretor,1/ new·oses an associated membranous enteritis must 
be corrected, the digestion mnst be improved if faulty, and the obstinate 
constipation overcome. For the latter symptom cncm:ita containing ox
ga11 , either alone or in combination with salin es, arc especially service
able. Kussmaul and Fleiner have obtained the best results from reg
ular htrge oil-cnemattt administered once or twice daily. During the 
painful attacks simple enemata, repeated C\'cry couple of hours, will 
sometimes bring speedy relief by facilitating the removal of the scybala., 
and will assist nature's efforts at separating the adherent membranes. 
Pain must be relie,·ed by morphia. 

In the sensory disturbances in which the activity of the sensory 
nerves is increased (enteralgia and hypogastric neuralgia) the treatmc~t 
may be considered under two headings: first, the relief of the neural~1c 
pains; and secomlly, the correction of the causes or conditions on which 
the enteralgia depends. If the pain be severe, opium or morphin ~ay 
be required. Especially good as an antispasmodic is codein, which 
may suffice in all save the seYerer cases. 'L'he object should be to gi,·e 
the minimum amount of the op ia.te that will meet the necessities of t~e 
case, with a view to obviating a resu ltant constipation. In hypogastric 
neuralgia I have found suppositori es containing opium to be little short 
of magical in their effects. 

In cases in which there is constipation clue to diminished sensibil ity, 
with a loss of motor innervation (atony of the bowel), the feces must be 
artificially removed unless the underlying condition can be succ~ssfully 
overcome. It is especi:1lly important that the environment-physical and 
psychic-be so regulated as to bring about an improvement in the gen-
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eral condition of the patient. It may bccoUle necessary to employ tonic 
iireparations of stryclrnin, iron, or arsenic. 

The treatment of nerYous ditirrhea in"olvcs the sawe principles, so 
far as the indication presented by the peculiar nervous organization is 
concerned, as iu the sensory and secretory neuroses. It is especially 
importa.nt to pre\•ent the operation of the direct causes-fright, mental 
excitement. Astringents and intestinal antiseptics arc not called for, 
unless the bodily nutrition be affected thereby. Enterospasm is to be 
met by the same remedies that are used to control cntera.lgia. 

IX. DISEASES OF THE LI VER. 

ANOMALIES IN SHAPE AND POSITION. 
Alter ed Sha pe.-Oeeasionally malformations of the liver arc met 

with that materially alter the shape of the organ, either primarily "hen 
the result of disease, or secondarily from pressure of adjacent structure:-o. 
Of the latter class the most important cause is tight-lacing, met with 
almoRt exclusively in women and producing the so-called'" corset liver." 
'l'he lower part of the right lobe of the liver is usually the part affected: 
the hepatic parcnch,Yma. is atrophied. owing to continued compression. 
and shows deep grooves that correspond to the position of the lower 
ribs. '!1llC connecti,·e-tissue capsule and the peritoneal coat are both 
thickened at this point. the smaller blood-\'essels often being entirely 
obliterated. I u marked cases the right lower lobe may br<:ouw con
verted into a. dense fibrous band, with only a. vestige of the former livcr
structure remaining. Among otl.1er acqui red causes of :.111omali('S in tlie 
shape of the lh·er may be mentioned deformities of the Yertrhra:! anti 
ribs, or tumors of the ribs or adjacent structures (the pyloru~. omen
tum) pressing against the liver . 

.Diagnosis.-Harely, clinical symptoms arc present. ·• .\ constant 
sensation of pressure and pulling is felt in the hepatic region, and 
i;;ometimes, as a. result of Yenous stasis, there is a. t<'mporary but decided 
swelling of the j._oJated portion, and, possibly, \·iolent pain and indica- · 
tions of irritation of the peritoneum, such as Yomiting and an approach 
to cC1l1:tpse. Jaundice i rare in consequence of this deformity " (Striim
pcll). The rlanger of this condition lies in a possible mi~taking it for an 
abdominal tumor (Pepper), amyloid disease, passive congestion, or new 
growths of the organ (Striimpell ). 

Primary alterations in the shape of the organ may be due to active 
or passive congestion, hereditary syphil is, hypertrophic or atrophic cir
rhosis, acute yellow atrophy, carcinoma, abscess, or hy<latid cyst. rl'he 
~ccompanying .symptoms would. of course, be those of the disease caus
ing the dcfonn1ty. 

Anomalies of position are not in frec1uently met with , tho organ 
being disp la.ce<l upward, downward, or laterally. The most common cause 
oflatera.l displacement is found in an abnormal lengthening of thesu~pcn
sory ligament. The org~tn may occupy the epigastric region or be dis-
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placed into the lower part of the abdominal cavity, hut a change in the 
posture of the patient or external pressure is often suHicicnt to replace 
the liver in its normal position. 'l'he symptoms (if present at all) con
sist of a dragging sensation, often amountmg to pain tha.t may be severe 
and referred to the right shoulder. Ou physical e:.raminatiun palpation 
may reveal a fissure between the right and left Jobes, together with a. 
movable tumor presenting the size and normal outlines of the Ii Yer, which 
by manipulation may be returned to the right hypochondriac region. 
Percussion gives tympany over the normal area of liver-dulness, which 
changes to natncss when the organ is pressed 0 1' falls into its n:~tural 
position. 

Displacement upward may result from gastr ic or intestinal distention, 
marked ascites, or n.n abdominal tumor; while downward displacement 
may be due to a mediastinal tumor, an emphysematous lung, or a pleural 
effusion. 

Diagnosis.-Among the conditions likely to be confouudcd with 
mo,·able liver may be mentioned carcinoma of tlte omentu.m or of the 
pylorus, de1·moid cysts, tumors of tlte ovary and uterus, hydro· or pyo. 
1uplirosis, tumors of tlie kidney, and chronic prol(ferathie peritonitis. 
By a careful study of the symptomatology, and in the absence of the 
normal physical signs over the hepatic area, the differential diagnosis 
can usually be firmly established, although marked fatty degeneration 
or atrophic cirrhosis may coexist with any of the above conditions and 
cause marked diminution in the area of hepatic dulness. 

The treatment of movable liver is merely palliative, and consists in 
the application of a suitable bandage for preventing the displacement. 

JAUNDICE. 
(Icterus.) 

Definition.-A condition in which the tissues and secretions are 
stained with bile.pigments. Jaundice is not a disease, but a symptom. 
'L1he various theories of the origin of so·call ed hema.togenous jaundice 
have been, I take it, successfully overthrown by the investigations of 
8tadelmann, Llunter, and others. All forms are due to obstruction 
either in the larger or smaller ducts (hepatogcnous). 

Hepato,qenous or obstructive jaundice is more commonly seen in
(1) Inflammatory swe1ling of the duodenum or of the lining membrane 
of the duct, which is by far the most common factor in it~ causation, and 
demands separate consideration (vide infra, Catarrh al Jaundice); (2) 
Foreign bodies within the ducts, as gall-stones or parasitC's; (3) Stric· 
lure or obliteration of tbe duct; (4) Tumors within the duct or ob
structing its orifice; (5) Pressure on the duct from without, as by a 
tumor of the ~i ver, stomach, pancreas, or omC'ntum; also by fee~} ac· 
cumulations 1 displaced organs, a pregnant uterus, enlarged glands rn the 
fissure of the liver, and, more rarely, by abdomina l aneurysm; (6) L?w
ered blood-pressure in the vessels of the liver favoring resorption of bile, 
as in simple ictcrus of the new.born (Frerichs). 
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(Ilepato9enous Jaundice; Icter11s Catarrhalis: Duodeno-chola11gitis; Inflammation 
of the Common Bile-duct.) 

Definition.-A condition characterized by a discoloration of the tis
sues from retention and absorption of bile and resulting from a catarrbal 
inflammation of the lining membrane of the ducts, more especially the 
larger, and of the duodenum. 

Pathology.-On examining a liver and gall-bladder in situ in a 
case of c:itarrhal jaundice the forme1: is usually found enlarged, lighter 
in color than normnJly, and of a distinct icteroicl tint. In well-marked 
cases the smaller ducts are distended throughout the hepatic parencbyrna, 
and on making a longitudina.l section drops of bile can be collected on 
the edge of the section-knife. 

'I1he gall-bladder is found distended with bile. and on firm pressure a 
tough plug of mucus is usually expelled from the common duct into the 
duodenum, after which bile flows into the intestine freely. The mucous 
membrane lining the duetus commimis is swollen and inflamed, and the 
catarrhal process may extend to the cystic, and in some cases to the 
hepatic, duct. As a rule, that portion of the common duct lying in 
the intestinal wall is more frequently and more deeply involved. If the 
disease becomes chronic, a formation of connective tissue occurs, owing 
to the irritation cau~cd by the retained secretion, and atrophy of the 
1h·er-cel1s, with biliary cirrhosis, may result. Suppuration is exceed
ingly rare in this affection. 

E t iology.-As simple catarrbal jaundice results in a majority of 
cases from extension of inflammation due to gastro-duodenal catarrh, the 
chief predisposing causes may be mentioned as follows: (a) Exposure 
to cold and wet; (b) The use of improper foodsi under which heading 
may also be comprised faulty cooking, improper mastication, irregular 
meals; (c) The excessive or prolonged use of such irritants as tea, coffeei 
or alcohol; (d) Prolonged anxiety and mental or physical overwork; 
(t>) Certain acute diseases, as pneumonia, relapsing fever, typhoid 
fever, and malaria; (.f) Portal obstruction. occurring in chronic heart
or kidney.disease; (g) More rarely it has occurred in epidemic 
form. 

Symptoms.-(a) Icteru•, or tinting of the body-surface, is often 
the fir;-;t symptom noticed in this condition. appearing usually on the 
forehead aud neck and gradually spreading o,·cr the entire body. 
The eonjuncti,·re also early become discolored, and the general hue, 
though variable, is generally a bright lemon-yellow. In chronic ca
tarrbal jaundice the color is a.pt to change to a bronzed or dccp
green tint. 

(b) Secretions and Excretions. - The urine and sweat are often found 
to contain bile-pigment, the patient's linen frequently being discolored. 
In extreme cases the urine may be dark-green in color, while in those 
of average severity it is of a lighter or deeper greenish-yellow hue. 
The shaken specimen foams, and the froth has a yellow color-tint. 
Often the presence of bi le is detected before any noticeable coloring 
~f the conjuncth•ro occurs. In cases of intense or long.standing 
Jaundice albumin anrl tube-casts may be present, and the latter may 
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be bile-staincd. 1 Hyaline casts are often found in cases of mndc:r:ne 
intensity. 

'l1he bowels are constipated, and the stools are pale-drab or slate
colored; they are usua11,v very fetid. Diarrhea, however, may be }ll'l'S

ent, owing to the production of irritating substances and decomposition. 
The tears, saliva, and milk are rarely stained \rith Lile-pigment. 'l1he 

expectoration also is rarely tinted, unless pneumonia or some form of 
pulmonary infiltration coexists. 

(c) Ufrczdation.-'J'hc pulse, although not appreciably altcrccl in vol
ume or tension, is usually slow (often 30 or even 20 beats per minute), 
though this is not an unfavorable symptom. 

(cl) The temperature is usually normal, although slight elevations 
may occur (100°-101° F.-37.7°-38.3° C.). 

(e) Gastro·hepatic Symptoms.-AUJong the first symptoms noticed in 
ca.tarrhal jaundice may be those of dyspepsia-viz. anorexia, a. sense 
of fulness after eating with flatulence, ~eid eructations, nausea and 
vomiting, accompanied by a. dull, heavy pam over the hepatic area, with 
some tenderness on pressure. These often develop insidiously, and may 
be present sc\·eral days before the appearance of the jaundice. )fore 
rarely they occur suddenly with a severe rigor or chill, violent head
ache, and vomiting-:--e. g. in the epidemic form . 

(f) l1ulaneous Phenomena.-Pruritus or itching often becomes a. 
troublesome symptom, being more common, bowC\"CI', in the chronic 
forms. Lichen, urticaria. furuncles) and sweatings (diffuse<1 and local
ized) may develop, the la,tter being often limited to the skin cov1•ring 
the abdomen a.nd the palms of the bands. 

A peculiar dis~ase of the skin called xcmtltelasma or bita lt~qoidea 
may also occur. It consists of bright-yellow spots, slightly elevated, 
appearing on the eyelids, and ral'cly on other parts of the body. 

In the more severe forms spots of ecchymosis, and iu some instances 
profuse hemorrhages, may occur into the skin and mucou:.i membranes. 
'l1hcse are usually associated with other symptoms of a gra"e type. 

(,q) Nerrous Symptoms.-Hcaclache and vertigo arc common; irri
tability of temper) despondency, and wakefulness or mental dulness 
almost equally so. With the oncoming of darkness Yision may grow 
indistinct (liemeralopia) or it may attain unnatural clearness (11,11c
talopia). Rarely, objects look yel101r (x<mtlzopsia). The ncrrou• phe
nomena. observed in ca.tarrhal jaundice are attributable to the effects 
of the bile-acids. In certain cases, however, associated with destruc
tion of the hepatic substance, as in acute ye11ow atrophy) carcinoma, 
cirrhosis, an<l fatty degeneration, grave cerebral symptoms (acute 
delirium, convulsions, and coma) may develop sudden ly and prO\'C 
fatal. This class of symptoms bas been named aclwlia, elwlemio, or 
clwle8lt'l'l'11ti<t (the latter owing to the mistaken supposition t~at cho· 
lesterin is the poisonous product). The true nature of the toxic agent 
in the blood is unknown. In some fatal terminations of this charac-

:l:~~~;f ~t ;~r~;~]~1;~;~i~~~t;~:~~1[~~~~f ~,~~~:~E~~~:~~;Itr~~~t~:~;'~~~~ 
contact. (HcealsoCholuria, p. 944.) 
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ter death was due directly to a. renal complication rather than to the 
primary affection. 

The physical signs in a case of simple catarrhal jaundice show on 
palpation and percussion an increase in the hepatic area, the lower bor
der of the liver projecting in some instances several fingers' breadths 
below the ribs. Harely, the distended gall-bhulcler projects below the 
lower lobe of the liver, as when there is complete obstruction near or at 
the duodenum, and then it can be distinctly palpated. 

Dia gnosis.-'l'he etiology (errors in hygiene and diet), a history 
of previously existing gastro-intcstinal catarrh, tLe age of the patient 
(young adult life), and the appearance of the jaundice unaccompanied 
by pain or general emaciation, together with an absence of symptoms 
pointing to cirrhosis, carc.inoma, or acute yellow ntrophy, form a cha.
raderistic grouping of clmical indications. 

Dura t ion a nd Prognosis .-The duration of catarrhal jaundice 
varies from two to eight weeks. If the symptoms continue longer than 
two months, gm.re doubts may be entertained as to the case being one of 
simple jaundice. ~J.1he prognosis is guanledly fayorable. A rise of tem
perature usually indicates mischief (Pepper), while hemorrhages of the 
skin an<l mucous membranes always influence the prognosis unfavora.bly. 

Treatment.-The diet and hygiene are the first considerations in the 
treatment. Systematic bathing (Turkish or Russian baths, under super
vision), regulated Lours of sleep. and moderate exercise in the open air, 
all exert a beneficial effect. Rich, highly seasoned foods, rich pastries, 
fats, and swPets, arc to be interdicted ; starchy foods, lean meats. bread, 
soups (containing no fat), and green vegetables may, however, Le ~se<l 
in moderation. Skimmed-mi1k, butter-milk, and alkaline drinks (Y1chy 
and ~am.toga. mineral w:iters) may be used freely, while sour wines, lcm
onaUes, and tanwrincl-wa.ter are allowable. The free use of pure water 
often docs good by increasing the flow of bile and by dislodging plugs of 
mucus that may obstruct the duodenum and the common duct. 

f:erhardt and Kraus have recommended the faradic current, applied 
over the region of the gall-bladder; manipulation has also beC'n tried 
with a. view to removing the obstruction in the common duct. Neither 
of theEe methods bas met with success. 

The first therapeutic indication is to keep the bowels freely soluble 
by the use of saline aperie11ts, as Hunyadi water or Carlsbad salts(! to 
1 teaspoonful iu hot water before meals). 'l1he latter remedies tend to 
lessen the catarrhal inflammation by depleting the mucous membranes. 
In obstinate constipation calomel, rhubarb, the extract of colocynth, or 
castor oil may be employed. Prevost and Bim:t believe that cnlomel is 
in part converted in the economy into mercuric cblorid, which stimu
late:-; the biliary secretion. 

Conspicuous among other remedies may be mentioned the alkalies, 
sodium biearbo1rntc1 sa.licylate, and phosphate, which trn<l to incrcns<' the 
~ow of bile and rct:ulcr it less thick; hydrochloric acid (which, accord
ing to Ewald, by a.1cli ng digestion prevents the formation and consequent 
absorption of toxic substances), in combination with the bitter tonics
gentian, quassia, and nux vomica; ammonium ch lorid, wliich sometimes 
proves beneficial; an<l silver nitrate (gr. t-t- 0.008-0.016, three times 
daily). 

" 
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Injections of cold water (60°-i0° F.-l,j.5°-21.1° C.), daily, in 
quantities of 1 or 2 quart~ (1-2 liters), are highly rccommcn<lC.ii as 
promotin11 the secretion of bile; while lavage, practised t.laily and over a 
protracted period of time (one to two months), has pro\·e<l 

0

highly bene
ficial, especially when gastro-<luodenal catarrh has cxistc(l. '.!'his treat
ment was advocated by Krull, but has giYcn ncgatirc results in the hanils 
of Osler and Burney Yeo. 

Itcltin9 .-'J'his iroublesome symptom may often be relieved by the ex
tcrnaJ applica.tion of a solution of borax or sodium bicarbonate (.5~s-Oj-
16.0-512.0), or of menthol and alcohol (gr. x-.3j-0.6-18-32.0). Inter
nally, large doses of the bromids (gr. xx-xxx-1.29-1.94, at bedtime) or 
the continued use of pilocarpin (gr. r'2 to ~-O.oo:) to 0.008, two or three 
tim~s a d:1y), as recommended by Witkowski, are worthy of a trial. 

Flatulence may ofteu be relieved by preventing fermentation. To 
this end it is important to regulate the diet, avoiding starches an<l sugars 
ns far as possible. Ox-gall and sodium chlorate (gr. v-0.:3~~-of the 
ln.tter three times a day) arc sometimes useful in checking the formation 
of gas. Charcoal tablets, bismuth subnitrate or salicylate, and beta
naphtol are also useful in checking fermentation. 

Diarrhea.-Occasionally attacks of diarrhea. alternate with constipa
tion in catarrhal jaundice, and when present cleman<l treatment. As 
they are usually due to fermentation, salol and creasote (lllss-0.03:3), 
combined with the bismuth salts (subgallate, subnitrate, subcarbonate, or 
salicylatc), are usually efficacious; they are administered before meals. 

Headache is caused by the circulation in the blood of some toxic prin
ciple, due to the absorption of bile; it is often persistent and annoying, 
although rarely acute in character. Temporary relief may sometimes be 
obtained as the rc~ult of free sweating induced Ly means of the hot bath 
or hot pack. Of' drngs, caffein citrate, acctanilid, camphor monobromatc, 
and phenacetin, either singly or in combination, may be recommcn<led. 

In the other forms of hcpatogenous jaundice permanent relief can only 
be afforded by removing the obstruction in the biliary channels, and thus 
permitting the normal outflow of bile. 

When the obstruction is due to mechanical causes (biliary calculi, 
tumors pressing on the duct) the treatment is chiefly surgical, an<l con
sist' in their removal (vicle Cholelithiasis). 

OTHER FORMS OF JAUNDICE. 

Modern experiments, as I have said (vide p. 846), tend to show that 
the so-called hcmatogenous jaundice is always hepatogenous-i. e. the 
bloo<l-tlyscrasia probably exerts a toxic influence on the Ji,·er-cells; and 
there may at the same time be a. more rapid blood-destruction in the 
liver (Neumeyer, Stadelmann, et al.). . 

Among the more common causes of jaundice not purely catarrhal ID 

origin arc the following: 
(a) Certain fevers, as yellow fe1•er, relapsing fever. (b) Gr.Ye forms 

of anemia, as pernicious anemia. and chlorosis. (c) Certain poisons, as 
in pyemia, septicemill, shock, snake-bite, chloroform- and ether-poisoning; 
also in poisoning by phosphorus, arsenic, mercury, and other minerals. 

'J'hc pathology of these forms of jaundice differs essentially in the 
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individual c:ascs according to the cause, and will be considered under 
the different di:;eascs mentioned in the etiology. 

Symptoms.-ln the ordinary forms the symptoms are less marked 
than in the catarrhal Yariety. The skin presents in many instances 
only a slight lemon-yellow tint. The normal pigments of the urine are 
usually increased in amount, while bile-pigments may be entirely absent. 
Finally, the stools arc not characteristic, as in tlie catn.rrbal form, and 
mny be C\'CD dark in color. This occurs in cases in which the extra
hc1;atic bile-ducts are only partially obstructed or the cause is solely 
intra-hepatic. 

In the sm·erc forms of this var iety of jaundice, as in that produced 
by acute yellow atrophy of the li ver, symptoms of cholemia (described 
under the Symptoms of Catarrhal Jaundice) are apt to develop. 'l'he 
prognosis and treatment depend entirely upon the cause. 

BILIARY CALCULI. 
(Gall-stones; Cholelithiasis.) 

Definition.-Concrctions formed in the gall-bladder, due to an 
altered physiologic function or pathologic change; they rnry in their 
composition and consist for the most part of bile-clements, and often 
set up characteristic disturbances (eltolellthiasis). 

Etiology.-As n. result of biliary retention increased consistency 
and a. concentration of bile occurs, and certain constituents that were 
before held in solut ion are thrown down . Among the most common 
predisposing causes may be ment ioned t hf> follow i_ng : (a) Female se1:, 
especially between the ages of fo r ty and sixty. Duraud-Farclcl's sta
tistics (1868) sho\I' that out of 230 cases, 142 11·ere \\'Omen an<l 88 men. 
Renae's statistics1 out of a total of 311 indi,·iduals give 227 women 
(Dujardin·Beauructz). (/1) Irregula1· meals and an e.i-cessilre diet of 
slarclies aml fats, combined with a sedentary life. arc strong predispos
ing factors. (c) According to Harley, gall-stones and biliary concre· 
tion~ of all kinds arc fre<1ucntly hereditary. Amon·g other, a.n<l perhaps 

~};!,~;Je c:;~~~:tr~~~~· t~e t~nee1~~~~~1 bf{:st~:t}~~;nt1:f~1~~~.~i1;fi~e~:~~~rn;1~~~ 
witLout on the ducts, or catarrh of the ducts), and, more rarely, the 
rachitic arnl lithic.acid diathesis. 

Compos ition a nd Appearance.-\\"ater comprises from 2 to 5 
per cent. of the composition of gall·stones, the chief solid constituent 
being cholesterin, and the remainder being composed of bile·pigment 
an<l salts (lime, potash, soda, and perhaps traces of iron and copper). 
P1:r;ment·lime may be, though rarely, the main constituent. In size 
they vary from the sma ll est particle of sand to tba.t of a goose-egg. 
I~arl ey records a case in whi ch a pyriform cbolestcrin·calculus was 
discovered in the feces; in a dry state it weighed 400 grains (26.0) 
•?d measured 2t inches (5.6 cm.) in length and 11\,- inches (2. 7 cm.) in 
diameter. Faggc reports a calculus weighing, in a dry sta.te, 462 grains 
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(30.0). 'l'he color varies from white or light-yellow to that of n dark
green (as in pigment-lime calculi), n.nd may present any variation 

~:!w:~~ei~hl~;c~·w~c~;~r~~:~ily '{1~! ?~:~~;~.~ ~!~In ~:~~s~~)~f~o~·h~tccst:~~t 
part, of lime-salts. The center of the nucleus generally consif:.ts of 
desl1namated epithelium or dried mucus, and on cross-section concentric 
laminre are usually developed. The cholcsterin gall-stones cut like 
wax, are white, anfl the cut section presents a crystalline appearance. 
Other forms are apt to be brittle. The surfaces may be smooth, l:itri
ate<l1 or hollowed out, solitary calculi being usually round or ovoid, 
while multiple stones often prescn_t smootb facets, due to the ma!-ising 
together of the calculi (Dujardin-Beaurnctz). They are usually olil'e
shape(l, but ma.y be pyramidal, cylindric, lenticular, pisiform, cubic, 
finger-shaped, or olivary. Their seat is usually the gall-bladder, but 
they may be found anywhere along the biliary passages. 

Symptom s.-Thcrc may be no subjective symptoms of biliary cal
culi unless the stone becomes impacted in the hepatic, cystic, or com
mon duct. 'fbus, Na.unyn states that '°the gall-bladder will tolerate 
large numbers for an indefinite period of time, postmortem examinations 
sLowing that they arc present in 25 per cent. of al l women over sixty 
years of age;" and I quite agree with him in his estimate. rrhc passage 
of a calculus through the duct will give rise to hepatic colic, \\hereas a. 
permanent blocking of the duct will cause symptoms of chronic obstruc
tion, followed in ma.ny cases by those of ulceration and perforation, with 
the establishment of a biliary fistula. 

Hepa.tic Colic.-When a. gall-stone becomes impacted in a bile-duct 
the pa,tient experiences agonizing pain (tearing, cutting, or lancinating 
in ch:tra.cter) in the right hypochondriac region, radiat ing to the right 
shoulder, and accompanied often by profuse sweating, vomiting, ancl a 
feeble running pulse. The most common .'leat of the pain is two to 
three inches to the right of the mcdia.n line and about au equal cli~tancc 
below the ensiform ca.rtilage. Less frequently it is in the region of the 
gall-bladder. rrhis happens in cases in which the gall-stone is impacted 
in the cystic du~t, an1l m:ty be in greater part due to distention of the 
gall-bladder . . In some instances the pain is so severe as to produce 
syncope. I [ep:ttic colic, however, may occur inclepenclcntly of the 
passage of biliary calculi, as from inflammation of the gall-bbul!lcr. 
On tlie other hand, Ja,rgc calculi have been found in the dejccta without 
having excited hepatic colic. I recently ::saw an instance of this kind 
in which the gall-stone was of the size of an English walnut. .\rigor 
or chill often precedes the attack, which is usually accompanied by mod· 
crate fever, the temperature reaching 101°-102° F. (38.3°-38.o~ U.). 
If the stone passes through the duct without becoming impacted, J<lllll

dice and pa.in m~y either be only slight or entirely absent. Wh~n. how
ever, occlusion of the common duct occurs, the jaundice becomes mtcn~e. 

TLis symptom, however, ma.y be present, though less marked. before the 
gall-stones reach the dtu:tus comm:u..nis. Jaundice occurs in about 50 per 
cent. of the cases CFitz), and it sets in from eight to twenty-four hourd 
after the onset of the attttck of pain. Pl1ysical examination rcv~al~ on 
inspection a slight prominence in the hepatic area, and on palpat101~ the 
t!dge of the liver can often be distinctly felt below the costal margrn-
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at times as low as the umbilical Je,·el. The enlarged liver is sensitive 
on pressure, and particula.rl.'· the gall-bladder, which can be palpated in 
not a few cases. lf the latter \·iscus contains many calculi

1 
crcpitation 

may be noticeable to the palpating fingers, and a friction-sound may be 
dit"tinguishecl on auscultation. 'l'he swollen organ, after the cessation 
of the colic, subsides with truly remarkable rapidity. Recurrences of 
the painful atlacks after \'a.rying intervals of time are common. Finally, 
the gall -stone is rxpellcd a.nd the colic ceases to return. Multiple stones, 
however, may be passed. 

Rupture of the duct, fo llowed by fatal peritonitis, bas been known to 
occur. Attacks of biliary colic are of variable dit?·ation, la.;;ting from a 
few hours to a few d;.1ys 1 and in some instances one or more weeks. 
Sudden cessation of the pain is usuaHy followed by l'apid disappearance 
of the jaundice (when present) and tbc discoYery of the stone in the 
feces. Examination of the urine after the paroxysm reveals bile an<l an 
abundance of uric acid and urates. The pulse often becomes slowed. 

The prognosis of bi liary calculi as regards life is good, but as re
gards recovery only guardedly favorable. Attacks of biliary colic usually 
terminate favorably, although cardiac distress with palpitation may occur 
and form a. serious complication. Fatal syncope has also been known 
to occur, and fatal iutussusception bas fo llowed the impaction of gall
stones in ·the region of the ileo-cecal rnlve. If evidences of an infec
tious inflammation arise, the outlook is then more serious. 

Diagnosis.-The diagnosis of gall-stones is sometimes extremely 
difficult on account of the obscure clinical symptoms and the entire ab
sence of physical signs. When, however, the calculus becomes impacted 
in the duct, symptoms of biliary colic usually appear, characterized by 
intense pain in the epigastrium and right hypochondriac region, radiat
ing to the back and right shoulder. There is also fever, vomiting, and 
in one-half tlrn instances jaundice and the finding of the stone ju the 
dejecta. 

Differential Dia.gnosis.-Gastralgia usually occurs in individuals with 
neurotic tendencies, and is characterized by severe paroxysmal pains in 
the cpigastrium, extending to the back and base of the chest. It occurs 
often when the stomach is empty and is relie,·ed by eating. Firm press
ure over the epigastrium often al1eviates the pain temporarily, and the 
absence of fever, j aundice, stones in the dejecta, and the negative urinal
ysis, together with the history of former attacks, would tend to differenti 
ate it from hepatic colic. 

Renal Colic.-The pain in this condition, which is often as acute as 
that of biliary colic, starts in the flank of the affected side and is trans
mitted down the ureter. The testicle ant.I. inner side of the thigh are very 
painful, the former being often retracted. Micturition is frequent and 
sometimes painful, and the urine is scanty in amount and often mixed 
with blood. Intense pain may also be felt in the back and abdomen, 
although it is usually locali zed in the affected side. This grouping of 
sym ptoms is wl10lly unlike that characterizing biliary colic. 

Intestinal Colic. -In this va riety the pain is of a boring or twisting 
character, usually center ing a.bout the umbilicus. It is relieve<l by firm 
pressure. Abdominal distention is often present, ancl relief comes with 
the passing of flatus. Usually there is a history of an indiscretion in 
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diet. When due to lead-poisoning, the history, the blue line on the gums, 
and the presence of wrist-drop would tend to confirm the diagnosis. 

Reflex colic, clue to uterine or ovarian disease, may also occur. rrhe 
recurrence of the attacks, together .with other symptoms pointing to dis
ease of these organs and the exclus10n of all other causes, would tend to 
establish the identity of the condition . 

In a.II forms of colic, if the pain be very severe symptoms of shock 
may develop, indicated by vomiting, cold, clammy skin, pale and pinched 
features, and a. rapid running pulse. 

CHRONIC OBSTRUCTION OF THE DUCTS BY GALL-STONES. 

rrbe obstruction may exist in the ductus clwledocltus, in the cystic 
duct, 01· in both. 

1. Obstruct ion of t he Common Duct.- Pathology.-'fbe result 
of the irritation produced by the presence of the stone is a catarrhal pro
cess (cholangitis) that may either remain chronic or terminate in suppu
ration (suppurativc cholangitis). In a case of simple obstruction the gall
bladder is often moclera.tcly enlarged, though rarely extending below the 
lower border of the liver. The common duct is greatly distended, tbe 
stone being usually located near its termination; it is distinctly felt just 
beneath the mucous membrane of the descending duodenum. Occasion
ally two or more calculi are present, completely obliterating the canal. 
rrhe hepatic duct and its branches are grea,tly dilated, and often contain 
thin 1 colorless mucus, the membrane lining the ducts being smooth and 
clca.r. The li\·cr in these cases is firmer in consistency than normal, 
showing some increase in the connective-tissue clements, though cirrhotic 
ch:tngcs are rare. i\foderate enlargement of the organ usually exists, but 
progressive atrophy may occur. When su,ppuration has occurred the 
mucous membrane is greatly swollen and reddened, and in some instancl's 
shows erosions or ulceration. The process often extern.ls through the 
hepatic and cystic ducts into the liver and gn.ll-blarlder, giving rise to 
localize<l abscesses in the former and to empyema of the latter. [n some 
instances the gall-bladder has been perforated an<l abscesses have formed 
between the liver and stomach. JJivertieula arc sometimes found post
mortem, containing biliary calculi. 

Symptoms.-Chronic obstruction by gall-stones, with coexisting ca
tarrlwl inflammation, is characterized by a distinctive group of symp
toms, among the most prominent of which are-

Jawidice.-This may be constant and very intense, or intermittent 
and slight, depending upon the amount of obstruction present. In !'Orne 
cases it disappears entirely for several months, and then recurs with rn.ry
ing intensity (ball-valve action of the stone) . Itcltiug is, as a rule, a 
most distressing feature . 

Pain,, occurring in paroxysmal attacks :ind referred to the region of 
the liver. This is accompanied by fever that may retich a high degree 
(102°-103° F.-38.8°-39.4° C.), also by chills and sweating, resem
bling somewhat the paroxysms of maln.ria. Painful points in the nght 
side posteriorly ma.y be annoying ; these arc either constant or par-

oxy'11~:1~1tills are often intense, and ma.y present a quotidian, tertian, or 
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quartan form. 'l'bc temperature of the intervals is normal. ~I.1he peculiar 
exacerbations of tempera,ture were first described by Charcot, and to 
them has been gi,·en the name of Oliarcot's intermittent fever. 1\In.ny 
theories have been advanced as to its cause, and Murchison writes: 
"These paroxysms rna.y be more or less periodic, and may extend over 
several months, without necessarily indicating pyemic hepatitis, the pa
tient ultimately recovering." Ile further st•tes that they arc probably 
due to ~imple irritation by a stone, and arc analogous to febrile paroxysms 
produced in passing a catheter along the urethra. Charcot believes the 
etiologic factor to be a septic poison, bacterial in 01·igin and the result of 
chemical changes in the bile. Va.rious micro-organisms have been de
tected in the bile in such cases (bacterium coli commune, streptococcus 
pyogencs, et al). 

Gastric .Disturbanees.-T'hese may be so severe during the paroxysm 
as to excite alarm. Intense pain is complained of in the epigastrium, 
accompanied often by persistent nausea an<l vomiting, which, hoWC\'er, 
usually subsides at the close of the paroxysm, while the jaundice at this 
time deepens. 'The attack may persist for years without progressive fail
ure of health. 

When, however, suppuralive elwlangitis occurs the prognosis becomes 
grave and recovery is unknown. 'The paroxysms occur more frequently, 
the fever merging into a remittent rather than an intermittent type. 
Grare constitutional symptoms, indicating septico-pycmia, are present, 
the duration is shorter, and the case rapidly tends to a fatal issue. 'l1he 
attacks of colicky pain occur and the jaundice, but the latter symptom 
is less intense than in the catarrhal form. Hepatic enlargement, on the 
other hand, is more marked than in the la.tter variety. 

2. Obstruction of the Cystic Duct.-'J'his almost invariably 
causes distention of the gall-bladder (dropsy of the gall-bladder), which 
may be felt distinctly below the lower edge of tbe li ver as a pyriform, 
fluctuating tumor. If obstruction of the cystic duct alone occurs, jaun
dice may be entirely a.bsent, the bile in the <listcnded tissues being re
placed by a thin, mucoicl fluid. This is more a.pt to exist as the obstruc
tion becomes more chronic. In some instances the distention is so great 
as to reach below the umbilicus, and the dilated viscus has even Leen 
mistaken for an ovarian tumor. Osler records a case in which 18 oz. 
(556.0) of fluid were remove<\ from tbc gall-IJ!ad<ler. The contents are 
neutral or alkaline in reaction, albumin being often present in abun
dance. Catarrhal inflammation of the gall-bladder is often "'sociatcd, 
eaw~ing pain and sensitiveness in the region of the organ . ~L'hc pain 
may be severe and simulate biliary colic or appendicitis. 'filC examiner 
can feel an elastic, gourd-shaped tumor closely connected with the liver, 
movable in r{'spiration in the vertical, and :dso, under the influence of 
the palpating fingers, in the lateral, direction . 

If the obstruction persist for a length of time, calcifica.tion or atrophy 
of the bladder are common sequelre. In the former ca lcareous plates 
may be deposited in the mucosa, or the wall may be the seat of calca
~eous infiltration, converting the viscus into a hard, stone-like body that 
is gr itty on section. When atrophy occurs the organ shrinks into a small 
fibroid mass the size of a cherry, which on section is often found to con
tain a stone. Complete obliteration of the cavity ma.y occur. 
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Among rarer sequel::e of chronic obstruction may be mcntioned-{a) 
Empycma of the Gall-bladder.-Wheu this takes place the organ be
comes greatly distended, and has been known to conrn.in as much as a. 
pint of purulent material. The symptoms of suppurativ.J cholccystitis 
simulate those of purulent cholangitis, and arc oflen preceded by those 
of catarrh of the gall -bla(~der and ducts. Perforation may occur, gi~ing 
ri~e to circumscribed periportal abscesses or to generalized peritonitis. 
(b) Acute Phlegmon01.is Cystitis.-This is of very rasc occuncnce, cba.
ractcrizccl clinically by pain and tenderness in the hepatic region, rigors 
and high fever, rind intense prostr:ition. I t often proves fatal as the 
result of peritonitis from perforat ion. 

More Remote Effects of Gall-stones.-'l'hcse wi ll be spoken 
of under three head ings: 

1. Stricture of the duct, resulting from ulceration and cicatrization 
produced by the passage of a stone. 

2. Intestinal obstruction, due to impaction of gall-stones. 
3. Biliary fistu l~ resulting from perforations. 
1. Stricture of the Duct.-Oblitera.tion of the common duct may re

sult from the passage of .a gall-stone, giving rise to ulceration and cica
triza.t ion, or the stone may become impacted and lead to adhesions and 
permanent closure of the duct below it piurchison). When due to 
ulceration the seat of the str icture is usually low down in the common 
duct. 1 

Symptoms.-'l'he symptoms are those of chronic obstructive jaundice 
(Osler) . In many cases there will be an antecedent history of the passage 
of gall -stones. In all cases in which the symptoms of gall-stones are 
followed by per1rnment jaundice without pain it may be suspected either 
that the calculus has become firmly impacted or Lhat it has produced 
organic stricture or closure of the duct. 

2. Intestinal Obstruction from Impaction of Gall-stones.-Thc ileum 
is commonly the seat of obstruction by g:dl -stones, that may give rise to 
intussusccption or cause ulc<:'ration anU gangrene of the bowel with per
foration a.nd fatal peritonit is. The latter event, however, occurs more 
frequently when the biliary concretions a.re situated in the cecum. Ra.rely 
they arc foun<l in the appenUix, causing, as other foreign bodics1 infla.m
matory changes, fo llowed by ulceration and in many cases by perforation 
and death. Cases of impaction in the rectum of several biliary calculi 
ht~ve been recorded. I have recently seen a case with Dr. R. Bruce 
Burns. 

Symptoms.-If the impaction occurs in the small intestine, the abdo
men becomes tympanitic and tender on pressure. 'rhe contents of the 
stomach arc first vomited, followed by bile and stercoraccous matter. 
Obstinate coi:istipation persists, and symptoms of peritonitis develop and 
continue until either the impaction disappears or death ensues. Ileus, 
the result of bi liary concretions, is common in females of advanred age. 
'fhe history of previous acute attacks would tend to confirm tlrn diagnosis. 
The pain is intense and vomiting severe and persistent. The duration of 
the last attack is often short, terminating fatally in a few hours. 

the :l~ictvu~1~~i~~.tr~· ;;d~~~~. 1~l~;iC~1~~0~f~o~~(s~ih~0~11~c~l~~~.c~~: b:i:;c~it~e;{c1" i~h~~~ 
hepatic duct of the left lobe and the other in the comoion duct. 
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3. Perforation may occur with the establishment of fistulous com
m1rniratio11s between the gall-bladder and stomach, intestinal canal, blad
der, vagina, lungs, abdominal parictes, or portal vein. :F'istulre between 
the gall-blacldc~ and stomach a.re rare, though cases arc recorded by 
Oppolzer, Frerichs, Cruveilhier, Murchison, and others. Cruveilhier 
states that vomited gall-stones necessarily reach the stomach through 
fistulous tracts, as the passage from the duodenum through the pyloric 
orifice would be impossible. 

Fistuhe into the duodenum are of much more common occurrence, 
ulceration taking place usually in the fundus of the gall-bladder and in 
the descending or third portion of the duodenum: 3U cases arc recorded 
of fistulous communication with the colon (Osler). I have reported a 
fortieth case,1 which prior to reaching a fata.l issue had developed wide
spread septico-pyemic lesions. In 6 of 9 cases reported by Murchison 
carcinoma of the gall-bladder was present. Fistulro into the urinary 
passages may occur, 2 authenticated cases being reported. The distended 
gall-bladder may come in contact with the urinary viscus, or the stone 
may perforate into the pelvis of the kidney and pass through the ureter 
into the bladder. 

Fistulous openings through the abdominal parietes are the most com
mon of all fistukc, the place of exit of the biliary concretions being 
usually in the region of the gall-bladder or at the umbilicus, to which 
(according to Murchison) it may be directed by the suspensory ligament 
of the liver. As many as 600 stones have been remo,red from the gall
bladder in this manner. They vary greatly in size, being often as large 
as n. goose-egg. Advanced life and female sex tire said to be predis
posing causes. Murchison records 5, and Courvoisier's statistics show 
18-1 cases, in 78 of which recovery took place. 

Fistulre into the pleura, bronchi, and vagina have been recorded, but 
arc extremely rare. Courvoisier records 24 cases of fistulre into the 
lungs, only 7 of which terminated in recovery. Fauconneau, Dufoesne, 
Frerichs, Bristowe, a,nd Murchison mention cases of fistulro into the portal 
vein, with the presence of biliary concretions in the latter. 

Trea tment.-Tbe indications fo,: treatment in cholelithiasis are (a) 
to remove the cause; (h) to relieve the paroxysms of hepatic colic: and 
(c) to adopt palliative or radical measures for the removal of the gall
stones. 

Prevent ive Trea.tment.-In this, as in the treatment of jaundice, diet 
and hygiene play an important part. The former should be as simple as 
possible, consisting largely of skimmed-milk, lean meat, eggs, fruit, and 
green vegetables. Fa.tty foods, sugars, starches, and pastries arc to be 
strongly interdicted. All foods should be thoroughly masticated, so as 
to digest easily, and meals should be taken at regular interv.ls. Syste
matic exercise in the open a.ir is of signal value, as it stimulates the flow 
of_ bile. Punkhaucr strongly recommends horseback-riding, believing 
this to be efficient in removing obstructions in the common duct. 

Among the drugs mostly used in the treatment of this condition I 
would advise the fo llowing : Sodium sulphate, combined with the extract 
of taraxacum (Harley); ox-gall (Dubney), in 5- to 10-gr. (0.324-0.648) 

1 Clinical Lecture, lntPrnational Clinica, vol. ii. third scri~, p. '27. 
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doses,. three times dail.y (to relieve flatulency and stimulate the biliary 
secretion); sodmm salicylate (gr. x to xv-0.648 to 0.fl7~, three times 
daily); and sodium chlorate (gr. iv to vj-0.259 to 0.388) three times a 
day (Schiff). 

The bowels should be kept freely soluble, constipation being carefully 
avoided. In my own experience a dram (4.0) of sodium phosphate or 
of Rochelle salts in concentrated solution in the morning on rising bas 
yielded excellent results. Other laxatives whose use is to be advise<l and 
encouraged arc cascara. sagrada, podophyllin, and rhubarb. 

Treatment of the Paroxysm of Biliary Colic.-At the very onset of 
an attack of hepatic colic the prompt exhib ition of morphin or of codcin 
may greatly mitigate an attack. 'fhe former mu.y be given hypotlenni~ 
cally in Jr to ;j--gr. (0.008-0.016) doses every hour until relief follows; 
the latter is exhibited by the mouth in doses of 1 gr. (0.0648) every 
hour. Inhalations of chloroform, with morphin hypodermically, the 
former being continued until the latter has taken effect, may be regarded 
as the typical treatment during an attack. 

Hot baths and hot applications (with counter-irritation) 01•er the liver 
are valuable aids in the treatment of hepatic colic, being given at a tem
perature of 98° to 100° F. (36.6° to 37.7° C.), and continued for twenty 
minutes if endurable. so as to effect relaxation. If cardiac dcpre:-;sion 
results and the pulse becomes weak, the baths should be discontinued. 
Hot fiaxsced-poultices 1 cloths wrung out of hot water, hot hop-bags, or 
turpentine stupes may be applied over the hepatic region until the attack 
subsides. Ice-poultices have been advised by Buchetan. 

If shock or syncope should develop, the body-temperature must be 
maintained by hot bottles or bricks placed in contact with tbe surface of 
the body, together with strychnin (gr. -,h- -0.0021), atropin (gr. rh-
0.00042), and brandy (1 dram-4.0) hypodermically. 

Nausea and vomiting may be reduced by 15-drop doses of spi rits of 
chloroform every half hour; aJso by bran<ly a.ml soda-water or cham
pagne. 

In mild cases sodium salicylate (gr. viij-xv-0.518-0.972 in twcnty
four hours), recommended by Prevost and Binet, or codein (gr. j), with 
phenacetin (gr. x), every few hours gives relief. rrhe free use of olive 
oil or glycerin in hepatic colic has been followed by a beneficial effect 
(Rosenberg, Goodhart). The former is given in quantities of 4 to G oz 
(128.0-192.0) by the mouth every three or four hours, nausea being pre
\·ented by concealing the taste with lemon-juice; the latter, recommended 
by Ferrand, is given in doses ranginl'I' from 1 to 2 tablespoonfuls, repeated 
in the same length of time. Both ~medics arc supposed to do good by 
increasing the flow of bile, thus forcing the stone outward toward the 
bowel. 

Treatment for Removal of Gall-stones.-Thc palliative treatment 
consists in the administration of acrents tLat ten<l to increase the How of 
bile. 'fhe free use of pure watcr

0 
by the mouth, together with copious 

rcctaJ injections daily of cold water, has been found effectiYc. It may 
be rendered n.lkali ne by sodium bicarbonate or borate in a 3 per cent. 
solution. 

A course of alkaline treatment at some of the more noted mineral 
springs (Bedford, Vichy, Carlsbad) is often attended with good re-
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sults. Perhaps the three best cholagogues that may be mentioned are 
sodium phosphate, sodium cholate, and ox-gall; all of these aid the 
biliary Bow. Olive oil and glycerin (2 tablespoonfuls of the former 
to 1 of the latter) three or four times daily also increase the secretion 
of bile. 

Cholagogues are quoted by some authorities to be contraindicated 
when intermittent hepatic fever and tenderness a.re present on pressure 
over the liver, but the fact is to be remembered that both symptoms may 
occur without ulceration having taken place. 

Agents to clissoh•e the stone have been tried at various times, among 
them being .Du1'ande's method (turpentine and ether), but, so far, all 
such methods of treatment have been unsuccessful. 

Of the various surgicaJ measures for the removal of gall-stones the fol
lowing arc the chief: (a) Removal of the stone from tbe common duct 
(choleclochotomy): (b) Removal of the stone from the cystic duct (clw
lecystotomy); (c) Establishmg a fistulous opening between the gall-blad
der and the bowel (cholccystenterostomy): (d) Extirpation of the gall
bladder (cholecystectomy), the latter operation giving a mortality of 17 
per cent., according to :Murphy's statistics. 

CARCINOMA OF THE BILE-DUCTS. 
TuE biliary passages may be the seat of carcinoma, which may 

occur primarily and exist over a long period of time without being 
rcco~nized. 

P athology.-'fhe gall-bladder, as the result of obstruction of the 
duct, is often greatly distended, measuring as much as 7 inches (17 .7 cm .) 
in length (in a case reported by Ilarley) from the entrance of the 
duct to the fundns, and being filled with a cloudy liquid, somewhat 
resembling barley-water, that contains flakes of epithelium, granular 
matter, and particles of inspissated bile. The reaction is usually alka
line, the specific gravity varying from 1010 to 1015. The mucous mem
brane lining the interior may present a. red. granular appearance. If the 
growth be near the duodenal orifice, the common and cystic ducts are 
often greatly distended, and the dilatation may extend into the hepatic 
ducts and their branches. The liver may be enlarged, and in some in
stances presents the secondary nodules that are characteristic of the 
disea~e . 

E t iology.-The causes of carcinoma of the bile-ducts are the same 
here as elsewhere, and among these the mechanical or inflammatory theory 
of Yirchow must be accepted. Tight-lacing and mechanical irritation by 
gall-stones are followed in many instances by cancerous degeneration; 
Osler states that "biliary calculi are present in at least seven-eighths of 
all cases." Among other factors, heredity and age (after forty) play an 
important part. Although carcinoma of the liver undoubtedly occurs 
more frequently in males, Mu ser found that out of 100 cases of carci
noma. of the ducts 75 were females; in the same number of cases col
lected by Courvoisier 83 occurred in males. 
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Symptoms.-'fhe signs and symptoms, according to Harley, present 
nothing characteristic to distinguish them from other causes of obstruction 
in the ducts. On palpation in the early stages the gall-bladder is found 
moderately enlarged, but later it rapidly undergoes 1liminution in size. 
Jaundice becomes very intense, and remains permanent. Throughout 
the course of the disease all the symptoms referable to chronic obstruction 
of the duct by gall-stones (paroxysmal pain, gastric disturbance, rise of 
temperature, Charcot's fe\•er) may develop. 

Examination of the urine and feces reveals the presence of bile-piumrnt 
in the former and its entire absence or a grcu,tly dim inished amount in the 
latter. 

Ascites not rarely occurs during the later stages, with the involvement 
of surrounding organs by contiguity, as well as with the appearance of 
secondary nodules in the liver and the development of cachcxia. 

Diagnosis.-Carcinoma of the biliary ducts cannot always be detected 
by physical examination. Distinct evidence of chronic obstruction of the 
duct, as persistent and intense jaundice (which occurs in three-fourths of 
the cases), the development of cachexia and the absence of cancerous in
volvement of other organs, however, will tend to characterize it. Often 
a hard tumor-mass is present in the region of the gall-bladder, and it 
should be recollected that this is oftener a scat of the primary affection 
than the liver. An assured diagnosis of carcinoma of the gall-bladder, 
however, is often impossible. 

Prognosis.-rl'he prognosis of carcinoma of the bile-ducts is1 like 
that of other organs, absolutely fatal, though the course of the disease is 
not so rapid as that of carcinoma elsewhere until secondary involvement 
of the liver occurs. 

Treatment .-Thc treatment is merely pall iat ive. Operative meas
ures arc rarely justifiable, since the disease is rarely recognized before 
the liver becomes involved. As seven-eighths of the cases fo llow obstruc
tion of the duct by gall-stones, the preventi vc treatment of the latter 
should be carefully observed whenever symptoms of disordered liver-func
tion manifest themselves. 

~Phe treatment of the pain, anemia, and emaciation will be described 
in the discussion of Carcinoma of the Liver (vide p. 896). 

STENOSIS OF THE BILE-DUCTS. 
. STENOSrs, or narrowing of the duct, may result from any of the follow
mg causes: (a) Rou.nd-womis in the duct; (b) Foreign bodies, as seeds; 
(c) Ulceration and ~icatrization following the p:~ssagc of_ gall-stones; 
(d) Pressure from without, as from tumors (carcrnoma chiefly) of the 
head of the pancreas and pylorus; (e) Abdominal tumors; (f) Aneurysm 
of the abdominal aorta or of the celiac axis; (.q) Secomfary enlargement 
of the lymphatics of the liver; (h) More rarely in man than in the lower 
animals distoma. hepa.ticum or liver-flukes and ech inococci; (z) Adhc~ions 
due to chronic peritonitis. 

Pathology.-If the stenosis is of recent origin, the li1·er is enlarged 
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and shows more or less congestion, with some increase of the connective
tissue elements. The substance is firmer than normal, the color varying 
from an olive-green to a deep bronze. The biliary passages arc dilated, 
a.nd in some instances filled with bile. "It is not uncommon to find the 
ducts larger than the middle finger, and ma,ny instances are on record 
where the dilatation has been Hen greater than this" (~lurchison). If, 
howeve"r, the obstruction be of long st~nrling, the presence of the dilated 
ducts and the increase of connective tissue cause secondary atrophy of 
the hepatic cells, with a diminution in the size of the organ. 

Symptom s.-'l'he symptoms vary greatly according to the cause of 
tbe steuosis, but in the main they are those of chronic obstruction of the 
duct-viz . paroxysmal pain in the region of the liver, referred to tLe 
right shoulder; jaundice of varying intensity, but gradually deepening 
after each attack ; and gastric disturbance, with ague.like paroxysms 
(ferer and f:iWeating), the latter being most frequently met with in occlu
sion from gall·stones. 

Diagnosis.-'l1he pa.thognomonic symptoms determining the nature 
of the stenosis are very often wanting, an<l the diagnosis is rendered cor
rc~pondingly difficult . "Great and progressive enlargement of the liver, 
wich jaundice and moderate continued fever, is more commonly met with 
in cancer" (Osler). 

When the condition is due to lurnbricoid worms, reflex symptoms 
usually appear in the intestinal canal, as pruritus of the nose and anus, 
grinding of the teeth during sleep, and convulsions. 

In carcinoma of the head of the pancreas or the pylorus pressing on 
the ducts 1he growth may be detected by palpation, together with a rec
ognition of other more or less characteristic foatures (vicle infra, p. 908), 
and the rapid course of the disease. 

Abdominal aneurysm may give rise to obstruction of the duct without 
being evidenced by physical signs. Usually, however, when the saccula
tion presses against the bile-duct, the throbbing in the epigastrium, the 
tumor (which can often be grasped), and the expansilc pulsation on pal
pation will tend to establish the cause of the obstruction. 

When due to cancero1rs nodules in the livf'1· there is usuaJly a history 
of primary carcinoma. of the stomach, mammary gland, rectum, or of one 
of the pelyic viscera. Osler records a case in which jaundice (thought to 
ha\'C been catarrhal in origin) developed seven weeks previously. On 
careful examination c' a small nodule was detected at the umbilicus, which 
on removal proved to be scirrhus." 

When the stcnosis is due to ulceration following the pa~sage of gall
stones, the history of biliary colic and of the presence of calculi in the 
dcjecta, and the paroxysmal pain with jaundice and intermittent fever, 
will serve to establish the cause . 

. If the fever be of the continued type and the liver uniformly enlarged, 
with the development of jaundice, the case is probably one of liypertro
pltic eirrlwsis; whereas if the enlargement be progressive and nodules 
can be detected on palpation in addition to the appearance of cachcxia, 
carcinoma. is undoubtecl ly present. 

Physical signs a i1l but little in the diagnos is, as obstruction of the 
common duct is usually unattended by any great enlargement of the gall -
bladder. . 
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In many cases only by remembering the v_arious causes and eliminating 
them carefully, one by one, can the diagnosis be positively made. 

Prognosis.-It may be said of the prognosis,. as of the symptoms, 
tht both vary according to the cause of the stenosJS. Generally speak
ing, the prognosis is rather grave, since many of the causal conditions 
are. fa~:tl. If the obstruction is due. to cicn.tricial contraction, the prog
nosis 1s guardedly favorable as to hfe, but hopeless as to recovery. If 
the obstruction is permanent, the prognosis is absolutely hopeless. 

Treatment.-The treatment of occlusion of the bile-clucts varies 
according as it is due to cicatricia.I contraction following ulceration or to 
foreign bo<lies (seeds or lumbricoid worms), or to gaJI-stoncs or tumors 
pressin" upon or involving the ducts or adjacent organs (pancreas, 
pylorus). If the stcnosis follows ulceration in the duct, and is sufficient 
to ca.use almost complete occlusion with bi liary retention) the operation 
of cholecystenterostomy may become necessary in order to prevent dila
tation of the gall-bladder with resorption of bile. 

Foreign bodies in the duct may be removed by free purging, aided by 
the liberal use of alkaline minera.l waters. In critical cases the operation 
of cbolecystotomy has been practised. 

Gall-stones form the most frequent cause of stenosis, and the treat
ment, both for the prevention and removal of calculi, has already been 
described in the discussion of Biliary Calculi (vide p. 857). 

ICTERUS NEONATORUM. 
Definition.-Jaundice occurring in the new-born. This may be 

either patlwlogic or ?Jhysiologie-a. slight tinting of the skin occurring 
quite commonly in the new-born. 

Pathology.-The morbid anatomy of the patliolo_qic form varies 
with the cause of the jaundice. The secretion of bile, like the secretion 
of urine, begins long before birth, and Zweifel has found bile-pigment 
and bile-acids in the contents of the intestines of a three-months' fctu~. 
Hence children may be born laboring under a.n attack of well-marked 
jaundice. 

ln well-marked ca~es of pathologic jaundice the skin presents a. deep 
greenish-yellow hue, the conjunctiva~ being markedly <li~colore<l anrl the 
mucous membrane of the lips pale and anemic. The internal ti~!';ues 
(intC'stine!';, liver) arc also stained with bile-pigment. . 

Etiology.-Of the pliysiologie .forms, the following are the mam 
causes: 1. '!'he durtus ·venoszls may remain patulous1 allowing ~ome .of 
the port:il blood, containing bile, to flow into the systemic circ?lat~on 
(Quinckc). 2. Diminished pressure in the portal vessels from l~µ:at1.on 
of the umbilical vein causes increased tension in the hepatic ca.p11lar1es 
and absorption of bile. . 

Pathologic Icterns.-The causes are the following: (a) Congcn1tal 
stricture or absence of the duct; (b) Syphilitic disease of the liver; (c) 
Septic processes set up by infection through the umbihca] vein. . 

Symptoms.-In physiologic jaundice the skin is tinted greenish-
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yellow, resembling somewhat that of chlorosis. The mucous membranes 
a.re pale and the conjunctivre pearly-white. 'rhe pulse is feeble ancl some
times rapid. Auscultation over the base of the heart often reveals a soft 
systolic murmur transmitted to the vessels of the neck and associated with 
a nnous hum. According to )furchison, false or physiologic jaundice 
differs from the true or pathologic form in tbat-1. The conjunctiv::c are 
of :L natural color; 2. 'l'he urine is free from bile-pigment; 3. ThC' yel
low color gradually fades from the skin after a few days; 4. The child is 
quite well and the bowels arc acting properly. 

In patlwlogic jaundice the skin and conjunctivre are more or less in
tensely icteroi<l, the urine is loaded with bile-pigmcnt1 while the feces are 
of the pipe-clay variety. Hemorrhage from the cord may occur and de
struction of life may be rapid ly accomplished, or the condition may last 
for some weeks without serious impairment of the general health, with 
fina l recovery. 

Treatme nt.-In the milder cases calomel in minute doses, combined 
with lactopcptin and sodium bicarbonate, can be recommen<led. In ma
lignant cases treatment is of no avail. 

VASCULAR (CIRCULATORY) AFFECTIONS OF THE 
LIVER. 
ANEMIA. 

TrrE physical symptoms of this condition are absolutely nil, and its 
existence only discoverable postmortem. Its most common causes are 
those of general anemia, fatty and amyloid degeneration. 

HYPEREMIA. 

Definition.- An excess of blood in tl1e liver. This may be of two 
varieties : (a) active and (b) passive, the latter being the more common. 

ACUTE HYPEREMIA . 

(Actit:e Congestion.) 

Definition.-An excess of arterial blood in the liver. 
Etiology.-Among the common causes are rich living, sedentary 

habits, alcoholism, traumatism, acute infectious diseases (typhus, typhoid), 
an<l pernicious malaria. ':rhe condition may also be vicarious, due to a. 
sudden cessation of menstruation or of hemorrhage in other parts of the 
body. A physiologic condition is the temporary hyperemia that occurs 
during the ingestion of a full meal. 

Symptom s.- Therc arc no symptoms characteristic of this condition; 
those present in the different cases are varied and referable to disturb
anc~s of other viscera., as in coexisting cardiac hypertrophy or gas~ro- in 
testmal catarrh . Often, however, there is a sense of fulncss and distress 
in the right hypochondrium after eating, with tenderness on palpation 
over the lower margin of the organ. 

Prognosis and Course.- I t is impossible to make any definite state
ment as to the course and prognosis of active hyperemia, these depending 
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wholly upon the cause of the affection. When due to errors of diet and 
Lygiene the condition is easily remedied; the prognosis of hyperemi& 
accompanying brpatic cirrhosis, however, is decidedly grave. 

PASf::IVE llYPEHEMIA. 

(Passil:e Co11gestion.) 

Definition.-An increase of venous blood in the liver. 
Pathology.-'l'he organ is enlarged in size and changed to a clecp

recl color, its substance being firmer than normal 'fhe center of the 
lobule (the area of the hepatic vein) becomes deeply pigmented, tLc pe
riphery (occupied by the portal vein) being lighter in color, sometimes 
owing to Catty infiltration. Because of its mottled appearance this has 
received the name of the "nutmeg liver. " 

In long-standing passi\'C congestion there is an increase of connective 
tissue. due to a proliferation of round-cells, ca.using atrophy of the 
parenchyma. 'fhe blood in the central capi llaries becomes altered, the 
Cttpilla.rics themselves are distended, ancl brown pigment is deposited 
about the center of the lobules. The organ becomes very much darker 
in color, and to this condition the name "cyanotic in duration" or 
u cardiac liver" has been given. Later, contraction of the connecti\'e 
tissue occurs, causing a diminution in the size of the organ, and forming 
the so-called"' atrophic nutmeg liver." 

Etiotogy.-The causes that lead to passive hyperemia are both local 
and general. Among local causes may be mentioned the following: 

1. Pressure over the portal area from without, as from a tumor or cyst. 
2. Disease of the wa lls of the veins, as in syphili tic phlebitis. 
3. Cong•lation of the blood in the veins (thrombosis). 
Among the general causes are-
1. Chronic valvular disease affecting the right side. Passive hyper

emia. is also common in mitral disease. 
2. Pulmonary emphysema and cirrhosis of the lung. 
l3. Intratboracic tumors, which by their mechanical action cause an 

increased pressure in the efferent branches of the hepatic veins. 
Symptoms.-Oftcn the patient experiences a sensation of fulne!'s 

and weight in the region of the Ii \'Cr that amounts in some instances to 
actual pain . Jaundice is usually present, but varies in intensity, and i~ 
due to obstruction of the smaller ducts by the distention of the hepatic 
venules. llematemesis is not rare, and symptoms of gastro-inte:itinal 
disturbance are usually present. In marked cases the stools are clay
colorcd, show ing the absence of bi le; the urine is loaded with bile-pig
ment; and jaundice deepens with the development of ascitcs or anasarca 
from port<tl obstruction. On palpation the organ is tender and increased 
in size, extending in some instances fully a hand 's breadth below the 
cos ta.I margin. ] n marked cases the whole organ pulsates, owing to the 
regurgitation of blood into the hepatic veins. This symptom is best 
elicited by placing one hand on the ensiform cartilage, while the othe1· 
presses against the li ver below the right lower border of the ribs .. 

Diagnosis.-'fhe diagnosis of passive congestion, prr se, is often 
very difficult, but when secondary to heart- and lung-diseases it is ren
dered ~ore plain. 
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The prognos is and treatment <lepen<l wholly upon the causal 
factors. 

DISEASES OF THE PORTAL VEIN. 

THROMBOSIS AND EMBOLISM. 

Thrombi a.re rare occurrences in the portal vein. Among the causes 
that lead to their occurrence. however, ma.y be mentioncd-(a) Traurna
tism; (b) cirrhosis; (c) carcinoma of the li ver, involvi n.g the portal area; 
(d) pressure from without, as in proliferative periton itis involving th~ 
gastro-hepatic omentum, abscesses, enlarged glands, or impacted calculi 
pressing on the veins; (e) obstruction of the blood-current, as by foreign 
bo<lies or by a roughened venous wall; (f) slowing of tLe circulation due 
to splcnic diseases, such as marasmus. 

Pa thology.-ln the early stages the clot presents a grayish-red or 
yellowish appearance, and on loosening it is fountl to adhere more or less 
closely to the inner coat of the vein. Later it becomes a. mass of small 
white fibrin tightly adherent to the sides of the blood- vessel, which itself 
undergoes fibroid change, giving rise to the so-called adhesive pylephle
bitis. Orgrtnized thrombi are rarely found 1 except in the smaller branches 
of the portal area. If the thrombus obstruct the vessel, collateral circu
lation may hl! established for years, as in a case recorded by Osler. Septic 
r.:oftening, however, is a. very common result, and most frequent of all is 
pylephlebitis. If a. parietal or channelled thrombus be formed, partial or 
complete circulation may be re-established and recovery take place. H em
orrhagic infarction ma.y take place, but is. very rare. 

Symptoms.-Symptoms may be almost lacking in porta.l obstruction, 
or the condition m;ty simulate cirrhosis of the Ii vc r. I n ordinary cases 
the symptoms are very slight. the hepatic circulation, as shown by Cohn
heim and Litton, being •·_sufficient for the 11ourishment of the liver and 
secretion of the bi le·· (Henry). 

If the occlusion be complete, edema followed by the rapid development 
of ascites may occur. In such cases loss of strength is persistent ancl 
progressi\·e. and death may result from exhaustion. Hemorrhages due to 
venous stasis may occur from the nose, stomach, and intestines. Jaundice 
and diarrhea. occur frequently, the former being the result of obstruction 
to the biliary passages from the same causes that produce the thrombosis 
or the diminished pressure in the portal area. On palpation the liver is 
found slightly enlarged and tender on pressure, an<l projecting below the 
lower margin of the ribs; the spleen is also enlarged. Percussiou also 
rc,•eals enlargement over the splenic area. If ascites is present, percus
sion will reveal dulness in the flanks, changing with the position of the 
patient; and on gently tapping one side of the bclly·wall, with the hand 
on the opposite side, a wave of fluctuation will be fe lt. 

Diagnosis.-The diagnosis of portal throm basis is ofteu extremely 
?1fficult. "A suggcsti ve symptom, however, is sudden onset of the most 
mtense engorgement of the branches of the portal system " (Oslc1"). 

Seque/(l!.-If the cmboli .arc septic in origin, an abscess, with all its 
accompanying symptoms, will be the result. H emorrhagic infarction 

" 
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may occur, but is very rare, since a free anastomosis exist~ between the 
lobular pl ex uses anrl the hepatic artery. 

" Pylcthrombo.o;; is ma.y be regarded as probable if no other possible 
ca.use of the portal obstruction seems lik ely, and if we arc able to <li:-;co\'('r 
a. cause for thrombosis, like a. former attack of circumticriOe<l peritonitis" 
(Striimpell). 

The prognosis is always unfavorable, although certain case!; haYc 
been <lcmonstmtcd by autopsy to have improved temporarily. 

Course and Duration.-Nothing definite can be stated in rega rd 
to the course an<l duration of this affection, s ince these depend entirely 
upo11 the cause. 

Treatment.-The symptoms resulting from portal congestion, due to 
thrombi in the portal vein, are those described under Cirrhosis of the 
Liver, and the tre:itment is identical with that or interstitial hepatitis. 
ln rare instances septic emboli give ri se to absces.'3es that arc usually 
multiple ; when these occur the treatment is purely sym ptomatic. 

SUPPURATIVE PYLEPHLEBITIS. 

Definition.-A purulent inflammation of the portal vein or its 
branc:hrs. 

Pathology.-If noted in the early stages, the coats of the portal 
vein arc distended and thickened, and the connective tissue surrounding 
th o portal area is infiltrated and the seat of minute ccchymoscs. The 
inflammat ion usually originates in the smaller veins of the portal system 
or in the hepat ic branches of the vein itself ; the main trnnk is atta.ckeil 
least often. Numerous thrombi are found obstructing the vein and its 
brancl1 cs 1 which fin:tlly undergo suppuration. From these, cmboli enter 
the ci l"culation an~ are carried to all parts of tlie livcr1 forming mcta
sta.tic abscesses. In ndva.nccd cases the whole organ (especially the pe
ripheral parts) becomes infiltrated wilh pockets of pus, th:it communicate 
with the portal vein or its branches, and externl in some instances into 
the mesentcric or gastric veins. A single large abscess ma.y be present, 
but multiple abscesses are the rule. The contents ma.y be very fetid and 
bile-sta.incd, or, as in many instances, they may he compo~cd of thitk, 
creamy laudable pud. From this focus of suppuration cmbolic abscesses 
may extend to the lungs, brain, kidneys. and joints. 

The macro~cop i c appearance, with the organ in situ, is sometime;i 
practically normal. 'fh e Ii \"C~r may present a. uniform cnlarµ: emcnt. the 
surface being of normal color and the ca.p,.ule non-adherent. :\lore com
monly, however1 the cortex presents a mottled appearancc1 an<l numerous 
yellowish-whi te spots are seen beneath the capsule. 

Etiology.-The most fref1uent source of purulent r:dephlebitis is 
pcrity phlitic abscess. Harely the disease arises idiopathically. 

Among other causes are the following : (a) A secondary (becoming a 
general) pycmia. (/>) Ul ceration of the intestines, occurring in dysentery 
and, more rarely, in typhoid fever. (c) Gastric ulcer. (d) P ch•ic ab
~ccss; abscess of the spleen. (e) Specific infection through the umbili
cus, occuning in the new-born. 

Symptoms.- 'l'he symptoms va ry acconling as to whether th.e ca~e 
rc111ain~ one of' suppurativc pylephlcbitis or terminates in hepatic ab-
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scess. If the condition is part of a. general pycmia, the symptoms rcfer-

:!~~e t~n~~~· ~J~c~r~~:~r~,e t~1l~n~~~a:~;~~t!~~- be~~e n~~:~rn:~1~~s~~;1l~;~~~l~::~g~~~ 
patic abscess exists. Though pain is present, in many caf:ies it is not a. 
marked feature; it is frequently referre<l to the cpigastrium, nnd nwy 
radiate latera1ly or downward. Percussion in the left axillary liuc shows 
splenic enlargement, and the organ can in some instances be felt below 
the costal margin, constituting the "acute splenic tumor" of septico
pyemia. 

rrhe j'aet is of an irregular septic type, the elevation in temperature 
is accompanied by rigors or chills and followed by profuse sweating. 
Other febrile symptoms, as headache, anorexia, and scanty, high·colorecl 
urine, are present. Jaundice of varying intensity is present, although 
usually it is not pronounced, the complexion being merely doughy or 
muUdy. IJiarrhf'a is not an infrequent symptom of this condition, and 

~:n:~ejc~t:u:;~n~~~c~;01~1~~~a~nai~elo~ie~s ~1 ~~~~1t. of 1~~ctb'~e~~~': ::;~~1:~~~ 
the pulse becomes rapid and small, and a. low form of delirium deye)ops; 
thi~ is followed by stupor, coma. nnd death. 

Duration and Prognosis .-Thc duration of Ruppurati"c pylephle
biti:-; is mrnally from one to three or four weeks or longer. The prognosis 
is ah:--olutcly fatal. 

D iagnOsis .-'l'he dingnosis of suppurati,·e pylephlcbitis is sometimes 
extremely difficult, unless the case is complicated by hepatic abscess, as 
enlargement of the liver is not constant in the former condition. 'l'be 
etiology, fleptic temperature, enlargement of the spleen, jaundice, and pain 
in the region of the liver would all, however, point to this affection. 

'J1he differential diagnosis of hepatic abscess will be spoken of later. 
T reat ment .-Unfortunately, the treatment of suppura.tivc pylcphle· 

bitis can only be pa1lia.tive. Surgical measures arc rarely curative, unless 
the abscess is si11gle and localized and shows signs of pointing. Free 
stimulation R11ould be begun ('arly, and sboul<l be per~istc<l in throughout 
the course of the disease . 

.Nau.~ea and romiting may often be relieved or controlled by pellets of 
cracke<l ice, brandy, and soda.water or champagne. One-chop closes of 
wine of ipecac every half hour until relieved, or the anticmetics, as ere· 
a;.;otc (nH-0.033-cvcrv half hour combined with bi~nmth subnitrate 
gr. Y-0.324) or cerium· oxalate (gr. t-0.016-e\·ery two hours), often 
check the gai:;trie irritability. 

The pain in suppurativc pylcphlebitis is often acute, and demands thc 
free use of morph in. either hypo<lermieally or by the mouth. 1 f much 
nausea exists, suppositories containing the extract of opium may be giYen 
at intervals. As the cliseaf:e is almost invariably fatal, opium or its alka· 
loids may be given liberally. 

p,.,.,.,. may be controlled hy repeated cold spon~in~s or by tl1e cold 
pack (68° F.-20° C.) 1 nidccl by lnrge doses of quinin nnd ~alol. As 
!he pyrcxia is pycmic in character, however, dmgs htivc little or no effect 
m reducing the temperature. 

Ddirium, which, witl1 the rise of tcmperature
1 usunlly becomes aggra

Yated townrd evening, can best be subdued by applying an icc·<'ap to the 
head; tLis may also be reinforced by motor and Rensory depref:sants, 
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as chlornl hy<lrate and the bromi<ls. In well-marked cases hypodermic 
injections of hyoscin hydrobroruate (gr. Th--0.000G-every two hours 
until relieved) may be necessary. 

thr~~~~:~~c~i(~) 0~i~~~·i~~~fa~ovne:1~:~i~ bf~·o~~c~~~r1~:~o8reo~1 ~;~~?1~~ 1ot7 ~~l 
liver; and (c) tumors pressing on the portal area. The first cause is the 
more common, chiefly because mechan1ca.l obstruction, by causing a stasis 
of the blood-cuncnt, induces the formation of a thrombus. 

l 'he symptoms of portal stenosis may be nil; if the stcnosis occurs 
slowly, the hepatic artery furn ishes sufficient blood to carry on the func
tions of the l iver, the compensatory circulation being esta.blishe1l by 
means of the systemic vessels. If due to thrombosis, the symptoms of 
portal engorgement appear sudrlenly with t.he development of edema and 
ascites. 'l1hc liver is rarely enlarged in this condition. 

Prognos is.- This depends wholly upon the cause of the affection. 
Thrombi in the portal vein often give rise to a suppurative pylephlcbitis, 
termina.ting in hepatic abscess; tumors arc rarely accessible j whereas 
fibroid conditions of the liver causing cic:itricial contraction are incurable. 
As a rule, the prognosis ma.y be said to be guardedly unfavorable. 

AFFECTIONS OF THE HEPATIC BLOOD-VESSELS. 
OsLElt records a. case of stenosis of tlte ltepa.tic veins that was asso

ciated with fibroid obl iteration of the inferior vena cava, with a greatly 
enlarged and cirrhotic liver. 

Among other affections of the hepatic veins are (a) Emboli 1 orig
inating from a thrombus in the right auricle, and (b) Dilatation, from 
stasis of the blood-current flowing to the right heart, due to enlarge
ment of the latter. 

Affections of tht• hepatic m·teries are exceedingly rare, but may occur 
in one of the following forms: (a) Aneurysm.- Only JO or 12 ca~cs of 
aneurysm have been reported. (b) Hypertrop/1y and .Di/atation.-'fhe'° 
ma.y occur in connection with general hepatic cirrhosis, the cic~tnc1~l 
bands obstructing the lumen of the artery, and causing thickenmg ~n 
some places, and ampullre, or sac-like dilatations, in others. (c) Sclerom. 
-This may form a part of a. general tuterio-sclcrosis, though it occurs 
oftener in connection with cirrhosis or syphilitic hepatitis. 

ATROPHY AND HYPERTROPHY OF THE LIVER. 

(a) Atropliy.-Simple atrophy of the liver may result from pre><ure 
(corset-li\'Cr), syphilis, advanced cirrhosis, seni li ty, arnl from the toxic 
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action of pho~phorus, arsenic, or chloroform-all factor5; that induce 
rapid fatty degeneration with cell-destruction. 

(I>) Jlyperlropli!J is of two kinds-(1) lnw and (2) fn/Re. (1) True 
lt!fpertroplt!J nrny be subdivided into simple and numerical (hyperplasia.), 
the latter referring to an increase in the number of the parcnchymatous 
cells, and not, nccc~sarily, implying an increase in the size of the organ. 

'l'hc two causes of simple hypertr?phy are active n.nd passive conges
tion. .Among .the causes of numencal hypertrophy may be meutione-d 
the following:. Leukemia, hypcrtrophic cirrhosis, atrophic cirrhosis (hyper
plasia), syphilis, diabetes, and malaria. 

(2) Pseudo- or fabw 11ypertroplty oecurs in amyloi<l and fatty infiltra.
tion, carcinoma, nnd ah:.:.cess, an1l consists in nn increase in the tissues 
least concerned in the function of the organ. 

HEPATIC INFILTRATIONS AND DEGENERATIONS. 

AMYLOID INFILTRATION. 

(Jlax!f. La1·daceo11s1 Raco11y1 or Albumi1wid 111.filtratiou; Amyloicl Disease.) 

Definition.-A deposit in the hepatic connective tisi::.ues of a peculiar 
sub:-tance ha\.·ing some of the reactions of, and resembling, starch. 4\. 
physiologic example of amyloid infiltration may be found in the c017Jora 
amylrtcew of the prostate gland 1 in ·which there is a concentric arrange
ment somewh:tt resembling a starch-granule. 

Pathology.-The organ is larger than normally and of firmer con
sistence. 'rl1c edges are rounded and not well defined, and the surface 
is of a light color, presenting in some instances a. mottled appearance. 
On sect ion the surface presents a grayisl1-brown, glistenin g appearance, 
which when scraped fails to exude oil-droplets. as in the fatty liver. 

On microscopic examination the con nective-tissue trabecnhe an1l the 
intima. and media of the capi11ary wal1s (the starting-points) arc chiefly 
affected, the lumen of the lattel' being lessened; th is decreases the blood
supply to the li ver, and often directly induces fatty degeneration. 'fhe 
hepatic cells may be atrophied and i;:;how e,·idences of fatty change. 
Amyloid material is structureless, and appears in small cloudy masses 
under the microscope. Chemically, it contains small amounts of potassium 
ancl phosphorus and an excess of sodium and chlorin . 

Etiology.-Amyloid infiltration ma.y occur primarily in the liver, 
but it is often a part of a general infiltration. affecting especially the 
spleen (sago spleen) and kidneys. It is also found in some syphilitic 
scar.~ and in certain tumors and ol<l thrombi. 

Dickinson believes that the deposition of amyloid material is due to a. 
decrease in the alkalinity of the fluid of the hocly, the pus (in cases of 
l~ng suppuration) ha.ving removed a large quantity of the natural potas
sium salts. In malarial cachexia, however, such losses could not have 
occurred. 

"Amyloid infiltration is not uncommon in scrofulous, tuberculous, and 
rickety chi ldren" (Ilarlcy). It is a frequent sequel to Jong-standing 



870 DISE.ISES OF THE DIGESTffE SYSTEJf. 

and exhausting suppurating and cachectic affections, as necrosis of the 
bones, hip-joint disease, and pyclitis; especially is this the case "hen 
they occul' in a.n hereditary tuberculous or syphilitic conro:titution (Har
ley). Amyloi<l di:scase may also complicate cLronic malaria. 

Tests and Oha.-acteristics of Amyloid Jialerial.-Although of animal 
origin, a.myloid nmttcr is closely related to a vegetable albuminoid starch. 
It is, howc\•cr, slow to decompose, and is not acted on by wc:1k acids and 
alkalies, whereas strong alkalies dissolve it. lodin gives a Lluc color 
upon the addition of sulphuri~ acid. Lugol's solution (the aque~us solu
tion of iodin and potassium 10did) gives a brown tint to amylo1d }j,·er
substance and stains ordinary hepatic tiRsues a. yellow color. Gcntian
violet giveR a reddish or pinkish hue to amyloid subst:rnce, while normal 
tissue is sta.inml blue. 

'l1he following is taken from H arley's Comparative 'l'able of Am,11loid 
'l'ests: 

Water. 

F.th('r. 
lie-at. 
Sulphuric acid. 

lodin. 

Sulphate or indii.;o. 

STAR~U. 

Di'isolves on 
in,g:. 

Ini:-oluhle. 
Dries up. 
Chars. 

Becomes blue. 

Al1Y1.010. 

boil- Dissolves on boil-
ing. 

Insoluble. 
Dries up. 
Swells up, reddish

brown. 
Blue color with H2-

S04, which is de
stroyed by excei::s. 

Amyloid tissue 
soaked in it be
comes a brilliant 
blue, while with 

~~~~na;h !iv~rj~s~ 
fades to a. pale 
green. 

Cuot.ESTERI!'. 

Unchanged. 

Dissol,·cs. 
)lelt'!. 
Becomes green, 

blue, etc. 
Remains 

changed. 

Symptoms.-Wben amyloid disease occurs in chi ldren the subjects 
are poorly developed and puny, the complexion is, as a rule, muddy or 
sallow, and the abdomen usually prominent. Occasionally the skin is 
exceedingly transparent. Various gastro-inte~tinal symptoms are present, 
prominent among which are marked constipation an<l a. capricious appe· 
tite. :\Iental phenomena. as impairment of memory and inabiliry to con
centrate, a.re not unusual in this disease. The 7Jl1ysieal signs show an 
increase in the area of hepatic dulness; the edges of the organ extend 
below the costal margin and have a rounded outline. Sometimes, how
ev~r, the edge. e\•en in a very great ~nlargement, is sha.rp and large. 
Wilks speaks of '"' amyloirl li1·cr weigl11ng 14 lbs.-6.35 kgms. (Osler). 
In rare instances the liver is reduced in size. Pain about the hepatic 
region is a rare symptom. The spleen is usuall.v enlarged from coe~is~
ent amyloi<l infiltration. ~l1he urine often contains albumin (globulin is 
nearly always present) and waxy tube-casts; it is of high specific gravity, 
is usua.lly scanty, and dark colored. 

Diagnosis.-1'he foregoing symptoms and physical signs, in con· 
j?nctio~ with an ordinarily clear etiology, are sufficient to e.stalJli.sh the 
drn~nos1s. 

Treatment.-A.s amyloid disease is almost invariably a secondary 
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condition, the treatment must be directed to the removal of the primary 
cause, whether syphilis, tuberculo:;is, or rickets. ~l'hc diet should consist 
of .nitrogenous or animal substances, with a. minimum amount of fatty or 
farmaceous foods. French rolls and bran- or gluten-bread are allowable, 
together with lean meat and green Yegetables. Stimulants are to be 
strictly a.\•oicled. :;\foderate excrcii:;e, with the judicious use of Turkish 
(hot-air) and Russian (hot-vapor) baths, is also of great value. 

Many drugs arc montioneLl in the treatment of this disease, among 
the more important being the ammonium salts (the chlorid, gr. v to x-
0.32-l to 0.G-18-threc or four times a day), and other alkalies, together 
with tonics and laxatives. 

When syphilis has been clearly established as an etiologic factor of 
the disease, the tincture of io<lin in 10- to 15-minim (0.666-0.999) dose•, 
well diluted, has been recommended to be given three or four times daily. 
Cod-liver oil as a nutritive has been tried with good effect. Of tonics, 
the dilute mineral acids, ~iven in moderate doses O\'er a long period of 
time, have probably achieved the best results. 

FATTY INFILTRATION. 

Definition,-A deposit of fat in the hepatic tissues due to the in
gestion of fats and albuminates. 

Pathology.-The infiltration occurs often in localized areas, and 
may be so intense that the organ when cut presents a shiny, oily ap
pearance. ' l'he liver is often evenly enlarged, and may weigh twelve to 
fifteen pounds. The edges are rounded and the substance less firm 
than normally. Portions of the liver-substance float in water, being of 
low specific gravity. The color is light-yellow or grayish . On micro
~eopic examination the protoplasm of the cell is seen to be pushed to 
one side by the fat-droplets, which tend to coalesce. Wh en the fat is 
removed the cells resume their normal outline and appearance. 

Etiology.-(a) Fatty infiltration may form part of a general obesity 
or it may follow excessive O\'er-eating or sedentary habits. (b) It often 
occurs in wasting disea.;;es, as carcinoma, syphilis, chronic malaria, and 
tubrrculo~is, and it often accompanies fatty degeneration. 

Symptoms.-'l'hc subjective symptoms of fatty infiltration may be 
entirely wanting, since the function of the li\·er is not impaired to any 
extent. Wh en they arc present progressive anemia and debility arc 
noted, and are accompanied by ncnous irritability and insomnia. Jn 
marked cases the cardiac rhythm is disturbed, causing a feeble und 
irrel:!;ula.r impulse. 

'J'he pliysical s~qns are usually wcl1 defined, and tLe area of hepa.tic 
dulness is uniformly increased, extending in some instances as low as 
the umbilicus. The enlargement, however, is not as great as in amyloid 
disease. 

Diagnosis.-Fatty infiltration of the liver, when we11 developc(l, 
is not apt to be mistaken for any other affection of this organ. The 
occurrence of general obesity, together with an entire absence of symp
toms of obstruction to the portal vessels or bile-ducts or of other evi
dences of fatty degeneration (particularly feeble heart-sounds), will 
help to distinguish it from this latter condition. The etiologic factors 
above mentioned will also aid in the differentiation. 
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Prognosis.-This is decidedly fayorable, a• tbe function of the liver 

in 1~~i~~:~a:~.~i~s11 ~~1~mdi'~~:! ifs ~ht ;~!ftl:~e(t<l~~.~~~~·ment and long 
duration, a mo<lification of the diet constitutes the first CN3Cntial of the 
treatment. That prescribed under the Treatment of .\.myloid Lh·cr i~ 
admirably suited to this affection. Saccharine an<l farin'accous articles 
of food (po1atoe.i;; 1 oatmeal, and sweetmeats) must be eschewed. Whcat
bread must be partaken of sparingly, and in it~ place gluten- and 
bran-bread or crusts of French rolls should be used. Fish, lean meats, 
fresh vegcrn,blcs, and fruits are also allowable. Alcoholic beverages 
must be interdicted. 

Gradu~1tcd daily exercise and 'furkish or Russi~n. ha.tbs, judiciously 
used, arc important factors in the treatment. ~lc<l1c11lally, the salts of 
the alkalies are highly recommended: sodium sulphate (in dram-4.0-
Uoses, taken on a.n empty stomach) and ammonium carbonate (gr. x\· 
to xxx-1.0 to 2.0-in twenty-four hour;;;). 

FATTY DEGENERATION OF THE LIVER. 

D efinition.-.\ co1wersion of the albu minates of the cells into fat; 
it is chara.ctcdzed ana.tomically by a de~tructioD of the lh•er-substan<:e, 
with atrophy of the organ, and clinically by biliary, gastro-intcstinal, 
cardiac, and renal symptoms. 

Pathology.-On examining a liver that is the seat of marked fatty 
degenerntion the organ is found smaller than normally, and the sub
stance is light yellow in color, soft, pliable, and easi ly torn . On section 
the relation between the interlobular connective tissue and the ac:ini is 
lost, the latter being replaced by fat-cells and oi l-drnplets. Scattered 
areas of pigmC'ntation may be observed throughout the organ. 

~Iicroscopically, the cells lose their shape an<l become globular; the 
nuclei tend to coalesce, and finally disappear, together with the cell-wall. 
gi,·ing rise to compound globule-cells, which do not tend to coalesce and 
are stained black by osmic acid. Crystals, grnnular dCbris, Lcne~·s 
spheres, cholesteri n, tyrosin, and phosphatic crystals a.re also found Ill 

this form of granular change. 
Etiology.-The following a.re a111ong the recogni~.e<l causes of 

the affection: (a) '£he excessive use of beer or alcoholic liquors. (b) It 
may be a. sequence of amyloid disease. and hence result from any of the 
causes.oft.he la.tter. (c) Diminution of the oxygen-supply to the tissue.~. 
oecurrmg m phosphorus-, chloroform-, or arsenic-poisoning an<l in certarn 
wasting diseases (carcinoma. phthisis, and chronic dysentery). (d) It 
~a.y occur as a complication in the grave anemias and in acute infectious 
diseases ; also as a part of the pathology of acute yellow atrophy of the 
liver. 

Symptoms.-! feel convincer! that partial or mild cases of fatty de
generation of the liver present no morbid symptoms of diagnostic import. 
Pain, jaundice, a.n<l ascitcs may occur separately or conj ointly, but ~orm 
the exception rather than the rule. The severe forms are characterized 
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by the symptoms seen in phosphorus-poisoning and acute yellow atrophy, 
to the discussion of which the reader is referred. 

Complica tion s .-Tbe disease may be complicated with fatty clrnnge 
in the kidnen. Under these circumstances the urine is diminished in 
amount, of iow specific gravity, and cont:.lins an abundance of albumin, 
fatty or oily casts, and crystals of cholestcrin, leucin , and tyrosin. ] n 
marked cases there is a. very feeble and irregular cardiac impulse, accom
panied by attacks of vertigo an<l syncope, the latter symptom indicating 
beginning degeneration of' the cardiac muscle. Edema of the lower ex
tremities and anasarmL may occur as complications of this condition. 

The physical signs elicited by palpation and percussion show i ncreas~ 
ing diminution in the size of the liver as the disease :i<lvances. 

D iagnosis.- The chief diagnostic points of fatty degeneration m:ty 
be summa.ted thus: (a) A history of alcoholism, of poisoning by drugs 
(arsenic, phosphorus, or chloroform), or of an acute infectious disease 
(acute yellow atrophy); (b) Grave general symptoms, as albuminuria, 
edema, ascites, cardiac failure, terminating often in acholia or cholemia; 
(c) Progressive diminution in the size of the organ. When these occur 
conjointly the <liagnosis is established beyond a doubt. 

Prognosis.-'l'hc prognosis is entirely dependent upon the cause. 
If due to an excessi,•e use of stimulants. the process, if recognized early, 
may be arrested ; if associated with acute yellow atrophy or other infec
tious diseai;:.c, the prognosis is absolutely hopeless. 

Treatme n t .-Thc indications for treatment may be divided into the 
dietetic, hygienic, and medicinal. The same precautions regarding diet 
should be obscn'cd as in fatty infiltration. An open-air existence, short 
of injurious exposure, aided by hot salt-water, Turkish, or Russian baths, 
under restriction, is sure to improve the general condition of the patient. 

'The medicinal treatment varies according to the cause of the disease. 
If due to grave anemia, iron (tinct. ferri chlorid. or syrnp. ferri . iodid.) 
may be gi rcn in ascending doses. Poisoning by drugs that produce fatty 
degeneration of the liver is to be combated by their respective antidotes. 
Gastro-intcstinal disturbances, if coexistent, demand appropriate treat
ment. For the latter Frerichs recommends highly the salts of the alka
lies (so<lium sulphate in dram-4.0- doses taken on an empty stomach 
and ammonium carbonate). Ascites and car<liac astbenia, when occurring 
as complications, must be met by suitab le measures. 

PERIBEPATITIS. 

ACUTE. PERIHEPATlTlS. 

(Pyn-pneumotltorax Subphrenirus.) 

D efin i tion.-An inflammation, either suppur:ttive or fibrinous, of 
the pcritonea.I covering of the liver and the corresponding portion of 
the diaph ragm. 

Pathology.-'J'he morbid changes may cons ist in a pu rely pla,tic 
inflammation, the serous layers being thickened, opaque, and covered 
·with a fibrinous exudate leading to adhesion. In the majority of cases, 
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however, the inAammatory product is chiefly purulent, and is rilJbonrd 
by fibrous bands so as to form circumscribed area~, filled with pu~, lying 
between the li\'C r and the diaphragm; this cou8titute3 the subpl1r1·1ti1• 
abs<·e~s. 'J1h e latter is found more common ly to the right than to the 
left of the suspensory ligament. It may contain much pus (1 11uart-l 
liter-or even more), which in most cases is mixed with air or µ-a:-1 de
rived from the gastro-intestinal canal. Rarely, biliruLin-crystals are 
found, betraying the presence of bile. If the latter be present in large 
amou nt, the pus assumes an ocher-yellow hue. 

Etiology.-The Jibrinous variety may resul t from the direct exten
sion of one or other of the acute forms of innammation of the lh·cr (aL
scess, hy<la.tid cyst), from a pleurisy spreading a.long tbe lymphatics in 
the dia.phrngm, or from tra.uma.tism-particularly ;1 blow. The 8lt}'J1Urtt
tive fonn (pyo~pnew11ot!tora.c rnbphrenfrw-,, ]_.cy<len) may be caused in 
the same manner as the former, but far oftener-in more than one-half 
of the instances-it follows perforation of a. gastric ulcer, and at times 
fo llows perforation by a duodenal or colonic ul~er. Appendiciti:-; and 
penetrating wounds a.re not infrequent ca.uses. l,crihepatitis is :t grare 
complicati ng event in carcinoma (of the stomach, esophagus, and intes
tine~). lobar pneumonia, and purulent plcuritis. 

Symptoms.-Those of the acute .fibrinous iiariety are scanty, and 
often arc either altogether missing or arc too vague to admit of correct 
interpretation. The coappearance, howevcr1 of sm•erc pain, incrca!-i:d 
on deep breathing, and tenderness over a circumscribed area either m 
the right hypochon<lrium or the epigast rium, after the a.ction of some 
known cause or the occurrence of one of the causa.l affections, is a symp
tom of great clinical import. A fri ctio n-sound may a.t times be heard 
below the seventh rib in the mammillary and the ninth rib in the ax il
lary line, or over the epigastrium, as in two cases in my own practice. 
It is of short duration, and is limited usually to the end of inspira
tion. It must be recollected that plastic pleurisy may be an associated 
con<liLion. 

In suppurative periltepatitis the symptoms are sometimes screened by 
those characterizing the special causative complaint, but in my experi
ence, in c:tses clue to perforation-the most common ea use-the onset is 
rapid and severe, :ind is marked by acute pain referred to a circum8cribed 
spot in the hepatic region 1 great tenderness, rapid, embarra~secl. and 
painful respiration (owing to implication of the diaphragm), by rnmiting 
(often bilious, though at times hemorrhagic) or nausea, and by faint 
jaundice in some cases. Shortly the general features of circum:-:cribed 
peritone:il abscess also a.ppear-rigors, irregular fever1 sweats, and pro
gress ive prostration and emaciation . 

Physical Signs.-Inspection discloses. bulging of the right hypo· 
chondrium and often of the epigastrium. The same regions are irmno
bilc, but this is best appreciated by palpation . The anterior edµ:e of 
the li ver is fe lt even as low as the umbilical )eye}. P ereu,S!$iOn reveals 
<L variab le in crease of hepa.tic dulness upward, someti mes touching the 
fourth rib. Th e upper level of the fluid is movable on cba.nging the po
sition of the patient, and this is particularly striking if air or gas is con
tained in the abscess; the presence of the la.tter also ca.uses a zone of 
tympa.nitic resonance above the dull area. while overlying the latter 
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there is the scmi-tympanitic area of the retracted lung. Auscultation 
re\·eal~ au absence of breath-sounds and of the vocal rcRonance O\'Cl' the 
dull and tvmpanitic areas. while the respiratory sounds over the dis
placed lung arc broncho-\•esicular. 

Diagnosis.-.\ cute suppurative perihepatitis often remains mnecog
nized during life. It may be confounded with empuema of the right side, 
but the two conditions ha,vc different modes of development. Peri hepatitis 
i:3 preceded and accompanied by abdominal symptoms; empycma. mani
fe~ts thoracic symptoms-e. !J· cough and plcuritic pain. At a. later 
stage the exnggerntcd respiratory mu rmur above the dull area, the 
slighter cardiac d isplrtcemcnt towanl the left, and the greater hepatic 
displacement do,u1ward in suppurati,·e pcrihepatitis a.id in the differen
tiation. 'l'hc introdu<.:tion of the trocar in the seventh or eighth intcr
cost:il space in the mid-axillary line may also b.e helpful, e!'pecially if 
the exudate hr found to contain bile-pigment. Pfuhl's .1t(qn-the more 
rea1ly escape of the fluid during inspiration on aspiration of absceS!'CS 
below the Uiaphragm-may not be without value. The poiuts narrated 
abo,·e ma,r likewise serve to separate pyo-pneumothorax from suppurati,·e 
perihepatitis (see also Pneumothorax, p. 565). 

Course and Prognosis.-In the milder or fibrinous rnrictv the 
outlook is favorable and the course is brief. On the other hanri. the 
suppurative type due to perforation, if not earl~' brought under proper 
surgical treatment, often terminates unfa,·orabl~· by gradua.I a.sthenia. 
Harely the pus is re~orbecl. or it may find an outlet through the lungs, 
abdominal wall~, or other aYcmte, followed by slow recovery. 

The trea tment is the same as for localized peritonit is. The first 
eridence of the pre~cnce of pus is the signal fo r appropriate surgical 
interference- evacuat ion and drai nage. 

CHRONIC P ERIHEPATITIS. 

(Z11eker911ssleber.) 

This affection is a chronic inflammation of the per ihepatic fibrous 
membrane, which becomes opaque and thickened. Contraction of this 
capsule ensues. with compression of the liver and atropby to eve11 one-half 
the !'ize of the normal organ (as in a case reported by Rumpf 1

), and par
tial or total occlusion of the vessel and bile-ducts. 11 erhaps these changes 
are mo!St marked in ca!Ses that follow acute snppurative perihepatitis. 
Genuine instances ~how no hyperplasia of the intl'rstitial connecti\·c tis
~ue; hence the condition is closely related pathologically to" Glissonian 
cirrhosis" (1•ide p. 8R61. 

The main causes of chronic pcrihepatitis are great and protracted 
local pressure, as from a corset, and certain occupations. It may rep
r~sent a portion of a more general chronic inflammation of the !'Wros;c. 
Finall_v, l am of the belief that syphi lis is the leading single cause. and 
have discovered no other factor present in two case:; tha.t yielded to 
autisyphilitic treatment. 

'l'he diagnosis is generally problematic. Of special clinica.l worth 
~re tLe etio logy, lHlin in the r ight hypocLon<l r iac reg ion-particula rly 
~n cases due to syphilis-abseuce of the signs of stasis of the gastro
mtestina.l tract, and the very protracted course. 

1 Deulich. Arch. f. !.:lin. Med., ~larch 13, 1895. 
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The trea tment is purely palliati,·c, apart from the effort to remore 
the special ca.use, whether this be syphilis, occupation, or other influ
ential factor. 

ABSCESS OF THE LIVER. 
(Ilq)(/fic Abscess; Suppuralit:e Hepatitis.) 

Definition. -A circumscribed collection of pus in the hepatic 
parenchyma.. 

Pathology.-If examined in situ, a liver that is the scat of ah
scess-fonnation is usually found to be symmetr ically enlarged, and on 
careful palpation one or more areas of fluctuation (either deep or ~uper
ficial, according to the location of the abscess) may be detected. lf 
single, its position is usually in the right lobe near the con,·cxity of the 
organ (70 per cent. of cases). 'l1he tissue surrounding the abscess-wall 
is u•mally deeply injected. the wall itself in acute caseR being poorl~· 
defined, but grayish in color, irregular and shreddy, and compm~cd of 
necrotic li,·er-cells, pus-corpuscles, an<l often ameba~. In chronic ca~es 
it becomes greatly thickened and often <:artilaginous in ::appearance. 

:Microscopically, the hepatic cells are iiltercd in shapl' an<l dcrnili of 
nuclei; they undergo rapid degeneration. A round-cellctl infiltration 
occurs about the blood-Yessels, their walls being filled with small emholi 
containing innumerable staphylococci and streptococci. .As the sup
purative process continues liquefaction-necrosis oc:curs, resulting in 
complete destruction of the hepatic parenchyma. 

The amount of flui<l contained in a liYer-absce~s may exceed 2 or 3 
quarts (2-3 liters), and its color var ies from grayish-white to a creamy, 
redd ish-brown. 'l1he collection in some instances r<'sembles health,Y pus. 
I have spoken of the methods of infection aud of some of the different 
varieties of hepatic abscess in the discussion of Dysentery (see p. !J6). 

Yarious odors are described, depending largely on the extent of bac
terial inrnsion and the degree of necrosis. In thi~ connection it may 
be said that in amebic dysentery, with abscess of the li'·er as a compJi. 
cation, the a.bsce~s is often single (iil\·oh-ing more often the right lobe). 
whereas other forms due to septic infection gi,·e rise to multiple 
abscesses. 

In the latter instances the surface of the organ presents man,r small 
yellow areas beneath the capsule, ,·arying from 5 to 15 mm. (H inche1:.) 
in diameter. C'sually, in such cases infection has taken place through the 
portal circula.tion 1 and on section the appearnnces of a suppurati,·c P.vle
phlebitis present thcmseh•es. If thrombi have formed in the portal 
tributaries, localized necrotic areas are the result, but more often the 
invasion. affects the whole portal system, the liver being riddled with 
abscesses. If the aliscess is secondary to obstruction by ga ll .stones ~r 
inspissated bi le, the ducts are greatly distended and the gall-bladder JS 

filled with pus mixed with bile. 
Etiology.-Idiopathic abscess of the li ver is rare even in tropical 

climates. The affection, even when excited bv mechanical causeF, as 
tra.umatism or obstruction by gall·stones, is illrnriably septic in cha-
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racter, and the infecting material reaches the interior through the 
hepatic vessels or the biliary passages. 

Septic emboli enter the liver by means of the vascular system through 
the hepatic artery or portal vein, the latter being the more common 
channel of transmission. Gastric ulcers, or the ulceration occurring in 
1lyscntcry, typhoid fever, typhilitis (?).or appendicitis, ma~· be followed by 
a purulent portal pylcphlcbitis, resulting in abscess-formation. In gen
eral pyemic processes or in bone-suppurations of long standing the germs 
enter the venous circulation, tra.verse the intralobular pulmonary plex
uses, and enter the liver through the hepatic artery. Suppurating 
wounds of the head are not uncommonly followed by abscess of the 
liver. Because of obstruction of the common <luct by gall-stones, either 
from pressure-necrosis or owing to the decomposition of accumulate<l 
bile. germs may enter the liver and cause abscess-formation through the 
medium of the bile-ducts. In such cases gastro-hepatic. disturbances 
usually make their appearance before the symptoms of ab;;ccss de\·elop. 
The most common method of infection, however, is through the portal 
vein. Among other causes may be mentioned foreign bodies tra\'elling 
up the ducts, as parasites, round-worms, liver-flukes; also. more rarely, 
suppuro-perforation bs mechanical irritants (needles. fish-bones, and the 
like), and suppuration occurring in the course of an hydatid cyst. 

Symptoms.-In a typical case of hepatic abscess the most promi
nent symptoms are-hectic temperature, pain, tenderness, and enlarge
ment of the organ, and often slight jaundice. although it must not be 
forgotten that any or all of these may be absent during the de,,eJopment 
of an abscess. 'l1he multiple abscesses occurring in pyemic conditions, 
which are frequently diagnosed when in view upon the postmortem table, 
form an instance of this. 

To facilitate the subject I shall consider the more important symp
toms seriatim: Pain is circumscribed to the hepatic region, and radi
ates to the right shoulder in conjunctiou with the other symptoms and 
physical signs; it is very characteristic. although not pathognomonic of 
hepatic abscess. In the earlier stages this symptom is not pronounced 
unless the abscess or abscesses lie superficially. It is usually of a dull , 
boring character, differing in severity with the patient's position; it is 
usually aggravated by pressure o,·er the costal margin an<l by lying on 
the left side. this tending to drag the liver by its own weight from its 
normal position. Luschka. explains the radiation of pain to the right 
shoulder by stating that filaments of the phrcnic nenres that distribute 
themselves in the suspensory ligament an<l Glisson 's capsule arc irri
tated. The phrenic arises from the third, fourth, and fifth cervical 
nerves, and, as the fourth supplies sensation to the right shoulder, the 
impression is thus transmitted through the central nervous s~·stcm. 

In a.cute cases acC'ompanied by rapid destruction of' the hepatic tis
sues the temperature usua1ly rises rapidly, reaching 103° or 104° F. 
(39.4°-!0° C.) in the course of from twenty-four to tliirty-•ix hours. I.ts 
course, however1 is irregular and intermittent, and it ma.y be hectic m 
character; just as often it resembles a tertian or qua.rtan intermittent or 
a remittent temperature. Rigors or decided chills frequently accomp:rny 
the rise of temperature, and during the decline profuse swcatings may 
take place, thus simulating to a certain extent the symptoms of malarial 
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fe,•er. In chronic abscess of the liver pyrcxia may be entirely absent. 
L~ss comm~nly the tem.11erature may. remain conti.nu.ously high, with 
slight rnornmg and evenmg exacerbations and rcm1:-s1ons. 'J1he pubte 
is usually rapid in proportion to the temperature. 

'l1he physical signs in a case of hepatic absccs~ are ahays pre::;enl to 
a greater or less degree, and are often pathognomonic. 

/n!jpection ma.y reveal nothing during the entire course of the di:s
ease, although in cases accompanied by intense congestion in "hich the 
abscess involves the anterior s~1rface of the right lobe, bulging of tltc 
ribs on that i;:;idc will OC?ur, with a marked promi nence in the hypo
chondriac region cxtendmg three or more finger-breadths below the 
costal margin. 

Pctlpation confi rms inspection and reveals trnderness on pressure 
below the costa.l ma.rgin in the mammary lin e. The liver, if projecting 
below the edge of the ribs, is usually enlarged uniformly, unless the 
absce.::;s involves the surface of the margin. As the upper right lobe is 
more often involve<l, especiall.v in a large single absCC!'S, the increase in 
s ize is in an upward <lirection, thus rendering palpation ncgatirn. In 
rare im•tances the abscess gives rise to fluctuation on palpation. and if 
the peritoneum be inflamed and adherent a friction fremitus may be 
detected. 

PNeussion.-The area of hepatic dulness may be increased uni
formly, but it is usually most marked upward and to the right, in some 
instances reaching at the anteriQr axillary line to the fifth rib, and pos
tcriQrJ~' to the level of the angle of the scapula. Th e increase of pcr
cu-.::-ion dulness upward and to the right may also differentiate abscess 
from other affections of the li~·cr, in which the enlargement mrnally 
extends in a downward clirect1on. 

Other Symptoms.-The skin is pale and shows slight icterus, the 
conju nctiv;:e being often bile-stained; intense jaundice, however. is 
rare. Progressive loss of flesh and strength, with gastro-intcstinal dis
turbance (fulncss in the epigastrium 1 flatulence, water-brash, nausea, 
and occasional vomiting). arc common symptoms at the onset. 'l'he 
bowels arc variable, and constipation usually alternates with diarrhea. 
the stools in some cases containing the ameba coli. Ascites may develop 
from pressure on the inferior vena cane, but these cases arc rare. The 
spleen ma.v undergo active hyperplasia in acute abscei:;s-formation. Pul
monary symptoms arc not uncommoul~· present: they arc due to eo~n
prc:o:sion of _ the ba:::.c of the lung by the abscc:::.s pressing upon the <lw
phragm. Jn fatal cases certain nenous symptoms (muttering delirium, 
cephalalgia, an1l subsultus tcndinum) make their appearance, and arc fol
lowed by stupor and coma. 

Complications and Sequelre.-'J'he abscess may perforate into 
the pleural cavity (pyothorax), bronchi, lungs, intestinal tract, stom~ch. 
pericardium, peritoneal cavity, or externally through the abJ.omwal 
wa11 , giving rise to various symptoms. lf rupture occur!'! into. t.he 
intestinal tra.ct. sudden diarrhea, with the discharge of large quantities 
of pus, takes place: there is then an amelioration of the pain. fever. 
and other symptoms. If the rupture ii;; into the lung, the physical signs 
will reYeal the sudden development of wea.k. tubulttr breathing: OYCI' the 
hasc1 with increased tactile fremitus and percus~ion-dulness, together 
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with the occurrence of profuse expectoration. In cases spoken of by 
Budd and Osler the sputum was of a reddish-brown color, resembling 
anchovy sauce, while Heese and Lafleur found the amcba coli in the 
bronchial discharge. Rupture in the abdominal cavitJ gives rise to the 
rapid development of a purulent peritonitis that is often fatal. Rarely, 
the ;tbscess is emptied into the pericardium, giving rise to fatal acute 
pcricarditis. Septic cmboli ha.,·e been known to lodge in the circle of 
\\'illis, producing fatal brain-abscess. 

Diagnosis.-'l'he clinical symptoms of hepatic abscess arc of diag
nostic importance only when taken in the aggregate, since the pain, 
fever, enlargement, and even hectic symptoms, occur singly in other 
conditions unaccompanied by suppuration. '.11he chief points in the 
establishment of the diagnosis of the affection may be summed up as 
follows: Hesi<lence in tropical countries, the previous existence of 
typhoid or dysenterie ulceration (or other gastro- intestinal inflamma
tion), enlargement of the liver. with pain and tenderness on pressure, 
and in some instances fluctuation on palpation . Lastly, aspiration ma~' 
succeed in rcYealing pus-corpuscles, hepatic cells, staphylococci and 
streptococci, the ameba, and bile-pigment, '\hich when found nre path
ognomonic: if the abscess be secondary to an echinococcus cyst, the 
pre,encc of booklets will be detected. 

Differential Diagnosis.-IIcpatic abscess may be misdiagnosed for 
cmp_ycma, malarial feyer, and hepatic calculi. 

Em11yema.-'J'be mode of onset and the physical signs peculiar to 
thi~ condition. if studied carefully, are entirely different from those of 
absce:o:Fl-. l n empyema there may be the history of a perforating wound 
of tbe chest, the rupture of a bronchiectatic or tuberculous cavity, or 
the pre-existence of a scro-fibrinous pleurisy; whereas hepatic abscess 
may be preceded by an attack of amebic cl~·seutcry or intestinaJ ulcern
tion. or it may fol low the impaction of biliary cidculi. In both there 
may be the occurrence of a hectic temperature, with chills aml sweating; 
but in empycma cough and dyspnea are prominent 1 ancl, if the pleural 
cavity ('Ommunic:ates with a bronchus, profuse muco-purulent expectora
tion co11taini11g pus-cells, staphylococci. streptococci, and in many cases 
c\a:;;tic tis.::ue nnd tubercle bacilli. Rarely. an abscess of the liver pene
trates tlic diaphragm. and. entering the bronchi, is expectorated. 'l'lie 
recognition of hepatic abscess under these circumstances is to be based 
mainly upon clear e,·idence of the affection prior to the occurrence of 
perforation and copious purulent expectoration. The detection of the 
amcclm coli in the sputum alone would set thC' diagnosis at rest. The 
contents of hepatic abscess obtained h:· aspirntion consist of the micro
orµ;ani:-;m~ of Fl.uppuration, and in nddition broken-down liver-cells, bilc
pig:ment, and in some cases the amceba coli. Inspection in emp~'ema 
rc\'cals bulging of the intercostal Fl.paccFl- on that side.1 while percussion 
l!i''es absolute fla.tne!':~ over the base of the chest, rising postC'riorly and 
than1:dng with the clianµ;e from a dorsal to a sitting position. Above 
the arei~ of flatness we find either a normal pulmonary note or hypcr
rc:;onance. In abscess of the li\·er the lung is very slightly displaced 
upward, being often bound to the diaphragm by adhesionR, nnd the line 
of: pC'rcussion-dulness in the right hypochondriac region docs not change 
with the dccubitus of tbc patient. 
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IIEPATIC.\nscEss. 

m:i~~f ~fc:;:~ti~~~t~~ 11;e~~d8:1~::?~ ~~~;t 
cal countr ies. 

Jl cctic character of the temperature
hiµ:h e\·ery evcnin!-1: and low every 
morning i irregular chills, follo"'ed by 
fevers and sweatings. 

Blood shows simple anemia. and leuko
cytosis, and in marked cases disinte· 
gration of red blood-cells, but au ab
sence of micro-organisms. 

Abscess-contents consist of the staphylo
cocci, streptococci, pus-cells, and, in 
11ome instances, amcbm. 

)L\l.\RIA. 

Uibtory of prt!vious attacks. He8idcnce 
i~w~:~d~.' damp climates among the 

Regularly recurrent.rise of the tempera
ture (intermittent or remittent, quotid-

~~°J t~~:t::~~· o~~~l;~~:~ di:r~~r:~~,~~m: 
followed by profube i;weating; chills 
more often in mor11inµ:. 

The sp leen is enlarged; also there is a 
yellow-brown co loration of the skin, 

~~~di1~~ ~~:es~U~:c~c~u~~~~c~1 0~0:~: 
cltexict. 

'l'hepresenceofthehemntoiottofLa\'cran 
and free pigment in the blood. 

Absent. 

Impacted Oaleuli. -In this condition attacks of hepatic colic are often 
first noticed, followed by jaundice, and. if impaction be not absolute, by 
the occurrence of stones in the feces. In abscess the pain is not parox
ysmal, but dull and boring in chara.cter, increasing in severity as the 
disease progresses. In chronic impaction occasional a.ttacks of fever 
(not hectic in character), jaundice, dull pain over the hepatic area. dis
tention of the gall-bladder (which in some instances can be palpated), 
and cla..v-colored feces, constitute the principal symptonu1. ln abscess 
of the liver jaundice is comparatively rare, the temperature is often 
hectic in character, and, unless the abscess rupture into the gastro-in
testinal trnct, the stools contain nothing abnormal. In some instances 
biliary :tbscesscs mriy follow impacted calculi, or perforation may occur 
into the peritoneal cavity, with rapid development of peritonitis, which 
may prove fatal. 

Among other conditions that are liable to be mistaken for hepatic ab
scess ma.y be mentioned carcinoma. h_vpcrtrophic cirrhosis, and hy<lati<l 
cyst, the differential diagnosis of which will be spoken of under these 
diseases. 

Prognosis.-The prognosis of hepatic abscess is very unfavorable, 
the disease generally progressing to a rapidly fatal termination. Prompt 
evacu:ition of the abscess when its location can be detected may be suc
cessfully performed. 'L1he mortality ranges from 50 to 60 per cent. In 
rare cases the walls of the abscess become calcified and the disease re
mains latent. '!'he single large abscess that most often follow~ dysentery 
offers the best opportunity for surgical measures. 

Treatment.-Barring operation, the treatment of abscess of the 
liver is purely symptomatic, being in many instances identical witl.i that 
of septico-pyemia.. The temperature often responds to repented spong
ings with cool w.tcr (65° F.-18.3° C.). For the pain mustard-po~l
tices, the turpentine stupe, or hot fomentations over the hepatic area, m 
conjunction with full internal doses of opium, prove beneficial. Full 
an<l free stimu lation a.nd the free exhibition of 11uinin as soon as the 
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condition is detected both upport the system and control, in a measure. 
the pyemic process. If the abscess be single and localized, prom1Jt 
cracuation should be resorted to. 

ACUTE YELLOW ATROPHY. 

(.lfaliynant Jaundice; lcterus Gravis.) 

Definition .-An acute and probably infectious disease, chnmctcr· 
ize<l by a rapid dcstrnction of the parenchyma of the liver and by a 
1liminutiou in the size of the organ; also by jaundice, hemorrhage, and 
gnwc cerebral phenomena. 
Pathology.-~Iacroscopically, in a case of acute yellow atrophy the 

liver is seen to be much reduced in size, weighing but 15 or 20 ounces 
(480.0-640.0), instead of its normal weight (50 oz.-1.6 kgms.). 'l'he 
capsule is shrivelled and the "hole organ is of a pulpy consistence, and 
changed in appearance from a mahogany-brown to a. light-yellow color, 
due to rapid fatty degeneration. On section the cut surface often pre
sents areas of red and yellow discoloratjon. the so-called "red atrophy" 
and" yellow atrophy," the former being a later stage of the latter. The 
red appearance is due to an excess of blood in the capillaries, with free 
pigment that bas.been liberated by destruction of th? red blood-cells. 
)licroscopic examination re\·eals a widespread destruct ion of the hepatic 
cells. The nuclei ha\·e disappeared. and the cell-wall coutains n num
ber of fat-globu les of rnrious sizes containing free pigment. In ad
vanced cases, accompanied hy tota l disintegrat ion of the cells, fot-tlrop
lets, granular dCbris, cholesterin-plates, leucin spheres, tyros in needles 
(fir t discovered by Frerichs, both in the cells and in the bloocl-vcsscls), 
and crystals of bilirubin may be found. The common duct is patulous 
and the gall-bladder is usually empty. 

In well-marked cases both the lleart and kidne;t;s show evidences of 
fatty clegener:ttion, the kidneys often showing eccliymotic areas. 'fhe 
spleen is great ly enlarged from active congestion, giving rise to the so
called "acute ~picnic tumor." The splenic substance is soft and easily 
torn, and on section the organ often drips blood. 'The skin and mucous 
me111branes may be the seat of numerous ecchymoses, and dropsy of the 
pericardia} and other serous cavities is frequently noted. 'l'he blood is 
dark and fluid, and under the microscope is seen to contain disintegrated 
red corpu~cles, with crystals of leucin and tyrosin. 

Etiology.- 'l'he causes of acute yellow atrophy are both primary 
ancl secondary. Primary or idiopathic acute yellow a.trophy is a rare an<l 
an invariably fatal condition. Among the secondary pred isposing causes 
rna.v be mentioned age (fifteen to thirty-five years), female sex, pregnancy, 
S.\'pbilis, and certai n acute fever::1 (puerperal fe\'er, typhoid, septicemia, 
malaria). Acute phosphorus-poisoning is almost invariably followed by 
:~cute yellow atrophy. The disease rarely accompanies cirrhosis of the 
l1v~r, and may fo llow a debauch. In some instances an endemic form is 
~ssum~<l, but the_ exciting ca~se is thus far unknown. Although certa in 
mvest1g;~~ors claim to have discovered micrococci in the hcpa.tic vessels, 



882 DISEASES OF TIIE DlGESTil'E Sl'S7'E.ll. 

they hn ve not yet been able to prove them to be the pathogenic germs 
of the d1seao;;e. 

Sympt~ms.-Thc clinical history in a case of acute yellow atrophy 
varies con~1dcrab ly in the early stages of the disease, the graver symp. 
toms of the later stage alone being pathognomonic. The attack is usually 
ushered in by headache, malaise, anorexia, nausea and vomiting, moderate 
fever, and after a variable length of time (usua11y a few days) jaundic(' 
appears. Physical exam ination at this time shows the area of hepatic 
dulncss to be normal or on ly slightly increased. After a. period varying 
from a f PW days to two or three weeks grave nervous and cerebral symp· 
toms present themselves, as restlessness and violent headache, followed 
by delirium, which often becomes maniacal. Convulsions then appear, 
and are succeeded by stupor and coma, the latter occurring usually within 
forty-eight hours from the onset of the period of cerebra l excitement. 
Often coarse tremors arc noticed in the voluntary muscles, and wilh the 
onset of the second stage the jaundice usually deepens. 

The temperature often remains normal until just before death, when 
it may rise one or two degrees. 'l'he pulse is much diminii:;hed both in 
volume and tension, and is rapid in proportion to the temperature. The 
tongue at the onset is covered with a light coating, most marked on the 
dorsum an<l around the tip and edges. Later, it changes to a thick yel
low color and becomes dry and fissured, like th1lt of typhoirl fever. 
Vomiting appears usually during the premonitory stage and often be
comes intense; the vomit consists at first simply of the gastric content~. 
which later in the disease become mixed with blood (hematemesis). Hem
orrhages also frequently occur into the skin (ecchymoses) and from the 
mucous membranes, g i\•i np: rise to epistaxis, hematuria , mclena, hemop
tysis1 a.nd menorrhagia.. '.l'hese are supposed to be the rC'sult of a. diapc
desis of corpuscles due to the altered bloo<l-prcssurc and to a diminished 
power of rcsist;rnce in the muscular coats of the arrcrioles caused by 
degeneration. 

'l'he urine in acute yellow atrophy is often scanty in amount, high col
ored, and shows an increase in specific gravity (1028-1032). The urea 
is greatly 1liminishcd, but bile-pigments and albumin, tube-casts, lcucin, 
an<l tyrosin arc found both on chemical and microscopic examination. 
1rhe latter can be easi ly demonstrated by allowing a <lrop of the urine to 
evaporate on a CO\'('r-glass and examining under the microscope. Rtriim
pell rc~arcls the diminution in the quantity of urea, with the appearance 
of Jcucin an cl tyrosin, as a significant fact in \•icw of the theory supported 
by :i\leissncr and von SchrOder. who claim that urea is manufactured by 
the liver. Among other products found in the uriue worthy of mention 
are creatinin and sarcolactic acid, which, however, have no clinical 
importan1.:e. 

The patient is usually constipated, and the stools are clay-colored in 
appearance, being devoid of bile-pigment. When hemorrhage from the 
bowels occurs the dejecta are dark-colored, owing to tbc presence of al
tered blood. 

'l,he physical signs reveal tenderness over the hepatic region, often 
amounting to actm1l pain, though this is ra.rely severe or lanciaatin~. 
During the second stage, in extreme cases, the e<lgcs of the organ cannot 
be palpated under the costal margin. Percussion, moreover, shows a 
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great diminution in the size of the liver, the area of t.lulncss in a case 
recorde<l by H arley extending O\'Cr but 1 inch (2.5 cm.) in the mammary 
line and It inche> (3.1 cm .), measured perpendicularly, in the mid-axil
larv line. 

"'The left lobe is often the first to show physical signs of atrophy, per
cussion giving tympany instead of flatness in the upper epigastric region. 
As the atrophy continues the tympany extends below the seventh rib from 
abo,·e and ad,·ances upward from the costal margin 1 lca.ving but a small 
circumscribed area of hepatic du lness. ~'he atrophy is usua lly progress
ive until death occurs, although favorab le cases have been rccorde1l in 
which the liver increa~c<l i.n size perceptib l ~r duri ng recovery ( Il arlcy, 
p. 260). When occurnng 111 pregnant females the affection is likely to 
be complica.tc<l by abortion or miscaniag;e. 

Dia gnos is .-The symptoms of acute yellow atrophy of the liver, 
and especially those occurring during the second staµ-c of the disease, arc 
usually so characteristic as to leaH· little doubt concerning the diagnosis . 
The occurrence of gradually increasing jaundice. ~rnYe delirium, hem
orrhages into the skin and mucous membranes. nnd tbe presence of' an 
immense amount of bile, with leucin and tnosin, in the urine. all com-
bine to form a t~·pical clinical picture. · 

In 11ypertropliic ciNlwffi.rs the onset is more gra<lual. There is gener
ally a preYious history of nlcoholism, and the condition is often accom
panied by jaundice, vomiting, hemorrhages (from passirn congc8tion), 
~rnd delirium. Examination of the urine. however. fail~ to rc\'eal 1eucin 
and tyrosin, fc\Cr is rarely pre:::ent, and the physical signs often show 
an enormous increase in the area. of hepatic dulness. 

rrhc differential diagnosis between this disease and phosphorus
poisoning iR given under the latter condition (i1icle i1~fra). 

The prognosis is almost invariably fatal, since eYery case of true 
yellow atrophy is associated with a clestrnction of liver-cel ls that is 
accompanied b.v acute toxemia. 

Tre atment. -As yet no specific treatment ha8 Leen discovered, nil 
remedies m;;cd being Uirectccl to the relief of symptomatic indications. 
~'he gastro-intestinal system ~houl<l be relieved at the on~et by divided 
doses of calome1. For the rnmiting cracked ice. with 1-minim (0.066) 
do.;es of the wine of ipecac repeated c\·ery half hour or divided doses 
of opium, may he ~iven. i!Iarketl nervous phenomena with delirium 
1 haxe seen controlled by cool baths and the ice-cap, together with cam
phor. chloral, or other antispasmodics used internally. Free ~timulation 
~~ould be begun early and persisted in throughout the course of the 
disease. 

THE LIVER IN PHOSPHORUS-POISONING. 

Fo1.1owrnr. the ingestion of a dose of pho~phorus varying from gr. t 
to gr. 1 (0.008-0.0648) symptoms of poisoning manifest tlicmsclvcs 
{'l'aylor, Wormley) as follows: 

After a, period of t ime varying from three to twelve hours a sense of 
wretchedness, nausea, abdominal pain (not intense), and often vomiting, 
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occur. 'J~hc vomit consists of the gastric contents, with bile, an<l durina 
the first few hours it may contain phosphorus, "hich gives it a Jumiuou~ 
appearance in the dark. 

After the second or third day the vomiting usuall:• cease·s with the 
appearance of jaundice, which may become inteuse as the process con
tinues. Later in the course of the case cmesis recommences, the 
vomita consisting of altered blood, giving rise to the so-called "black 
vomit." At this stage nervous symptoms usually manifest themsehe:; 
(headache, insomnia, vertigo, and delirium, with convulsions and coma 
in fatal cases), death closing the scene usually in from thirty-six to forty
eigbt hours. 

'J1he bowels are constipated, although attacks of diarrhea may super
vene, the evacuations being in some instances phosphorescent. 

Fever is irregular and usually is not marked, the temperature swing
ing from 99° to 101° F. (37.2°-38.3° C.). In fatal cases the temper
ature ma.y become subnormal just before death. 

Tl1e urine is scanty, of high specific gravity, and contains bile, bile
acids, albumin, sarcolactic acid, and in rare cases lcucin and tyro~in 
(\\'ooJ). Hcnal epithelium and free fat-globules have also been found. 
When occurring in pregnant women abortion or miscarriage invariably 
follows. 

Physical examination reveals a liYer uniformly enlarged an<l tender 
on pressure. In protracted cases atrophy of the organ may rarely 
occur. 

Pathology.-On opening the abdominal cavity in a case of phos
phorus-poi::ioning the liver is seen to extend below the costal margin, its 
surface being lighter in color than normal and mottled in appearu.nce, 
and its substance softer in consistence a.nd friable. 

'l1110 cut section presents marked evidences of fa.tty degeneration. the 
acini being lighter in color than the interlobular tissue. J>ortions of 
the hepatic parenchyma are deeply bile-stained, and on scn:ipinµ: the 
cut surface bile- and fa.t-globu les will be found on tbe edge of the knife. 
'l'he gall-bladder may be either ful l or empty. ~Iieroscopically, disin
tegrated liver-cells, fat-globules, granular clCbris, biliary colorin~-matter, 
leucin·spheres, cholcstcrin-plates, and tyrosin-needles are noted. 

The gastric mucosa is found thickened, opaque, and yellow-white in 
appearance, due, as pointed out by Virchow, to a universal gastro-adeni
tis, and not to the local action of the poison. Ulceratire or erosi,·e 
gastritis is very rare in phosphorus-poisoning. 

The kidneys _may show beginning atrophy, the epithelium in the 
cortices un<lergomg granular and fatty degeneration, with final destruc
tion of the cells. 

'l'he blood is dark, fluid, an<l not easily coagula.blc. Concato found 
that <luring life the white corpuscles ure increased in number, and that 
the red are changed in shape and smaller tha.n normal (Wood). Pete
chi::e and ccchymose• frequently appear in all parts of the body, anJ 
occur oftenest in the mcdiastinum and serous membranes. 

Bollinger records a fatal case in which a hemorrhagic effusion was 
discovered between the membranes an<l the spinal cor<l. 

Diagnosis.-The diagnosis of a.cute phosphorus-poisoning is al~·a.~s 
extremely clifllcult and often impossible. The disease wilh which it is 
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most apt to become confounded is acute yellow atropliy of the liver. 
The differential points may be sum mated as follows: 

A.ci:TE PuosP110Rl'S-P01so.s1.so. 

There is a history or accidental ingestion 
of poi.son (friction-nHltch heads, rat-

•rireoi~~1:~t is sudden: violent nausea, 

;,~;1if;~f;. n~f'ltr.~1l1i1c~v~P~~~r:c~~nth~ 
second or third day. 

Ner\'ous symptoms appear late in the 
di:sease-always preceded b.Y jaunrlice. 

1'he \'Omit and stools arc phosphorescent. 
Bh1ck vomit precedes death. 

Tc:ri~o~~~~r:~~~-~~ 00/j~l:1~'J\t~~n:0~et~~~~k 
\'Olli it. 

Sa~~~~~t;~l;tduc\~1 ~~1~c:.~~-o~~0~he urine, 

Acrn; Yt1.1.ow ATROPHY. 

There is often an endemic hi~tory. 

A 1~;1°~:c~0:~~~~;~~~i~~:·; ~i1~~~~~f~;~:, ~'·t~~ 
gmuing symptom. 

Ner\'ous symptoms mn.y appe>ar early, 
oftcnbcforethcoccurrcnccofjaundi ce. 

Bl•\Ck \'Omit occurs early and persists 
throu~hout. 

Pr~~~~~;~~. march of symptoms with no 

Leucin and tyrosin arc common in the 
urine. 

Prognosis a nd Duration.-The prognosis in phosphorus·poison· 
ing is ba<l, as small a dose as gr. i (0.008) of white phosphorus haYing 
cau$ed death (Wormle~·). 'She <1u ration is usually from one to six <lays. 
although the symptoms have been known to persist for tweh·e days be· 
fore death. In violent cases the end may come within twenty.four hours. 

Treatment.-The initial plan of treatment is by causing emesis to 
free the system of the poison that still r emains undigested . For this 
purpose copper su lphate (gr. x-0.648) in divided doses (gr. ij or iij-
0.1:29 or 0.19-:l-C'\'rry five minutes) should be !!iven until free vomitin!! 
occurs. As copper sulph3te is a chemical antidote, f~rming with phos· 
phorus black copper phosphid, it should be contin ued 111 less frcqucntl.v 
repeated doses (gr. ij-0.129-every half hour) and guarded by morph111 
to prevent vom iting. If emetics by the mouth fail to affo rd relief, apo
morphin muriate (gr. t-0.0120), h_ypodermically, may be l'esorte<l to . 
The free erncuation of the stomach should be followed by ti.Jc adminis
tration of the French oil of turpentine. Wood recommends that 1 p3rt 
be gi\•cn to C\·ery lOOth part of the poison inge!o;tecl. Ordinary turpen
tine is use)e!'s, but combined with mucilage of acacia 2 fluidmms (8.0) 
of French oil of turpentine may be given every fifteen minutes until 1 
ounce (32.0) has been taken. 

Alkalies (magnesia) have been gin•n. but arc practically valueless. 
Free purgation should be effected if possible by Hocbell e salts or mag
nesium citrate. Demulcent oils are never allowable, as they dissoh·e 
the phosphorus and hold it in solution. After absorption of the poison 
and degenerati1m of the tissues have taken place all known remedies 
are futile. 

CIRRHOSIS OF THE LIVER. 
(Sclerosis of tl1e Liver; N1tlme9 Liver; Gi1Hlri11ker's Liver; Interstitial Ilep(tlifis.) 

Definition.-A chronic disease of the liver, characterized by an 
exce~s of connccti,·e tissue 1 with atrophy of the li vcr-ccl1s. It presents 
mrious biliary, gastro-intcstinal, circula.tory, and cerebra.I symptoms. 
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P ath ology.-There are two leading forms, pathologically : (11) the 
atrophic and (b) the hypcrtroph1c. In the atrophic form the capsule is 
thickened, though the organ is greatly reduced in ~ize anrl altcre<l in 
shape. Foxwell's recent studies. ho,rcYcr, ::;how that, as a matter of 
fact, the alcoholic (induratirn) liver is more fl'C11ucntl_y enlarged than 
decreased in size. This accords with my experience nbo. Strand::; of 
gra.yi1'b-whitc interstitial tissue may be seen surroun(ling ycllowi!'b areas 
of hepatic strncture that are clernted above the surface and look not un
like hoL-nails; hence the term t. hob-nailed liver." The substance is 
much finner than normally, resists the cutting knife, and a cut-section 
pre[.:.cnts a. granular appearance. 

:\[icroscopically, the connective tissue is most abundant about the 
acini; the li"cr-cclls surrounding the hepatic veins arc n.troph iccl from 
pressure and undergo fatty degcnerntion. Ricveki.ng in a m~crosc:opie 
examination of :20 well-marked cases of atrophic cm·hosis, ch1eily alc:o
holic1 found that the proliferated connectiYe ti8suc infiltrated thP lin~r
suhstancc in an irregular manner. In some parts the ncwly-de,·elope<l 
connectiYc tis~ue was intu-adnous, and in others intra-w:inous ,· only 
when the connecti,·e tissue encircled separate cells or 'tmall groups of 
cells did atrophy occur. He therefore regards the proliferation of con
necti,,e ti~:3UC as a primary change, and the atroph,v as secondary. Un 
the other hand, Weigert and his disciples contend that atrophy is often 
the primary change, and connectirn-tissue production the seconclary
filling the gap, so to speak . ~l.1he bi liary canaliculi are apparently in
creased in number, consisting for the most part of rows of liver-cells that 
arc caught in the newly-formed conncctiYe tissue. As the cirrhotic pro
cess continues the minute portal veins arc pressed upon, causing obstruc
tion to the portal circula.tion1 with the development of' ascites. This 
form of cirrhosis was first described by Lacnncc. 

lI!Jpertrophif'.-On examin ing the Ii ver in .~itu, duri ng bypcrtrophic 
cirrhosis the organ is found enlarged (i:::omctimes enormously), the lower 
bonlcr project ing several fingers' brea<lths below the ribs . 'fhc 1~argin 
of the organ is well defined, the substance firmer than normal, and 1t cuts 
with difficulty. Tho organ is lighter in color than in health, and pre· 
scnts a yc11ow or mottled-green appearance. On trca1in~ a section 
with compound iodin solutio~ (Lugol's) the color change~ t~ that of. a 
deep mahogany-rct.1. The acrni are darker in hue than the mter::;titrnl 
tissue. 

)Iicroscopicall.v, the peripheral portions of the acini are first seen t0 
be tho sea.t of a round-cell infiltration, with the formation of cmbryonal 
tis~ue; Jater, the interlobular connective tii::::3ue undergoes hypcrplasia1 
causing obstl'llction of the biliary ducts with retention of bile an<l sub
ser1uent atrophy of the liver-cells. 

'l\ro other varieties may here be mentioned: . 
(1) '!'hat characterized by marked fatly degeneration of tbe hepatic 

parcnchyma and resembl ing fatty liver, except in the excc::.8ive ~mou.nt 
of newly-formed connective tissue. The org:10 either mainta1~s 1~s 
normal size or is enlarged; its consistence is increased and section is 
difficu lt. It presents both macro- and microscopically the appearance 
seen in fa.tty infiltration. 

(2) Cap.<iitlar or Glissonian cil'rhosis. or periliepatitis, in which the 
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organ is s.un:oundcd ~y a. clcnse. white fibrin~us .membrane :vilich co~
tra.cts, rcducrng the size of the lirer and altermg its sha.pc (vicle Ubromc 
Perihepatitis, p. 875). 

Associated with this form of the disease sclerotic kidneys, arterio
sclerosis, chronic gastritis, and fa.tty degeneration of the heart arc often 
found at autopsy . 

.Etiology.-,\mong the more important factors in the causation of 
all forms of cirrhos.is arc: Jliale Sex and )fiddle Life.~'l'bc disease is 
most common ju men about the age of forty, althou

0

gh cases ha.vc been 
known to occur in children. D'Espine rccor<ls a, case of hypcrtrophic 
cirrhosis in a ch ild of six and a half years; Jacoby, a case in a. child 
of four years; Gilbert und Fournier report 7 cases: of biliar,Y cirrhosis 
in chi1<lren, the majority of which, in at.ldition to the usual symptoms, 
showed enlargement of the spleen. In chi ldren the affection is usually 
either of syphi litic origin or follows the infectious fevers, nottLbly scnrlet 
fever (1•ide also Syphi lis, p. 334). 

Alcoltolism is said to be responsible for at least 50 per cent. of all 
cases, n.nd Freyhan found this causal factor operative in nearly all of 
his cases. Clinical history tends to pro\'C that the stronger the alco
holic be\·erage and the 1nrger the quantity consumed the more quickly 
cirrho::;is occurs. Spicy .foods are1 according to some. classed as predis
posing agents. Tiraboschi records a case that had long been in1luccd 
by the use of spicy foods and by over-eating. In many cases ptomains, 
the products of mal-nssimilation through faulty digestion, are suppo~cd 
to be the exciting cause. 

Certain elt1'onfr diseases (syphilis, rickets, diabetes, gout. malaria, 
carcinoma, tuberculosis) that fa\'or the formation of conncctirc ti~i:;u<' are 
apt to be romplicated by c irrh osis. Ilanot and Hoix state that these 
cases are preceded by protracted gastro-intest inal dcrnngcmcnt, antl that 
the sc1erotic process extends to the aciui, but <loes not affect the biliary 
passages. 

Passive congestion, secondary to chronic cardiac 1csionp; or to obstruc
tive lung-disease, not infrequently gi\'eS rise to bepatic cirrhosis. Herc 
venous stasis produces a chronic inflammation with the formation of con
nective tissue. 

Primary i1~ffommrrtion or rlu·onic obstruction of the bile-dud;i is not 
infrequently followed by cirrhosis of the ]i,·er. 

Symptoms.-Atrophic Cirrhosis.-The symptoms of this variety of 
cirrho~is may present nothing characteristic as Ion~ as the sclerotic J_Jro
ce~s does not interfere with the bi le-passages or tl1e porta,I circ~ilat1on. 
Among the prodromal symptoms, a gradual loss of flesh. anorex ia., con
stipation, a. coated tongue, slight jaundice, dyspepsia, an<l occasionally 
hematemcsis, are to be mentioned. 

As the obstruction becomes more marked, the mucous membrane of 
the gastro-intestinal tract becomes more and more !'\\Olien and con 
$ested, and ~ives rise to au~menting nausea and Yomiti11g (most 1~1arked 
~n the mormng), and hemorrhages from the stomach (hcmatemcs1s) and 
mtestines (melcna), wl1ich may be frequent and profuse, but :ire rarely 
fatal. Severe hemorrhttgcs may also occur from en larged, varicose 
esophageal vci ns. 

Owing to. the establishment of a compensatory circula.tion the super-
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ficial. ~p i gastric a.nd internal mammary veins enlarge, forming about the 
umbil1cus the so-called'" caput medusa." 
. llcmorrl~oids .also are not _uncom~non, and are d.ue to passh·e congci:;

t1on of the mfcnor hcmorrho1dal vems. As the disease progresses the 
general emaciation becomes more marked. The face assumes a pinched 
expression, the tip of the nose having a purple tint from distended 
veins; the eyes are sunken, the cheeks hollow, and the skin presents a 
sallow tint. Failure of the compensatory circulation gives rise to edema 
and ascites, and the latter causes in many instances hydroperitoneum, 
leading to enormous distention of the ab<lomen. Later in the <liseasc 
toxemie symptoms may develop, due to some poisonous product in the 
blood, the exact nature of which is unknown; tbese a.re violent head
ache, followed by wild, noisy delirium, convulsions, stupor, and coma. 
They not uncommonly occur without jaundice, and ha,·e been mistaken 
for uremia. 

PevN is usually absent throughout the course of the disease, but may 
rarely be present, and reach 100°-102° F. (37.7°-38.8° C.). 

Examination of the urine shows it to be of increased specific gr:wity, 
loaded with urates. and containing bile. In a small proportion of cases 
it is slightly albuminous, and contains casts, though out of 28 urinal
yses in cases of cirrhosis Henry disco,·ere<l the presence of albumin in 
but one. 1.'he amount of urea is constantl.v diminished. owing to the 
disturbance of the urea-forming function of the liver. An exce~s of 
indoxyl sulphate in the urine is a frequent occurrence. 

The pl1ysical examination in a typical case of atrophic cirrLosis re
veals a distention of the ubdomen; there may be also an extreme cnlar~e
ment of the superficial veins over the surface of the body, and an 
ictcroi<l tint of the skin 

Palpation of' the liver and spleen may be grca.tly intcrfcreil with by 
the large amount of peritoneal fluid present. On withdrawal of the 
latter, however, the spleen is found greatly enlarged and extenfling in 
some instances to the ep_ig<LStric region. . 

'l1he liver may show slight enlargement in the beginning: of the ~li~
easc, but it soon a.trophies, and in enrnciated subjects "ith lax abdomrnal 
walls its finely granular or nodular edge can be felt above the margin 
of the ribs. 

Pacussion shows its vertical diameter, which normallv extends from 
the sixth inters pace to the costal rnargin 1 and averages "about 4 inches 
(10 cm.), diminished, especially toward the median line. Posterior <lul
ness begins lower than normally. 

Hypertrophic Cirrhosis.-In this variety of the disease there is UtiU

ally a distinct history of alcoholism . '.l'he liver often shows moderate 
enlargement bc•fore subjective symptoms are noticed, and the latter may 
be practically absent until late in the course of the disease; they then 
resemble in a marked degree those of acute yellow atrophy, with a rap
idly fatal termina.tion. Nausea, vomit ing. epigastric distress, and ten
<lerncss over the hepatic area are often the first symptoms observ~d. 
Jttundice is more common than in the atrophic form, often appear1_ng 
early and persisting throughout the course of the disease; it may be 111-

tense. '.11 he~c symptoms may persist for months or even years : as the 
obstruction increases, however. the portal circulation becomes engorged, 
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and gives rise to hemorrhoids, and in some cases to hematemesis, epis
taxis, and melena due to passive congestion. 

Splenic enlargement occurs in this variety of cirrhosis, but ascites is 
rare. '!'he urine in the hypertrophic form may show an increase in the 
amount of unttes, an<l albumin and tube-casts may be present if the kid
neys are im·olved. ri'he presence of leucin and tyrosin is not constant. 

·Late in the disease the increase in the size of 'the Ii Yer becomes more 
apparent, because of the general emaciation of the subject. Jaundice 
deepens, the venous stasis becomes more marked over the su rface of the 
body, and sometimes pctechfre develop in the skin. Delirium. conrnl
sions, stupor, and coma are not uncommon symptoms of the later stages 
of the disease. The temperature ranges usua lly from 102° to 104° F. 
(38.8°-·<0° C.), although fever may sometimes be absent throughout the 
course of the case. 

Physical e.ramination shows a moderate :md, in some cases. a uniform 
enlargement of the organ ; the lower border is felt distinctly outlinC'cl 
below the costal margin. its edge being rounded and in some instances 
finely granular. rl1he substance is firmer than norma1ly1 the increase in 
density bting due to the newly-formed connecti\'C tissue. On making 
deep pressure tenderness m:ly be elicited. 

Percussion shows an increased area of hepatic dulncss, most marked 
anteriorly toward the median line and extending below the costal mar
gin. The/atty or Glissonian eird1osis1 when wc1l marked. presents the 
same symptoms as the atrophic variety. Among the more common com
plications arc chronic interstitial nephritis, cardiac hypertrophy, hemor
rhages from the mucous membranes, chronic pachymeningitis, and tu
berculous peritonitis, the lritter being not infrequently associated with 
cirrhosis. 

Diagn~sis .-At the very onset the diagnosis i~ i:cnd<'red obscure, 
and often impossible, by tbe absence of characternst1c symptoms. A 
history of alcoholism, however, or of long-standing diseases tbrit favor 
the growth of connectiYe tissue (gout, syphilis, chronic rheumatism), 
together with the development of ascites, edema, and progressive en
largement of the liver (in the hypertropbic form), and the negative 
signs elicited by careful examination of the heart, lungs, and kidneys, 
make tbe diagnosis of cirrhosis reasonably positi\'e. 

Among the more important affections to be differentiated from this 
disease are the following: carcinoma of tlte li~er, abscess, liydatid cyst, 
and chronic peritonitis witli effusion. 

CIRRHOSIS. CARCl!\OVA OF TUE LIVER. 

IJi,.~ory of alcoholism or of long-standing Hereditary history. 
diseases. 

Occur'! in middle adu1t life (twenty-five Usually occurs after forty years of age. 
to fifty years). 

Occur!! as n. primary affection Often occurs n<i n. secondary p:rowth. 

J1'nc~101nd;ci1,:~nec10.·:,l~1;':~,~1~10il~r\k;,e~d~.ei:~lt!h:'.c'~c~'.'a'~e11~roxurid1'11;9·n~. Anemia is present, and also the develop· 

slow ~~urRc, usually lastiug mauy 'l'lifEti~'.7.;~;~lg,~~1 '
0

~:
1

~~~:~/~: ::::~~/~: 
yrnrs. \\Jthm one yenr 

Enla~l!f'mcnt is rr~ular in the hyp<>rtro- 'l'hc li\e1 is irregularly enhrged1 and 
ph1c form; there 1ire no umbilications. eont.uns umb1ltcatcd nodules 

(See fi~. 60.) 
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C1RRllOSIS. 

llistoryofalcoholismor chronic disll.ase. 

Occur:; idiopathically. 

rcrnr, jaundice, and ascites may be pres· 
cnt singly or together. 

A ncmia and emaciation slowly progrcs· 
-sivc. 

En~~;3i~~~e1~~ ~~ .. r~~~~pl~f o~r~J~s\is~er N~ 
fluctuntionorthrill. 

Aspiration is negative. 

lh·oATID c,·sT. 

llistory of in~e"tion of the embryo of 
}~~ echinococcus with improper 

Simultancousoccurrcnceincoloniesorin 
others in the vicinity. 

No fever, pain,jnundicc,or n8citcs. 

Emaciation not marked. 

On palpation an irrcg:ular1 fluctuatin,!! 
tuu1or is felt over the hepatic urea, 
giving an "hycl:ttid thrill." 

Aspiration ~i,·ce;n.clear,scrousUuid,rich 
in chlorids, and containing hooklct!I. 

/ 
CIRRUOSIS. AllSCE:SS O~' 1UE L1VtR. 

History of irritant;i (al<·ohol) or chronic History of dysentery, traumatism, or 
processes (tuberculo~is or gout), form- })yemia 
mg a growth of connective tissue. 

Usually a slow course. There is tender- Acute cour:sc1 se\·e1·c pain. 
ne~s, but no pnin. 

lf~~~~=;.~1;~~~1~11~ ~~b:edi~e~!~.derate fem JI~~t:fis,s~~t~~~:aSXX).ar early (fem, 

Huns a slow course, lasting months or Runsanacutecourse,lastingafewweeks. 
years. 
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C1RRnosts (co11tin11ed). ABSCESS O~' TUE LIVER (continued). 

Slow enlar1?cmcnt. often regular, or Rapid de\•elopment or a fluctuating 

A~\;~i!!n ~~~~;.~~~. lio fluctuation 'fh:~:~;~~~rg• !'~~~cr:,'.!~i, the pres-

Prognosis.-Atrophic Cirrhosis.-The prognosis of this form of 
cirrhosis is decidedly unfavorable, the function of the liver-cells having 
been impaired or ilcstroye<l by contraction of the newly-formed connec
tive tissue. In rare cases the symptoms abate, owing to the establish
ment of a compensatory circulation . and may remain in abcynncc for 
months or years. The duration varies usually from a few weeks to five 
nr six months after the symptoms of portal obstruction appear. 

Hypertrophic Cirrhosis.-Because of the frequently definite bi8tory 
of alcoholism in this variety the prognosis nrny be said to be more f:nor
able than in the atrophic form if the disease be rccognizccl in its early 

:}3J,~~~~~~e~h~e::~:;!e0s1;s:r~~~t~~~i~e~,~·;!ms~~:1d:~.ft:l~P\~~~~i:~~r~·1~;~ct~ 
went patients ha,·e been known to enjoy comparatiYe health for years. 

Treatment.-'l'hc prophylactic treatment, if the disease be early 
recognized. consists in improving the general health of the patient and 
in rl'JUO''ing, if possible. the cause of the affection. Hcst, graduated 
exerC'i:;e. systematic bathing, and regular hours for eating and sleeping 
'.'hould be inaugumted and strictly adhered to. Alcohol, strong coffee, 
i;piccs, an1l gastro-iutestinal irritants of e,·cr;~ nature must be inter
(lictecl. The diet should be simple ~tncl easily digestible. Au exclusive 
milk diet has been highly recommended (Semmola). 

The medicinal treatment is largely symptomatic, no remedy hasing 
liecn discovered to prevent tbe formation of, or remove, the newly-formed 
counccti,,e tissue. The chief object is to deplete the portal system and 
prcrent, if possible, the occurrence of ascites. The bowels should be 
kept freely opeu by the u;;c of saline purgatives (concentrated solution 
of Epsom salts), elaterium. or compound jalap powder. The skin is to 
be kept active by means of Turkish or Russian baths (under supen ision), 
and in extreme cases by the steam bath or hot pack, employed just short 
of the point of exhaustion. 1'hc kidneys should also be kept active 
by the hyclragogue diuretics (a.s potassium acetate). squills, digitalis in 
the form of the infusion, or Niemeyer·s pill. Jendrassik recommenils 
calomel as an efficient diuretic (gr. iij-0.19-1-t. i. d. until diuresis 
begins). Klemperer and others have also recently recommended urea 
a~ an efficient diuretic, and from 20 to 30 grains (1.2tl-1.H-1) may be 
given in solution . Lrea acts beRt after paracente!'iS. 
. If the case be syph ilitic in origin, potassium iodid f>:hould be exhibited 
m ascending doses. 

:'lscitcs, when it appears, calls for free and thorough diuresis, diapho
r~srn, and catharsis, and if not relieved in the course of a. few days tap
ping should be resorted to. Cases are recorded in "hich, after early 
tapping with free depletion, the conrse of the disease has been appa
rently checked fol' months or even years. 

The opera,tion of pm·acentr'sis abdominis, if performed under strict 
antiseptic precautions, is free from danger. The bladder ha.Ying been emp
tied, a spot 01·er the linea alba about 3 inches (7.5 cm.) above the sym-
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physis pubis is anesthetized (preferably with a compre>S of cracked ice 
and salt), and a trocar is quickly thrust through the abdominal wall for 
a distance of about 1 inch (2.5 cm.). '.rhe distance is determined by the 
fore-finger, "hich is placed at the desired distance from the point of 
the. cann.ul!" befor.e. its insertion . The patie.n~ mu.8t be in a sitting or 
semH·eclinmg posillon, so as to allow the asc1tic fluid to collect by gm,·· 
ity in the lower part of the abdominal caNity. A tube having been 
attached to the ca11nula to convey the li qu id to a receptacle, the trocar 
is withdrawn, the fluid al lowed to r un out, the cannula. removed, an<l the 
wound close1l by antiseptic gauze or a pleclget of cotton. 'l1 urlington ·s 
balsam is then smeared over the site of pu ncture, an<l the abdomiual 
binder, which has been previously applied, is t ightened. 

The operation should not be repeated unti l orthopnea begins to 
de\•elop, as absorption may occur after tbe first tapping. 

Complications, as cardiac hypertrophy, tubercu lous peritonitis, or 
chronic meningitis, demand appropriate treatment; this is described 
in full in the discussion of the respecth'c diseases. 

CARCINOMA OF THE LIVER. 
D efinition .-.A malignant growth of the liver, occurring usually 

after the age of forty, and characterized by pain, progrcsi'ive emaciation. 
cachexia, and the appearance of a nodular maES in the hepatic parcn
chyma.. It may be primary or secondary, though the former va1:icty is 
very rare a~ com1n1rcd with the latter. 

P a thology.-Histologically, the cells are not distinctive, heing iden
tical ''ith those of carcinoma elsewhere; they arc epithelial in charac
ter, ha,·ing a small vesicular nucleus and much protoplasm. 'l'hey are 
altered greatly by pressure, and vary in shape, being hexagonal, poly
hedral, or amorphous. Large giant-cells an<l spots of pigment known 
as H bro'' nish granules" are not uncommo nly foun<l in the canccn>u~ 
mass. The so-called colloid cancers arc nearly ahrny:; mucoi<l, and the 
cells Lave undergone a mucoid change; the stroma. of connectire tis
sue surrounding the cancer-nests in some instances undergoes hyalinc 
or myxomatous degeneration. In oth'er instances the interstitial tra
becuhe completely surround the epithelial nests, '' hich are separated by 
a basement membrane; to this variety the name of adeno-can:inoma has 
been gh·cn. 

When examined microscopically, meclullary cancer, either in a larl?e 
ma~s (primary) or in secondary nodules scattered throughout the organ, 
is the most common rnricty found in the liYer. On examining a Jinr that 
i_s the seat of carcinoma, one of two conditions usually presents it~elf: 
Pirsl. the organ may be apparently normal with the exception of one 
lobe (usually the right), which contains a dense whitish growth of ~rm 

fi0:~~.~~i~~~:.' b~~g s~~:~~;~c:h:0t~~~~\~1~f~~~~~du!~·7~~m t~l~n:~;~:,0~f~;~~ 
white in appeara nce, and exudes a mi lk-white f:tuitl known as"" cancer· 
juice," which, when examined microscopically, is found to contain large. 
nucleated, an<l irregularly-shaped cell s containing free gr:mular ~natt~r, 

~~e ~~~~~~i~~ ~}c t:t~;~~:: ~11:ift 1:~; ~~t1:~·r~~:t~f1~~c~~:~~~~~ro~~~r~,~~~ 



C.JRCJSOM. 1 OF TJ/E Lll'ER. 893 

<:.mailer nodules may be scattered tbroughout the organ by metastasis 
from the primary growth . The second and most common condition is 
that found on examining a liver which is the ::;eat of secondary carcinoma, 
the primary lesion being situated in the mammary glands, pylorus, or 
the cenix uteri. Numerous nodules are scatterell throughout, and can 
usually be seen projecting beneath the capsule, those superficially situ
ated ha,'ing rcce1veJ the name of "Farre's tubercles." In the center 
of these nodules characteristic pits or umbili~ations arc often present, 
caused sometimes by contraction of the interstitial tra.bcculre and some
times by a central softening. On section they arc usually grayish-\1 hitc 
in color nm!. of firm consistence, although cysts, Lcmorrhagcs, pus-cav
ities, or areas of hyalinc and fatt,Y degeneration arc often found. The 
cells are identical with those of the primary growth, and arc composed 
for the most part of cylindric epithelium. 

In rare instances carcinoma occurs sim ultaneously with tirrltosis in the 
same liver, the organ presenting an uneven, nodular appearance, and 
being slightly increased in size and of firmer consistence than normal. 
When examined in situ, the external appearance docs not differ materi
ally from that of cirrhotic liver, but on section the whole organ is found 
to be infiltrated with various-sized cancer-nodules surrounded by bands 
of cicatricial tissue. In some cases the excess of connective tissue and 
the amount of contraction arc extreme, and the size and weight are 
rrtluced below the normal. 

Etiology.-Among the more important predisposing factors may be 
mentioned-

( a) Age.-'l'he disease seldom occurs before thirty-fi\'C or forty years 
of age, although cases haYC been known to occur in chi ldren. Descroi
zi lles reports the case of a chi ld ele,·en years old who <lied with a. tumor 
in the right hypochondriac and iliac region, the autopsy revea ling a, li"er 
stuchle<l with cn.nccrous nodules, the nature of which was demonstrated 
microscopically; the small in testine was also the scat of cn.ncerous 
infiltration. 

(b) Se.r.-~Jen are more often the victims of carcinoma. of the liver 
than women. When occurring in tl.ic latter it is often secondary to car
cinoma of the uterus or mammary gland. 

((,')Heredity is said to be the cause of hepatic carcinoma in at least 
20 per cent. of all cases, and is one of the strongest arguments in sup
port of the diathetic theory of the disease. 

(d) iliechanical Obstruction.-Primary carcinoma of the gall-hladdrr 
and bile-ducts not infrequently follows chronic obstruction by gall
stones. 

Symptom s.-'l'here may either be a lm ost no symptoms of carci
noma involving the liver, or its manifestations may be mtcnsc and varied 
according to the extent and location of the growth or gro\\ tbs. Associ
atecl gastr ic symptoms, which increase as the di sease arlvan ces, usually 
attend. A more or less marked cachexia mn,y be the first noticeable 
feature. 1'he chief symptom s may be considered in detail, as follows: 

(a) Jaundice.-Discoloration of the skin and tissues is often by no 
~cans intense, and may be entirely absent. Ilarl cy states that true 
1ctcrus was present in o.nly 6 out of 100 cases seen by him, thougb few 
observers agree with him in his extreme view as to the rarity of this 
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symptom. The reason given for its Jack of intensity is that in the great 
majority of cases the growth is situated in the right lobe of the liver, 
and neither compresses the bile-ducts nor ,Jestroys the secretory cello of 
the li1·er. 

(b) Pain is usually present to a marked degree, though it also may 
be entirely wanting. It is dull and boring in char:icter, and localir.c<l 
generally in the right hypochondriac region. In some instances (as in 
the case of impacted bi liary calculi) it may radiate to the right shoulder 
and the scapular region. It usually appears as the hepatic enlargement 
progresses, although cases of enormous-sized cancerous tumors of the 
liver ha.vc been known to occur without pai n. T he character and loca
tion of the pain are of clingnostic importance, and will be spoken of 
under the differential diagnosis . 

(c) Ascites.-When the c~ncerous growth ~ompresscs tho portal ves
sels, and also in cases of cirrhosis with carcinoma, obstruction to the 
portal circulation occurs, and results in the deYclopment of ascites. 
'!'his may cause distention of the abdominal ca,·ity to such an extent as 
to occlude the physical signs of hepatic eu largcrnent. The cancerous 
growth may inYade the peritoneum and cau~c an effusion. This s~·~p
tom, however, is not frequent, at least two-tlurds of all cases tcnninatrng 
without the appearance of ascites. 

(d) Fem· is usually absent until the later stages of the disease. It 
may then appear and rise to hyperpyrexia (105° F .--10.5° C.), but it 
is usually moderate in degree, irregular, and intermittent in type. 

(e) Cacltexia.-In every case of carcinoma, at some stage of the dis
ease, cachexin. de,•elops; when pronounced, it is almost pathognomonic. 

(.f) Ge,·ebml Symptoms. - Thesc may be absent throughout. In the 
advanced stages, however, the deleterious products in the blood, <lue to 
the perverted functions of the liver and t he toxcmic condition of the 
patient, often produce such stdking symptoms as vio lent headache, 
mental hcbctube, or delirium (less frequently) which mn.y be maniacal 
in character. These symptoms resemble those of cholemia (vide Hepatic 
Cirrhosis, p. 885). 'l1 he patient mn.y die in sudden coma. 

Physica.l Signs.- Inspeetion often reveals enlargement of the super
ficial veins O\'er the abdomC'n, and a. prominence in the upper epiga~tric 
and hepatic regions, varying with the degree of en largement. ma_r also 
be seen. In the nodular form and late in the dis.case, "hen emaciation 
has become extreme, elerntions that are movable with respiration can 
be noticed beneath the skin. 

On palpation the organ can be distinct!~' felt projecting below the 
costal margin and extending in some instances to a point below the 
level of the umbilicus. During deep inspiration the 1iYer can be folt to 
move downward, and during expiration upward, the organ being under 
the influence of the diaphragmatic excursions. In emaciated subjects 
the cancer-nodules are readily appreciable, and in some instances the 
central pits or depressions are palp<tble. form ing a. pa.thognomonic sigu. 
Cancerous infiltration of the anterior margin is most easily felt, and 
in any enormous enlargement of the organ I ha.\'e frc<1uently detected 
them on the posterior surface as well. Barely the liver is found to be 
uniformly large. Palpation may also show splenic enlargement, due to 
passive congestion. 
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Percussion shows flatness, extending in many cases in both an up
ward and a. downward direction . In primary carcinoma (usually found 
in the right lobe) the area. of hepatic dulness is increased i~Tcgularly 
downward and generally to the right. On the other hand, Ill second
ary gro11ths (usually massive) the nodules are oftener distributed equally 
throughout the liver. In such cases the area of <lulncss may extend 
across the epigastrium to the left bypoc:hondriac region, the heart and 
other viscera being now displaced. Posteriorly, dulncss may extend 
upward on a level with the fourth rib, and anteriorly downward to the 
iliac fossa. 'l'be organ ruay now weigh from 15 to 20 lbs. (6.5-9 kgms.), 
while the weight of cancerous livers in ordinary cases varies between 3 
and 6 lbs. (1.3-2.6 kgms.) . 

Diagnosis.-In forming a positire diagnosis the family tendency, 
the history of primary carcinoma elsewhere in the bod~·, the age of the 
patient. the localization of the pain in the right bypochonclrium, the 
cachexia, and the progressive enlargement of the liver, with the charac· 
teristic urubilicated not.lules, arc the most reliable points. 'l'he appear· 
ance of jaun<licc or ascites, or both, is confirmatory . 

Differential Diagnosis.-.A.mong affections of other organs that are 
likely to be mistaken for carcinoma of the liver may be mentioned
(}) carcinoma of the pyfo1'llS; and (2) carcinoma of the colon mul omen. 
tu111. '!'he chief diseases of the liver itself apt to be diagnosed as cm·· 
cinoma are-(a) abscess, (b) syphilis, (c) beni9n 9rowths (adcnomala, 
angio1111tla)1 (d) ltyclatid c.11stis, and (t') hypertropl1ic cirrhosis. 

(1) Carcinonui qf the P9forus.-In carcinoma of the pylorus the phys
ical examination frequently shows a bard nodular tumor that is most 
plainly outlined in the cpigastric region. In a typical case. on deep inspi· 
ration, the tumor is pressed downward by the li''er, but is not pulled up
ward by forced expiration, as in hepatic carcinoma. In many instances, 
howe,·er, adhesions biJHl the stomach firmly to the under surface of the 
liver1 which may be the seat of secondary iiwol ,·ement. '111ie ab:-:ence 
of early nausea and ''omiting and the presence of jaundice, as well as 
the negative results from an examination of the gastric contents, would 
tend to eliminate pyloric carcinoma. 

(~) Carcinoma of tlie Uolon ancl Omentzwz.- Secondary carcinoma of 
the intestine affects most frequently the sigmoid flexure. 'l1hc ::;ymptoms 
of inte!-ltinal obstruction ari!'e. constipation being followed by attacks of 
serous diarrhea due to irritation. an<l later by the presence of blood in 
the stools. In carcinoma. of the li,·er, on the other hand. the bile.ducts 
may be ob~tructed, causing clay-colored stools. but otherwise the dej'ecta. 
are normal; the seat of the nodular enlargement and pain is located in 
the right hypochon<lriuru. Jaundice and ascites are absent in carcinoma 
of the colon. ~'he tumor, if palpable, in the latter condition is more 
~O\'able ant.l is less unt.ler the influence of the diaphragm. It does not 
g.1re an absolutely tlttt percussion-note, as does hepatic carciuoma. Car· 
c111oma of the omen tum is usuall.v secondary. rrhe absence of small rnO\'· 

a.Lil! tumors in the umbilical, lumbar1 or hypogastric regions, ranging in 
size from that of a pl'tt to a walnut. aids in the elimination of carcinoma. 
of the omentum. As the latter affection adrnuces the abdomen be
come~ disten<let.l and painful to the touch, the bowels arc obstinately 
constipated, and the physical signs reveal the presence of an effusion 
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which, when a;;~pirated, is generally serous, but sometimes bloorlv. )[i
croscopic examination may possibly re,·eal the presence of canc'Cr-celli-. 
though their recognition is difficult. 'l'he liver, unless primarily in
volved, is not enlarged, and cachcxia does not usually appear until late 
in the course of the disease. 

From !tepatia abseesis the points of differentiation are-

C.ut<.:INOllA OF THE LIVER. 

ls often ~rnreditary. There is a. history 
of a.prunnry growth. 

Occurs usually after the age of forty. 
Jaundice is rare. 
Fever is absent or slight. 
Cachcxia is present and almost pathog· 

nomonic. 
Pa:0~~ ~~~ls~ndt.boring in character, and 

A nodular, umbilicated tumor or tumors 
may be detected. 

The enlarµ;emcnt is downward. 
The duration is a few months to one year. 
~licroscopic examination re\•eals disinte· 

grated li,·er-cells, cancer-nests, and in 
some cases the micro-organisms of sup· 
puration. 

liEl'ATIC.: ABSCESS. 

There is a hi~tory of traumatism or of in. 

Oc~~~;~n:~ ~~~c~:~t;~n, as in dysentery. 

Jaundice is sometimes present. 

~t~~~ciatc~~;n;~~11·~~~!~:11~1 b~~ ~;~::i~~: 
cltexia. 

Pain is ~harp, lancinating, and paroxys
mal. 

A fluctuating tumor may sometimes be 
detected below the costa.1 mar~in. 

The enlar~cment usually upward. 
The duration i11 usually a few week<:. 
The microscope reveals pus, Ji,·er-cclls, 

staphylococci and streptococci, and io 
some cases the amcba coli. 

Benign G·rowtlts (Adenomata, Angiomata).-Occasionally growths 
arc detected in the liver, and may occur at <tny age; whC'n these are 
present at or about the age of forty, thC'y may be mistaken for carci
nom:t. The absence, howe\'er, of a primary growth in some one of the 
other viscNa, together with the duration of the growth and the absence 
of cancerous cachexia, would tend to differentiate them from cancerous 
involvement. An examination of the blood may be of service, leuko
cytes being more common in carcinoma. 

The diagnosis between hepatic carcinoma and hypertropln'c cirrho
sis, hydatid cy•t of the liver an<l syphifo, bas been spoken of in the dis
cussion of the latter diseases. 

'rhe prognosis is inrnriably fatal, the disease terminating rapidly 
in from a few months to a yC'ar. The most rapifl course is run by sec
ondary carcinoma of the organ. 

Treatme n t.-'l'he treatment is purely symptomatic. An easily 
digested, nutritious diet should be given, together with active stimulation 
to support the system. The pain may be relieved by the free use of 
morphin, given by the mouth, rectum, or hypodermically. For the 
nausea and vomiting that are apt to supervene the carbonated water~, 
cracked ice with champagne, or repeated doses of crcasote (beechwood), 
dilute hydrocyanic acid, or wine of ipecac (2 minims-0.133-every 
hour until re lieved) may be given . If violent delirium should occur 
during the later stages of the disease, cold compresses to the forehead 
or vertex, a.nd bromids and chloral hydrate given in rectal enemata, 
ma.y prove efficient. 

OTHER NEW GROWTHS IN THE LIVER. 
(a) Angioma, Adenoma, and Cyst . 
Occasionally, benign growths occur in the li,•er, and often with an 
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absence of symptoms unless their increase in size gives rise to mechan
ical obstruction. One of the most common of these is angioma, which 
is often found in the livets of old people. Angiomata consist of tortu
ous and dilated ca.pillaries in the hepatic connective tissue; they rarely 
attain to a size larger than a crab-:.tpple, and usually cause no symp
toms. Although most common in adults, they have been known to 
occur in children. 

Adenomata and cystomata may also occur in the liver. They arc both 
benign growths. The former is of the tubular variety, consisting of 
connective-tissue nests lined with cylindric epithelial cells. Von Berg
man removed a portion of a tuberous adenoma of the liver with perfect 
recovery and non-recurrence of the growth. 

(b) Sarcoma. 
Of the many varieties of sarcomata, those occurring most commonly 

in the li\'cr are the small and large round-celled and the mclanotic vari
ety, the latter often being secondary to sarcoma of the choroi<l coat of 
the eye. 'rl.1cse grow rapidly, causing a. widespread destruction of the 
linr-structure, with a change in the size and shape of the organ that is 
often demonstrable by palpation. E. R. Axtell reports a case in which 
at the postmortem, the upper two-thirds of the liver re,•ealed an entire 
absence of hepatic structure, and consisted of three tumor-masses which, 
on microscopic examination, were found to be small round-celled sar
comata. On section the tumor is seen to be of firmer consistence than 

~~)~::;.:~~:dinfr l~~:r~t;~~~t~ ~ncd or~~~ll~i;::~-~~dgr:fi.ii~~~~,,~j::~1~!;i~}e~ 
deep black or of different shades of pigment may be scattered through
out the mass. Metastasis is rapid and widespread, as is shown by the 
fact that other organs are invariably found involved at the time of the 
growth and development of the sarcoma. in the liver. Codd of Birming
ham describes a case of mclano-sarcoma of the liYcr in which growths 
were also found in the heart, pancreas, right kidney, and right lung, and 
llolsti reports a similar case in which the omentum, peritoneum, and 
myocardium were involved. 

The symptoms are those of mechanical obstruction, and consist of 
gastro-intestinal disturbances due to passive congestion, edema, arnl 
ascites. Anemia and emaciation may become marked late in the disease, 
but cachexia does not develop. 

The dia,qnoBis can often be made from the primary growth (melano
sarcoma of the skin or sarcomata of the lymphatic glands) and from 
the rapid development of the tumor. 

The prognoBis is, of course, absolutely fatal, and the treatment merely 
palliative. 

X. DISEASES OF TH E SPLEEN. 

DISEASES of the. spleen are mostly secondary to other diseases, the 
con.sideration of which embraces an appropriate description of the as
sociated splenic disorders. The intimate relation between the spleen 
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nnd blood accounts for the frequency with which this organ is im•oh·ed 
in many of the blood-diseases. . 

DISLOCATION OF THE SPLEEN. 
(Floating Splwi.) 

Etiology.-'rhis may be due to the increased weight of au enlarged 
spleen, to tight-lacing, relaxation of the ligaments, n.n<l traun1:1ti~m; 
sometimes the cause is unknown. 

Symptoms.-Thc symptoms arc vague and arc the result of prcssme 
by the wandering an<l mobile spleen. By physirnl examination we dis
cover "ith the touch the spl0cn as a mobile tumor pendant from the left 
bypochondrium; the tumor is superficial, blunt-edged, and notche<l on 
lts anterior border, and may be replaced by the hand ncarl,v in its nor
mal position. On percussion over the splenic area the normal <lulness 
js found to be absent. 

In the diagnosis it is important to distinguish between .floating 
spleen and simple enlargement, as well as between the former and mor
able kidney. 

The prognosis is guarded as to cure, though favorable as to life. 
The treatment mur;t be mechanically supportiYe, con!'isting of pacls 

and bands. Splenectomy for dislocated spleen has been successful in a 
majority of the cases in which it has been performed. 

SPLENIC HYPEREMIA. 
Acute or active hyperemia may be found as the result of the acute 

infectious diseases, giving rise to the acuft> splenic tw1t0r, or as the result 
of amenorrhea, or of injuries and inflammation (eir('umseribcd l1,1!J1t'l'
emia). The organ is uniformly enlarged (except in the last-named cases), 
and is darker in color and softer in consh;tencc; the capsule also is 
tense. rl,his condition merges insensibl~T into acute splenitis. . 

Chronic or passive hyperemia is due to some mechanical obstruction 
of the portal circulation caused by tumors. cardiac, hepatic, and pulmo
n;uy disease, and pylcphlebitis. The spleen is enlarged, firm, dark-red 
in color, and the capsule is somewhat thickened. 

'l'he sy111ptmns are rngue, and may consist of simply a sense of weight. 
fulncss, and pressure1 and some tenderness in the left hypocbon<lrium. 
In cases of cxtr::wasation of blood and rupture of the spleen the symp
toms of intestinal perforation, hemorrhage, and collapse may supenene. 

On pliyR;ical examination the edge of the spleen may be palpated h.c
low the margin of the ribs. The percussion-clulncss is increased lll 

area, especially downward and forward, and may encroach upon the 
slightly-curved umbilico-axillary ': r esonant line. " 

rrhc detection of acute or chronic spl en ic hyperemia, as ma~ifeste.<l 
in enlargement of the organ, is often of invaluable aid in the d1agnos1s 
of the causative disease. 

rrhc 71rognosis and treatment are embraced in those of the disease 
causing the congestion. 
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SPLENITIS. 

Definition.-'J'his term comprises acute and chronic (hypertrophic) 
proliferative splcnitis and suppurative inflammation . 

Pathology.-Xext to the kidneys, the spleen is the favorite seat 
of metastatic inflammation and embolic infarction. Splenitis, due to a 
ht·nign embolus origin.ating i~ th~ left side ?f the h.eart or from the 
aorta. above the splc111c arteries, 1s usually c1rcumscribed to a. zone of 
~ero-hemorrbagic infiltration about the resultant infarct. 'l1he latter is 
hemorrlrngic at fi rst, a nd la.ter becomes particolored or mixed, and is of 
a yellow color, owing to pt1rtial fatt~' degeneration; still later it may 
bei:omc "hitisb and remain as a wedge-shaped (the base being periph
eral), cheesy (necrotic softening), or e\"en calcareous mass or as a fibrous 
cicatrix. Infection of the infarcts by pus.inicrococci leads to the devel
opment of small abscesses, and the trabecuhe surrounding the latter 
may giYe way until several abscesses or one large pus-sac may be 
forrne<l. 

Pai~plcnitis generally follows 1 and sometimes with adhesions attached 
to adjacent hollow org;.ms. as the stomach and colon, through which 
the perforating abscess ma:· discharge its purulent contents. An unfor
tunate termination is the bursting of the abscei;:s into the peritoneal 
cavity; a more fortunate ending results in ::in external opening. In 
acute splenic tumor there is an active congei;:tion, with round-cell infil
tration and some proliferation of the splenic cells. The spleen i8 mod
era.tely enlarged , dark, soft, pulpy. and friable. 

In cases of intense va~cu l ar engorgement. as in the acute splcnic 
tumor of se,·ere typhoid feyer, intermittent fever. and epi lepsy (during 
the paroxysm), ltemorrhayie cJ:travasation may occur, and the re may 
finall.v be e\'cn a rupture of the capsule and a passage of the blood into 
the per itoneal ca.vity. In chronic splenic tumor there is a. persistent 
hyperplasia of the splenic cells, and frequentl.v also of the trabccular 
cells. minus the acute engorgement. Cirrhosis of the ~plcen (chronic 
interstitia l spleniti:•) differs characteristically from that of other organs 
(a~ the li\·cr an1l ki<lnen) in that there is enlargement instead of con
traction. .._\ ddc1l to thC increase in the size of the spleen, there are in 
hoth forms of chronic splcnitis thickening of the cap~ule, patches often 
of old pcrisplenitis, and a slaty color of the tissue.8, "ith more or less 
pi)!mcntation. 

E t i ology.-The disease probably never starts primarily in the 
i:pleen it~elf. .Ar·ute prol{feratfre or hyperplastir -'1plnliti8 (acute spfrnfr 
t11111flr) is seen as the result of the acute infectious diseases (typhoid, 
typhus, relapsing. and malarial fevers). Chroni1· proliferatii•e splenitis 
occur:-; as the so-called f'hronic xplrnic tumor in connection with chronic 
malarial infection, splcnic anemia 1 chronic passi\'e congestion of the 
l'plecn. and lcukocytbcmia. The leukemic spleen represents a. some
"hat different form of chron ic proliferative splenitis from the ordinary 
~orms. Acute Sltppurative spleru"tix, or a6scessi is usually secondary to 
mfectious (pyogcnic) cmboli, as in ulcerative enclocarditis and pyemia. 
Again, as the result of simple va.lvu li tis or aortic thrombosis, not infre
quently m1bolic i1~faretion of the spleen may be found, which may soften 
and break down in abscess-fonua.tion from subsequent infection. Abscess 
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of the spleen may also follow tra.uma.tism or the perforation of a gastric 
ulcer and the extension of adjacent suppura.tive processes. 

Symptoms.-1'hese are indefinite or absent in most cases. L'sually 
there is no pain or tenderness unless perisplenitis exists. Considerable 
en largement of the spleen ma.y be attended with a sense of weight, ten
sion, or distress in the left hypochondrium, and perhaps by slight dys
pne:.t. Any suppura.tive fever present will most proba.bly be disassociated 
from the iuca of abscess of the spleen, provided the local signs of pus 
be absent. Sudden pain appearing in the gastric rcgiou, followed by the 
vomiting of pus anrl blood, in the course of an infectious disease, ,,jtb 
splcnic en largement, ma.y be due to the rupture of an abscess of the 
spleen. Ascites may also be present. 

The physical examination may reveal ~omc bulging on inspection, 
and a fluctuating tumor may be palpated. The en largement may be 
suilicient to enable the examiner to feel the notch in the spleen, and 
also the anterior and lower borders. reaching even to the umbilicus and 
to a level with the pelvic brim. The percussion·dulncss is correspond
ingly incrcasedL 

Diagnosis.-This may be made from a consideration of the physi· 
cal signs in conjunction with a study of the primary disease. In cases 
in which pus is suspected an exploratory puncture may clear the diag
nosis. 'l'he splenic inflammation is rather an aid to diagnosis than a 
condition essentially needful of recognition in itself, by reason of its 
almost invariably secondary nature. 

Acute suppurative splenitis might be mistaken for gastric or pancre
atic disease, but the previous history in the former, as contrasted with 
that of the latter affection 1 conjoined with the local symptoms that are 
more or less characteristic of the organ involved, will generally furnish 
au accurate means of diffcrenti:.Ltion. 

'l'he huge enlargements of chronic splenitis may be confounded with 
hepatic, nnal, omenlal1 or ovarian growths. H ere a careful, discrimina· 
ting observa.tion of the constitutional state and of the physical signs is 
requisite for a diagnosis; even then it is often puzzling rmd difficult to 
attain. Care must be taken that splenic en largement be not assumed 
when a lar.c;e pleural effusion on the left side is causing the clcpre~"cd 
lower border of the organ to be felt. Finally, fecal accumulation in 
the splenic flexure of the colon may be mistaken for moderate enlar~e· 
ment of the spleen. The former gives an irregular, doughy tumor. 
tympanites, vomiting, and a history of constipation alternating some· 
times with diarrhea; there is no increase in the splenic area of dulncss. 

Prognosis.-This will depend upon the primary systemic condition 
in most cases. Abscess of the spleen is always a very grave complica· 
tion, the main. danger comiisting of rupture and fatal peritonitis. EYcn 
in acute splemc tumor of a violent type there ma.y be a hemorrhagic ex
travasa.tion so severe as to burst the capsule. Chronic splcnitides are 
not in themsel vcs grave disorders. 

Treatment.-This is to be directed mainly ttt the causative condi
tion . Quinin and arsenic are often useful iu tbe malarial form, and the 
chalybeates, io<lids, and ergot have been recommended for the various 
chronic splcnic enlargements. Abscess must be treated by gplen~tomy 
and drainage. Splenectomy may be useful in certain cases of simple 
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hypertrophy, but records show only about 20 per cent. of rcco,·eries 
r1:0 m the operation. The state of the patient must be well considered. 
8plenectomy is probably never justifiable in leukemic enlargement. 

AMYLOID DEGENERATION OF THE SPLEEN. 
(Sago Spleen.) 

Tnrs occurs as a part of the cachectic condition attending amyloid 
or waxy degeneration of other organs (l iver and kidneys). '!'he con
dition develops in the course of cases of prolonged and wasting d is
charges (phthisis, cmpyema) suppura.tivc ostitis, syphilis, chronic peri
tonitis. chronic entcro-colifoi). The spleen is, as a rule, greatly en larged. 
putty-like, and rotund. The capsule is tense and glistening. There are 
two forms of waxy <legenern.tion-munely, the so-cal\ed "sago" spleen 
and the dijfuse waxy or lardaceous ~pleen . In the former the Mal
pighian bodies are chiefly affected and appear on section like sago
granules; in the latter the whole splenic pulp. and even the trabeculre, 
are more or less degenerated, and on section the spleC'n appears pale, 
smooth, and homogeneous. This may be but a la.te stage of the 
"sago" spleen. 

The symptoms arc those of general cacbexia, and the diagnosis rests 
upon the detection of an enlargement of the organ associated "ith e\'i
dences of amyloicl disease in other organs. 

The prognosis is unfa\'orablc, and the treatment does not differ from 
that indicated for the underlying and causative disease. 

MORBID GROWTHS OF THE SPLEEN. 
TnE principal morbid growths of the spleen arc the granulomata, as 

tubercles and syphi litic gum ma ta; also secondary carcinoma. sarcoma, 
and hydatid aud other cysts. 

'l'hese affections of the spleen are all of rare occurrence, and arc not 
reaclily, if at all, discoverable during life. They are of no clinical or 
therapeutic interest a.part from the general or primary disease. It may 
be stated that cm·cinoma of the spleen is a] ways secondary; it may be 
diagnosticated by a physical examination, showing the organ to be en
larged, with the unmistakable signs of the primary carcinoma, as of the 
i::tomach . Secondary Rarcoma is more common, and is recognized by an 

irr~~;~~;il~t~!a;~:~,~:t~t ~}d t~l~e s~;·:::n~~c 0~r:e~r~~sa~~a~~d0~~."ith umy lo id 
degeneration and enlargement. 

RUPTURE OF THE SPLEEN. 
Tm s may occur as the result of an intense hyperemic engorgement, 

both in splen itis from the r upture of an abscess and from traumatism. 
In the acute splrnic tumor of typhoid fever, in malaria, and during an 
epileptic paroxysm, rupture of the capsule has been known to occur on 
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account of the extra\·asation of blood. The sym1Jtoms arc u ·ually mis
taken for those of intestinal perforation with internal hemorrhage. The 
treatment is palliative. 

XL DISEASES OF THE PANCREAS. 

ACUTE PANCREATITIS. 
!N'VESTIGATIONR of late years have rendered it probable that this 

disease is not so nuc an occurrence as was formerly prcRumed, when it 
wa~ not so readily recognized, owing partly to immflicient clinical and 
pathologic data, and partly to an indifference as to its existence. 

HEMORRHAGIC PANCREATITIS. 

Pathology.-The pancreas is enlarged, usually firm, and somewhat 
chocolate-colored. Irregular areas show the circumscribed as well as 
the diffused form of hemorrhagic infiltration of the interstitial fat-tissue, 
with thrombosis of the pancreatic veins in some cases (Da.y). '!'here 
is also a. cellular or fibrino-ccllular exudation bctwcca the lobules of the 
ghrnds. 'l1hc adjacent tissues ma.y also be found to be hemorrhagic:, as 
the mescntery, mcsocolo111 omentum, and perinephric tissues. 'l'hc gall
bladder ma.y conta in biliary concretions. The gast ro-intcstina.1 mucosa 
may be hyperemic, ecchyruotic, or in a slightly ca.tarrhal state. Evi
dences of a localized peritonitis (peripancrealitis) are not frequent, 
though they should be looked for. 

/Ji,11.~eminated fat-11ec1·osis is quite commonly associated with hcm
orrhagic pancreatitis. Small areas of a peculiar substance, ranging 
from the size of a miliary tu.bercle to that of a pea or even larger, are 
found scattered in the fatty mterlobular pancreatic tissue1 in the omcn
tum1 mesentcry, and sometimes in the abdomi1rnl panniculus or fat. 
They arc opaque-white, and slightly firm er (tallow-like) than the sur
rounding fatty tissue. They contain fa.tty acids in combination with 
lime or lime-salt~. Bacteria are sometimes found in and near the patches 
of necrosis, but the precise relation that this more or less inflamma10ry 
degeneration bears to pancreatic disease has yet to be determined. 

~Iention should be made here of the fact that as the result of the in
fectious fevers we find the pancreas showing diffuse, parcnchymatou~. 
aIHl granular degenerative changes. Chiari has also recently pointed 
out th~ fact that postmortem, digestion is very frequent in the pancreas. 

Ettology.-~Iost of the cases reported have occurred in men, an<l 
i1~ persons past fifty years of age. An espcrial predisposition to t~e 
disease seems to be the result of cases of severe and obstinate dyspepsia 
(gastro-duodenal), alcoholism, gall-stones (Fitz), and traumatiom. Hem
orrhage into the pancreas of either traumatic or unknown origin may 
lead to subsequent pancreatic inflammation. A prolonged course of 
mercury has seemed to have a causal in fluence; the condition has also 
f'ol1owed glycosuria. It is seen occasionally 7Jo.~tmorteni in cases of acute 
tuberculosis, of the specific fe\·ers, and of septico-pyemia. 

Symptoms.-Tbc onset is sudden and violent. It is character· 
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ized by excruciating, clccp-S('ated pain, usually iu the epigastrium or 
between the xiphoid and umbilicus. There arc al~o nausea and SC\'Crc 

retchinrr and vomiting, constipation, an<l speedy collapse, ending fatally 
within ~L few da.ys (second to the fourth-Fitz). Fever is generally 
slight, though it may he absent. Dyspnea an<l a rapid, feeble pulse, 
with jactitation and marked anxiousness or an afcbrilc delirium. may 
perhaps hr present. In ~omc cases there may be di:ll'rhea. with thin 
and watery stools containing free fat. Instances may be repeated in 
"bich. O\\ ing to the coincident presence of gall-stones. there may be 
jaundice arnl colicky pains over the right hypocLondrium. The jaun
dice, hO\\C\'er, mn.y sometimes be due to a. considerable swelling of the 
head of the pancreas, which presses upon the common bile-duct. rJ'ym
})anitcs occurs in a majority of the cases. Hiccough and albuminuria. 
ha,·e also been noted. 'fhe pain in this disease, as well as the profound 
collapse, may be due either to a circumscribed peritonitis or to pressure 
upon the solar pl ex us. 

Diagnosis.-This is at all times difficult. since many or all of the 
s~·mptoms enumerated may be present in other affections. A carefu l 
in11uiry into the previous history is important. The sudden develop
ment of an intense, deep-seated pain in the cpigastrium, followed by 
t·umiting, colla11se, abdominal distention, with cireumsaibed rexistam:I! 
in tlte ep~qastrium, and the prestw::e of constipation and sl~qltt fei•er, 
should point strongly to hemorrhagic pancreatitis. IJ.'he detection of 
free fat in the dejections, and the discovery of scattered points of 
tenderness, "hen they occur, arc also of corroboratiYe significance. 

Differential Diagnosis.-The temperature is apt to be higher and the 
pain anJ tendemcss less localized and more constant in peritonitis. Fecal 
vomiting would indicate obstruction of llie bowel. H ere also . we may 
determine the patency ot the bowel by injection or inflation. Intestinal 
obstruction is of comparatively rare occurrence in the epigastrium, where 
the pain and distention of acute pancrcatitis arc localized; there a.re 
likely to be present more marked and general tympany and a circum
scribed distention of the intestinal coils. 

In perforatin,9 _qastric or duodenal ulcer there is a history of pain 
after eating, hemorrhages from the digestive tract, and of anemia or 
chlorosis occurring more commonly in the young female. 

Corrosive poisons may be excluded by tl1e history of the case and by 
an examination of the mouth and vomitus. Hepatic colic may also be 
excluded; the- pain in this condition is intermittent, and referred more to 
the right side than in pancreatitis. There arc also an early collapse and 
an absence of jaundice in the pancreatitis, as a rule . 

.Acute gastro-cluoclenitis is characterized by fever, by a history of 
injudicious ea.ting, followed by mild inflammatory symptoms within a few 
hours, and by an absence of the sudden prostration a.nd collapse so com
mon to hemorrhagic inflammation of the pancreas. 

Prognosis.-Acute hemorrhagic pa.ncreatitis in most cases ends in 
death . It is but fair tu state, however, that in view of the ease with 
which the disease may be overlooked it is quite possible that certain cases 
of. a. less severe type may often recover ; in these the recovery has been 
saal to follow an entirely different affection . Osler reports a case diag
nosticatcd as one of intestinal obstruction in which abdominal section was 
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performed. ~I.1here was no obstruction found, but disease of the pancreas 
and fat.necrosis were definitely noted, au<l reco\'cry followed the section . 

Treatme n t.-This must needs be merely palliative and symptomatic. 
The treatment as for shock by the use of external hea.t and of warm 
saline solutions (by injection), hypo<lcrmics of morphin, atropin, strych. 
nin, and of diffusible stimulants may probably be of some avail. 

SUPPURATIVE PANCREATITIS. 

P athology.-The suppuration may be diffuse, with numerous small 
abscesses, or a single abscess may exist in the hea<l or body of the pan· 
creas, which may be considerably enlarged aud the glandular structure 
extensively destroyed. The abscess may communicate with pcrip:rncrcatic 
areas of suppuration, or it ma.y evacuate either into various organs (s.tom
acb, duodenum, peritoneal cavity) or externally. Pylcphlebitis and hepatic 
abscess or pycmia may follow. A disseminated fat-necrosis is not found 
so frequently as in hemorrhagic pancreatitis. 

Etiology.-Most of the cases collected have occurred in adult males 
prior to fifty years of age. Intemperance, deba.uchery, gluttony, and 
various dietetic errors enter into the previous history of suppurative 
inflammation of the gland. 

Symptoms.-'rhese may be acute, subacute, or chronic. Acute cases 
occur less frequently than the latter, there being a. marked tendency of 
the disease to chronicity. Acute suppurative pancreatitis usually begins 
suddenly, with severe epigastric pain, vomiting, hiccough, chills, and an 
irregular pyemic tempemture, ... progressive tympa.nites (at times limited to 
the left half of the abdomen), and perhaps acute splcnic enlargement. 
Constipation may be followed later by diarrhea, and slight jaundice may 
appear. Prostration is generally great, and death may set in within one 
week from the onset. 

Not seldom, however, the course is prolongccl to three or four weeks, 
the symptoms persisting with progressive emaciation an<l final exhaustion. 
Rupture of the circumscribed peritoneal abscess, evidenced by copious 
dejections in which the sloughing pancreas has been found, and rapid 
diminution in the size of the abdomen, may take place. 

Again, the onset may be less severe, and yet the case progresses steadily 
downward with little pain, slight suppurative fever, anorexia, anemia, 
and graclua.11y increasing debility, lasting for months or even a year, and 
ending in anasarca and death. A pancreatic swelling is rarely palpable. 

D iagnosis.-A limitation of the pain and tymp:my to the epigas
trium, irregula.r fever, and the constitutiona.1 indications of suppuration 
are probably all that can be relied upon in arriving at a diagnosis. In 
fact, the diagnosis is hardly made antemortem. 

The differentiation from circu:mscribed peritonitis, 7Jerforative gast~ic 
or duodenal ulcer, and acute obstruction of tlie bowel is the same as m 
the case of hemorrhagic pancreatitis (vide ante). 

The prognosis is fatal and the treatment palliative. 

GANGRENOUS PANCREATITIS. 

Pathology.-The pancreas may be found in various stages of necro
sis, depending: upon the duration of the disease. It may be a dark-brown, 
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flabby, soft, friable, shreddy, and putrid mass, with areas of hemorrhagic 
infiltration and yellow softening, and sunounded by a dirty-greenish, 
thin, purulent, and ichorous fluid. In cases lasting for from three to seven 
weeks the gl"nd may be found completely sequestrated, lying in the 
omcntal cavity as a small, thin, brownish-black, shred<ly, and foul-smell
ing detritus, soaked in a dark-colored, ichorous, and purulent fluid. The 
peri- and para-pancreatic tissues are usually involved with acute peritonitis. 
Splenic thrombo-phlebitis is commonly associated, and, as in the hemor
rhagic, so in the gangrenous pancrea.titis, disseminated fat-necrosis is fre
quently seen. 'l1he sloughed pancreas may be discharged into the 
intestine. 

Etiology.-Malcs and females seem to be equally foblc to this 
variety of pancreatitis, and persons past thirty years of age are most 
commonly affected. llemorrhagic pancreatitis is the most frequent ante
cedent of the gangrenous form . 'rhc disease may result also from perfor
ative inflammation of the gastro-intestinal or biliary tract, or from the 
simple extension of a catarrbal inflammation of those tracts into the 
pancreatic duct (Fitz). 

Symptoms.-These are essentially the same as those of hemorrhagic 
pancreautis. 'l'he course may last longer, however, so that death may 
not occur until the second or fourth week, preceded by symptoms of 
collapse. 

CHRONIC PANCREATITIS. 
Pathology.-The pancreas is indurated from an increased develop

ment of interstitial fibrous tissue. The secreting glandular substance 
may be nearly obliterated, or at least considerably changed, and, owing to 
occluding pressure upon the duct of Wirsung, sm::Lll pancreatic cysts ma.y 
be formed. Interstitial hemorrhages and peripancreatic adhesions ma.y 
be present. In chronic su.ppurative pancreatitis there may either be 
several small circumscribed abscesses or one large pyogcuic cyst. The 
pus is often found to have undergone cheesy changes or calcareous infil
tration. 

Etiology.-Chronic pancreatitis may be clue either to one or to sev
eral attacks of the acute disease. Chronic inflammation of the pancreatic 
duct-often secondary to gastro-duodenal catarrh-is the most frequent 
cause. Persistent inflammations of contiguous structures, frequent irri
tation from biliary calculi, and the ca.uses of cirrhotic changes in other 
organs (chronic alcoholism, syphilis) probably also lead to this disease. 
The condition may be Jimited to a part of the organ. 

Symptoms and Diagnosis.-'rhe symptoms arc hardly indicative 
of the disease. For a long time the symptoms of chronic gastric ca.tarrh, 
frequently attended by diarrhea, may compose the clinical picture. Later 
there may be paroxysms of deep epigastric pain, and slight fever, with 
great anxiety and faintness, occurring at irregular intervals. Some 
ascites a.nd occasiona.l j:wndice, due to pressure, may be observed. The 
detection of free fat in the dejections (without jaundice), and the occur
rence of glycosuria and lipuria, would be of distinct diagnostic value. 
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'.l'he presence of glycosuria in this variety of pancrcatitis proba.Lly indi
cates an extreme degree of destruction of this gland (Fitz). ..\. cachettic, 
emaciated appearance may be associated. Circumscribed resistance on 
palpation in the pancreatic area has been noted. Evidences of hepatic 
cirrhosis or of chronic renal and arterial disease m:iy be present, and are 
likely to overshadow the pancrea~ic lesion<s. 

The prognosis is grave. It 1s to be recollected, however, that the 
greater portion of the gland may becom.c functionless, as the result of 
progressi vc fibrous change, without much impairment of the general health 
01· the production of permanent (fatal) glycosuria. 

Treatment.-'l'he major treatment is dietetic. .F:~ts and starches, 
si nce they demand the pancreatic ferment for their conversion, arc to be 
interdicted, or, if permitted, are to be, so far as may be, artificially di
gested by the administration of tablets of pancrea.tin and sodiL (gr. v-x-
0.324-0.648) fifteen or twenty minutes after meals. Malt dia.lasc, com
bined with alkalies, should also be tried. Becher has found that car
bonated waters stimulate pancreatic secretion in dogs, and hence their 
use may be advised. According to the result of Abelmann's experiments, 
minced pancreas promotes the digestion of fats. 

PANCREATIC HEMORRHAGE. 
(Pa11cnxdic Apoplexy.) 

IT is only in recent years tha.t this fatal affection has been clearly iso
htted an<l defined, and mainly through the observations of Zenker, Draper, 
a.nd especially Fitz. Profuse hemorrhages within and a.round the pancreas 
are seen postmortem. 

Pathology.-The pancreas may or ma.y not be enlarged; it ruay also 
be soft and fria.ble. 'fhe hemorrhage is apt to occur mto circumscribed 
areas of the gland, the interstitial and subperitoneal tissues both usually 
being the seat of hemorrhagic infiltration of a dark-purple color. Con
siderable blood may be found in the omentum. transverse mesocolon. in 
the retroperitonca.l fat-tissue, and surroun<ling the kidney even. Fatty 
infiltration and degeneration of portions of the pancreas may occasionally 
coexist. l\Iilia.ry aneurysms have not been found, but hemorrhages into 
the adjacent mucous surfaces have been detected in some cases. 

Etiology.-Slight hemorrhages into the pancreas may be foun<l that 
arc secondary to excessive chronic passive congestion or to hcmophilic or 
purpuric cases, and they may be met with in acute infective diseases. 
'rhcse have, however, no clinical import. ~l1he precise cause or causes of 
marked hemorrhage into the pancreas are not known. l\Iost cases have 
occurred in a<lults past forty years of age in whom the prm·ious health 
was unusually good. Traumatism, or some obscure local vascular weak
ness, superinduced by alcoholic habits or a rich diet in an atheromatous 
person; or, possibly, some corrosive action of the panccratic secretion in 
cert<.tin destitute states, may operate as causes. 

Symptoms.-'l'he patient may h•ve been in •pparcntly robust health 
when the attack comes on with sudden and startling gravity. Tbe m.ost 
prominent early symptom is intense pa.in, located in the epigastric region 
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or in the lower chest, together with a sense of coustriction. Nausea. and 
vomiting ma.y be associated, and the latter is usually obstinate and gi \'es 
only temporary relief. Tympauites may a,lso occur. There arc early and 
coustant general evidences of internal bleeding-an anxious cuuntcnancc, 
restlessnc:;s, depression, yawning, pallor, cold sweat, a lowered surface
temperature, and a small, rapid, and weak pulse. Prostration and syn
cope follow, and death e_nds the case in from half an hour to twenty-four 
hours. According to Zenker, death is caused by reflex paralysis of the 
heart, due either to some coincident vascular affection, or to pressure, 
perhaps upon the solar plexus and semilunar ganglion (pancreatic apo
plexy). 

The diagnosis is rarely made; but given the sucldcnly-devcloped 
signs of a concealed internal hemorrhage, with pain referred dist inctly to 
the epigastrium, an<l vomiting and rapid collapse, a probable diagnosis 
mav be made. 

·Treatment.-'fhis consists in relieving the pa.in by opiates and in 
overcoming the collapsed condition by free stimulation. 

CARCINOMA OF THE PANCREAS. 

Pathology.-Primary carcinoma is the more frequent variety. lt 
is of the scirrhous form in most cases, and usually involves the head of 
the gland, which may attain to the size of a child's head. Not rarely the 
adjacent organs are found affected, either Ly direct or metastatic exten
sion of the disease or by the pressure of the growth; the liver, perito
neum, stomach, portal vessels, bile-ducts, ureters, and aorta. may thus be 
involved. The pancreatic duct may be occluded, so as to form retention
cysts. Adjacent organs are often adherent to the cancerous pancreas. 

Etiology.-~Ien past forty years of age arc most foblc to carci
noma of the pancreas, though it has been met with even in the new-born. 
~lirallie bas collected 113 cases of primary carcinoma of this viscus (Fitz). 

Symptoms.-'l'hcse a.re scarcely ever sufficient to indicate the dis
ease with any certainty . There are usually a stubborn dyspepsia., a 
progressive Joss of flesh and strength, anemia, and a dull, or sometimes 
neuralgic, epigastric pain. Nocturnal paroxysms of pain a.re common, and 
arc often accompanied by signs of collapse. In some cases vomiting and 
diarrhea are present. 'The stools may be light in color, greasy, and may 
contain blood. 'fhere may also be found an abundance of undigested 
muscular fibers in the stools in the absence of diarrhea.; this is an incon
testable proof of faulty pancreatic digestion . Among the pressure-effects 
due to carcinomatous enlargement of the head of the pancreas there ma.y, 
not rarely, be jaundice (due to pressure upon the common duct), which 
persists and "is associated with an enlargement of the liver and gaJl
bladder." Ascitcs may appear from pressure on the portal vein . Cl1yl
ous ascites, from pressure upon the thoracic duct, bas been observed in 2 
cases. The inferior vena cava may be compressed, causing dropsy of the 
lower half of the body; also the duodenum, followed by gastrectasis or by 
signs of intestinal obstruction. Fitz points out that carcinoma of the tail 
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of the pancreas may be a cause of hydronephrosis of the left kidney from 
pressure upon the ureter. Marasmus and the cachexia. grow from bad to 
worse, and emaciation may become so extreme as to permit of a satisfac
tory pa.lpation of the tumor, which occupies a position nca.r the median 
line above the umbilicus. Very often, howe\•er, the growth is too <lcep
seatc<l to be felt, being palpable in about one-third of the cases only. 
Glycosuria may be associated. 

D iagnosis.-Carcinoma of the pancreas is probably present in a 
given case in which there are rapid anrl. progressive emacia.tion 1 <lcep
seatcd cpigastric pain, muscular fibers in the stools, without diarrhea, but 
with l.te jaundice and enlargement of the gall-bhd<lcr, and the detection 
of a deeply-situa.ted, fixed, and firm tumor in the region of the gland. 
The qmtntity of indican in the urine is diminished . 

.Aortic abdominal anew·ysm may be mistaken for carcinoma of the 
pancreas because of the transmission of the aortic pulsation to the tumor. 
But in aneurysm the impulse is expansilc instea<l of to and fro. and the 
contact is neither so sharp nor so sudden; moreover, the cancerous 
cachexia is absent in aneurysm, and the history of the case may be clearly 
indicative. 

It is sometimes difficult to differentiate a malignant tumor of the pan· 
creas from carcinoma of the pylorus, of the stomach, or of the trans\•erse 
colon or omcntum; the following points will help in the differentiation 
of the former two : 

0ARCl~0}1A OF TDE PANCREAS. 

'1'!~~ ~~~~~~ei: ~f~f~t~;a::~,.~~1e~xeI~ \~a!~~ 
nsi:iociated with gastric dilatation. 

Symptoms of chronic dyspepsia manifest 
thmnse\vcs. 

'l'he vomitus is bilious; docs not contain 
hlood i often is that of ga.strectasis. 

IICI is present, while there is an absence 
of lactic acid. 

The stools contain undigested muscle· 
fibers. There is an absence of pan· 
creatie secretions. The urine may con· 
tain sugar. 

There i~ usu:t.lly jaundice ; sometimes 
ascites is present. 

InOationofthestomachshowstheabsenee 
of a pyloric growth. 

'l'l:Cc~~u~~i~h:~l ~nf;! ~c:Ct~~ o~~a~:u:~Y 

CAacrnol1A OF Tnr. Pl't.ORUS. 

The tumor is more freely movable, and 
is usunllyassociatc<l with dila!ntionof 
thestomn.ch. 

There are more marked gastric flymptoms. 

"There is coffce-grounc1 11 ,·omitus. Itis 
seldom biliouEi. 

HCI is absent from the ga.o;tric contents; 
lactic n.cid i~ present. 

Usually the bowels a.re constipated. with 
occasionaldi:urhea. 'J'hestoolsare 
lJlack after a hemorrhage. 'J'he urioe 

Us~~ry ~fi~r~0rst~li; j!~~d:~e or ascites. 

InHation shows the pre!Scnceof a pyloric 
tumor. 

Thf'eourscismore chronic.and secood· 
ary growths nppear in the liver. 

1Yeoplastic ,growths of tlte transverse colon are also more often super· 
ficial, and are movable and definable with the palpating fingers . There 
are symptoms of intestinal obstruction here, and inflation of the colon 
will show the relation of the tumor to the gut. In carcinoma. of the 
colon the urine generally contains an increased amount of indican. 

Obstrnctive ;'au.ndice due to gall-stones may be mistaken for pancre· 
atic carcinom::i; but iu the latter affection the jaundice develops more 
gradually, may be less marked, and is permanent, while thn.t of chol~ 
lithiasis is transient. In hepatic colic the onset is sudden and the pain 
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is severe and colicky, or is reflected to the right and posteriorly, with 
equally sudden relief. 

A discussion of the prognosis and treatment of carcinoma of the 
pancreas is obviously unnecessary. 

PANCREATIC CYST. 

Pathology.-Pancrcatic cysts may be single or multiple, and large or 
small. \\"hen large they develop chiefly to the left of the median line. 
Sometimes a. cystic pancreas may ha\•e the appearance of a bunch of 
grapes, or a single cyst may be so large as to simulate an ovarian cys
toma., and may contain as much as several quarts of fluid. The contents 
ma.y at first consist simply of retained pancreatic juice, and usually the 
liquid is dark-gray or dark-brown, alkaline, and hemorrhagic or albumin
ous. 'l'he specific gravity is from 1010 to 102-1. Atrophy of the pan
creas may ensue. Examined microscopically, the contents reveal leuko
cytes, red blood-corpuscles, oi l-drops, fatty degeneration of the epithelium, 
and crystals of fatty acids and cholesterin. 

Etiology.-Cysts of the pancreas may be clue to occlusion of the 
paucrcatic duct or its branches by compression from within or without 
the gland. 'l'hey may also be clue to tumors, to impaction of biliary or 
pancreatic calculi, to cirrhosis or angular displacements of the gland, or 
to the obstructive swelling from extension of catarrh of the bowel 
(Krecke). Many cases have been traced distinctly to traumatism. Lloyd 
suggests that the cysts that follow local injury are in reality instances of 
encysted peritonitis involving the lesser omcntum or that portion of the 
latter covering the pancreas. Cysts of the pancreas usually occur in 
adults, though rarely they may be congenital. Sex is without influence. 

Symptoms.-The symptoms are those of pressure, au<l in part are 
the result of au absence of the pancreatic secretion. Pain may be ab
sent, or it may occur as colicky paroxysms, referred either to the epigas
trium, the left hypochondrium, or even the left shoulder. Jaundice and 
aseites are present in large tumors. Vomiting, constipation, or fatty 
diarrhea, with undigested muscular fibers in the <lejecta, or clay-colored, 
pasty, and offensive stools, may be present. Albumin and sugar ma.y be 
found in the urine. Emaciation is not infrequent. Intest inal hemor
rhage may occur and recur. A la.te and constant symptom is a feeling 
of pressure in the epigastrium. 

Ou physical examination a smooth, elastic, lobulated tumor is discov
ered in the region of the pancreas if the growth is moderate in size. 
Sometimes a very large cyst develops in a remarkably short space of 
time-i. e. in a few weeks. When very large in size fluctuation is easily 
elicited. It may be slightly movable in the grasp and during inspiration. 
I t usually presents between the stomach and transverse colou an area of 
dulness, and unless the tumor be of large size it is surrounded by tym
panitic resonance of deeper timber above than below. Auscultation may 
reveal a murmur caused by compression of the aorta. When the cyst 
attains enormous dimensions the usual mechanical pressure-effects are 
produced. 

Diagnosis.-The diagnosis rests on the typical physical signs-the 



910 DISEASES OP 7'IIE DlGESTil'E Sl'STEJI. 

discovery on palpation of a. smooth, elastic, lobulated, or rounded tumor 
tha.t is slightly movable, and on percussion of a dull area. that is not con
tinuous above with the spleen- and liver-dulness. Resort has been bad 
to filling the stomach with air and the colon with water (after purging), 
an<l thus proving by palpation the deep-seatecl situation (behind the 
stomach) of the tumor. The supposed cyst may be aspirated, and if 
pancreatic fluid be obtained, it will digest albumins and emulsify fats. 
'l 'his test is not wholly reliab le, however. A pancreatic cyst may be 
mistaken for an ovarian cyst, for renal tumors \cysts), dropsy of the gall
blaclder, and retroperitoneal sarcoma (Lobstein's cancer). The differ
entiation is extremely difficult, and must be made by a comprehensive 
and careful stufly of all the points in the case. 

The prognosis is good under proper t reatment, which would seem to 
be incision and drainage. 

PANCREATIC CALCULI. 
P a thology.- 'l'hese are grayish-white, rounded concretions, consist

ing of calcium carbonate or phosphate, with a nucleus of inspissated 
mucus in most instances. 'l 1he calculi may be fine as dust 01· as large 
as an almond. Among their remote pathologic effects are fistulous com
munications with the colon, peritoneal cavity, and stoma.ch. Atrophy 
of the organ is frequently, and carcinoma. rarely, associated. 

Etiol ogy.-Pancreatic calculi presuppose a catarrhal condition of 
the pancreatic duct, with retention of secretion, anomalies of the pancre
atic secretion, or the presence of cysts or some other form of obstruction 
of the pancreatic duct. 

The symptom s arc developecl when, during the passage of the stones 
along the cluct to the duodenum, the htter excite inflammation. In con
sequence, pa.roxysm'3 of pain occur (7>anf'rPatic colic) that arc usually 
attrihutC'd to gall-stones, and we are often una.blc to differentiate the two 
conditions. The radiation of pain along the lower left cost[ll border to 
the back rather than to the right side, and po~sihly the detection of free 
fat in the stools, or glycosuria, may a.id markedly in the diagnoRis. 

Jaundice is usually absent in pancreatic colic. )loreover, the finding 
of characteristic calculi in the stools is entirely confirmatory. Soon or 
lrite emaciation may become marked in calculi of the pancreas. 

The prognosis is mainly dependent upon the a~sociatc<l lesions and 
upon certain sequcl::c- pancreatic cysts and chronic pancreatitis. 

The indications for treatment do not differ materia11y from those of 
hepatic colic. 

XII. DISEASES OF THE PERITON EUM. 
ACUTE PERITONITIS. 

D efinition.-An acute inflammation of the peritoneum. The con
dition may be primary or secondary. Clinically, two varieties-gener~ l 
and circums.cribed-are recognized, whi le, pathologically, the disease IS 

classified according to the nature of the exudate. 
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Anatomic and Pltysiologic Peculiarities.-The surface area. of the 
peritoneum is lluite exte1~sive, being almost equal. to that of the ski~. 
Flui1ls of all sorts are rapidly absorbed by the peritoneum, and thus, 1f 
they be poisonous, constitutional infection is speedily propagated. 

"pathology.-Upon opening the abdomen in acute general peritonitis 
vao;:cular injection both of the serous covering of the intestine and of the 
parietal layer is observc<l. Even in the most recent cases the coils of 
intc:-<tine may be feeb ly glued together by lymph, while in those of longer 
1luration the adhesions are quite firm. As in the analogous inflammation 

. of the pleurre or pericardium, we distinguish the folio'\ ing forms patho
lorrically: (a) A plastic or jibrinous) in which there may be al~o a. small 
a~ount of serum present. (b) Se1·0-fib1'inous ( comparati \'Cly infrequent), 
chiefly chara.ctcrized by an abundance of sero-6.brinous fluid. Addition
ally, the coagulated fibrin forms a con~ring for the parietal and visceral 
layers of the peritoneum. · (l') Purulent (most frequent). 'l'he amount 
of inflammatory exudate varies greatly, and is frequently enormous, ex
ceeding 30 liters (quarts). Not rarely putrefactiYe decomposition of the 
pus occurs, especially in perforative and puerperal peritonitis, giving rise 
to a thin fluid that is grayish-green in color, is sometimes distinctly sani
ous, and emits a gangrenous odor. Offensive gases arc present with rela
tin frequency. These may come from the intestinal canal, following the 
track of perforations. or they may be due to decomposition of the puru
lent exuda.te. (d) llemorrlwgic. This form is common in cases that are 
of a cancerous or tuberculous nature, though it also occurs in acute gen
eral peritonitis of traumatic origin. 'l'uberculous peritonitis is considered 
separately. In severe types of the disease the intestines arc the seat of 
morbi<l changes. Their walls are often thickened on account of inflamma
tory edema, while at the same time their muscular coat is also wcak<'ned 
- even to absolute paralysis-allowing of a greater or less degree of 
tympanitic distention of the bowel. 

~rhe different pathologic varieties above described may be limited to 
definite portions of the peritoneal sac, when they are termed "encap!'iu
lat<~cl" or localized acute peritonitis (i•ide wpnt). In localizctl purulent 
peritonitis, further extension of the proce~s is arrested by the rapi<l forma
tion of circumscrihed a<lhesious due to the exudation of lymph; there 
ar<' also urnloubtcd instances of circumscribed. aplastic peritoneal ab
scesses. 'l'hc milder forms of limitC'<l plastic and sero-fibrinous perito
nitis pursue a. slower course than the purulent variety, and as commonly 
lead to the development of firm adhesions (adhe.1Jh1e peritonitis). Since 
the histologic changes in acute peritonitis do not differ from those ob
sene<l in other inflammations of serous membranes. the reader is referred 
to the ~ection on Pleurif-ly for their consideration. 

Etiology.-The irritants causing acute peritonitis may bc-(a) Or
ganized inflammatory a.gents (organic irritants). 'l1hese may be specific 
and non-specific. Among the non-specific agents arc the pyogenic bac
teria. Gra.witz has shown that the latter can only cause peritonitis under 
certain conditions; they excite the disease when injected into the perito
neal cavity or when poured out from the diseased or injured membrane 
more rapidly than the peritoneal tissue can dispoc:.e of them; also when the 
~pithelial layer has from any cause been remo\·ccl. Absorption may be 
interfered with, while the pyogenic micrococci continue to enter from the 
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bowel or other viscera. in great numbers. 'Unfortunately, the clinical 
practitioner often meets with cases of peritonitis in which these pyogenic 
organisms are the only positive agents. 'l111ese essential conditions obtain 
when the membrane is wounded by the perforation of gastric and intestinal 
ulcers, and also in perforation of the gaJl-bla<lder, in rupture of the lh•er, 
kidneys, an<l spleen, when the latter are the seat of abscesses, and, with 
uncommon frequency, in appendicitides with purulent infla.mma.tiou in 
the ovaries, and in the Fallopian tubes. "There are instances in which 
peritonitis has followed rupture of an apparently normal Gra,afian follicle" 
(Osler). It has been experimentally shown that non-specific organi,ms 
tha.t are non-pyogenic are incapable of causing peritonitis unless the 
scrosa is injured. Death may result from the injection into the peritoneal 
sac of putrid liquid if the dose be large enough, but it is practically the 
same whether the fluid is injected into the blood-stream at once or allowed 
to find its way into the peritoneal cavity, and the result follows nearly as 
quickly in the one case as in the other" ()loullin). The rapid absorption 
of liquid substances gives full opportunity for the phagocytic ac:tion of 
the white blood-corpuscles. Among specific organic irritants the tu~ercle 
bacillus deserves especial mention, though, as before intimated, a discus
sion of its characteristics is not in place here. The streptococeus pyog
enes is probably responsible not only for many cases of puerperal perito
nitis, but also for many of the post-operative variety. i'ilol'e frequently 
than the streptococcus, however, has the staphylococcus pyogenes aureus 
(or albus) been found in such instances. 

The bacteriu:m, coli commune (always present in the intestinal tract) is 
most frequently the leading factor in peritonitis of intestinal origin, and, 
I believe, also in that form following operations upon the appendix. 
Occasionally other organisms, as the pneumococcus, the bacillus of Fried
lander, or the bacillus pyocyaneus, have been found. Osler saw a case 
in which the ameba coli was found in the thin, fibrous peritoneal effusion. 
Patients have been known to die of scpticemit~ after operations on the 
abdomen (secondary infection), without any detectable evi<lenc<' of peri
tonitis. 

(b) Chemical Irritants.-1These arc rather numerous and varied, though 
all produce their effect in one of two ways. First and most frequently, 
the irritant acts upon the membrane, exciting an exudation of lymph. 
In this instance constitutional intoxication is secondary. Secondly, the 
chemical irritant may be quickly absorbed and produce systemic into~ica
tion immediately. 

(c) Mechanical irritants, as, for example, a hernia, which may produce 
a localized peritonitis. 

(cl) Peritonitis may be clue to a direct extension of inflammation from 
the intestinal tract or other adjacent organs. In the majority of insrances 
this variety is protective in character and results in local adhesions. I 
have seen a few undoubted instances of peritonitis secondary to pleurisy 
in which the irritants presumably found their way from the pleura. to the 
peritoneum along the course of the lymphatics in the diaphragm. 

(e) rrhe disease very rarely occurs idiopathicaUy: somewhat more f:e
qucntly it appears as a rheumatic condition, and then it is usually attrib
uted to exposure to cold or wet. These so-called idiopathic ca~es are 
probably instances of cryptogenetic infection. As in other inflamma.-
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tions of serous membranes, so peritonitis ru1.1.y be secondary to chronic 
Bri(Tht's disease. In such cases the special irritants reach the mcmbrnne 
eith~r from the intestinal canal or through the general circulation. 

Clinical History.-The symptoms are both of a local and a general 
nature. In stlwnic cases of pcrforative peritonitis they occur simul
taneously with great severity and su<ldenness. On the other hand, in 
asthenic cases, buch as occur frequently in those already afl\icted with 
some 8Crious disease that is apt to result in vcrfora.tion (for example, 
typhoid fever), both the local and constitutional symptoms .arc more or 
less masked by the disturbances due to the primary afl'ect1on. Again, 
circumscribed a,bsccsses of the peritoneum often lead to diffuse suppura
tive peritonitis, and the change may take place so insidiously as to defy 
detec:tion. These anomalies from the typical onset and course of the 
disease are by no means exceptional, and should ever be distinctly home 
in mind by the physician. 

Loca.l Symptoms.-.Among these, pain is the chief. At the commence
ment its seat of greatest intensity corresponds, in most instances, with 
the scat of origin. H ence the character of the causal disca!'e is often 
betrayed by the location of the chief pain. }"or instance, if this ap
pears in the region of the stomach and is referred to the back or shoul
ders, we would think of gastric ulcer: if in the ileo-cecal region, of ap
pendicular disease; and so on. It follows that quite commonly the 
severest pain is in the lower half of the abdomen. It is almost constaut, 
increases in severity, and finally becomes general and cxcrnciating: it 
is ah;o much increased by deep respirations, by pressure, and by bodily 
movements. It remits, but docs not intermit, though it may be slight 
in astheuic cases. Here the patient is excessively weak, while his sen
sibilit ies are greatly blunted. Gastro-intes.tinal symptoms are promine~t, 
more particularly vomiting, which occurs early and is apt to recur with 
rclati\·e frequency. It may follow the taking of food, though, in my 
own exper ience, it bas moro frequently taken place spontaneously; the 
vomitus then consists of a. watery liquid greenish in color and contain
ing mucus. In rare instances the matter vomited is a. dark-brown 
liquid. Vomiting may sometimes be absent, howeYCr, owing to the 
presence of marked asthcnia or coma. Eructations arc common, and 
constipation is usually present. On the other hand 1 thC're may e ither 
be diarrhea throughout the disease or this symptom may often precede 
the constipation . Constipation is due ch iefly to a weakened condi
tion of the muscular coat of the intestine, while the diarrhea is to be 
ascribed to an increased peristalsis due to intestinal e;atarrb. 'l'he apex 
of the heart is elevated; the tongue at first is furred and moist, and 
later it is dry, brown, and often fissured. 

Constitutiona.l Symptoms.-At the onset the patient in as.thenic cases 
is seized with a rigor that may be repeated. The shock sustained by 
the ne~ous system in acute peritonitis is most intense: the temper
ature rises immediately, though it does not, as a rule, attain to a. high 
point, and it frequently presents a curve more or less characterist ic of 
suppumtion. ~I.1he rectal temperature is often rcla.tivcly high; the 
respirations arc shallow and much accelerated, ranging from thirty to 
forty per minute. W c have, as factors to uccount for this increased 
frequency, (a) a crowding upward of the diaphragm, (b) the greatly en-

" 
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fechlcd heart, and (cl the pain occasioned by thro" ing the diaphra•m 
into action. The heart early beeomes excessi,·ely weak, and, a~ wo~l1l 
be expected, the puli:.:e is rapid. small, and soft. The pul:.;e toward the 
close becomes exceedingly frequent (130 to 150 heats per minute) an<I 
is almost impcrccpt1blc; <luring the early stages the pulse ranges from 
100 to 130. Other evidences of more or less marked circulatory col
lapse soon manifest themselves. The patient wears an anxious facial 
expression, the eyes arc sunken, the features pinched. and cool, the lips 
cynnotic1 and the extremities arc likewise cold and somewhat livid. rl11JC 
patient invaria.bly assumes the supine position, with the lower extrem~ 
itics dra.wn up, so as to lessen the tension of the abdominal muscles, and 
thus to secure the greatest possible comfort. The urine is scanty, high
colorcd, an<l contains indican. There m::ty be a retention of urine. 
though more often, prrhaps, micturition is n,orc frequent than in normal 
health. Markc1l nerrous symptoms do not appl'ar: indeed, the mind 
usually remains quite clear to the close. :Moderate delirium, howC\"Cr, 
which sometimes gives way to mild stupor, is met with occa~ionally. 
In connection with these facts it should be pointed out that in the 
3'1-thenie form of acute peritonitis the constitutional features differ from 
those above described. The temperature is usuall_Y subttorma.1 (except 
in the rectum), the pulse is exceedingly feeble an<I running, aud the 
signs of collapse are we11 marked from the on~et. 

Physical Signs.-Inspeelion reveals the gradually increasing abdom
inal distention, that frequently becomes exccssirn if the intc:.tinal walls 
are more or less completely paralyzed. Often the amount of effuf:.ion 
soon becomes la.rgc, when the abdomen appears wirlene<l. 'J1he degree 
of distention bears a definite relation to the severity of the inOammator.v 
process, and is in in\·erse ratio to the de\'e lopmcnt of the nb<lominal 
muscles. Thus, when the latter are poorly developed or greatly relaxed 
the expansion is enormous. On the other hand, when they arc strong 
the muscles arc apt to be quite tense, permitting of a rclati\·ely slight 
enlargement; the· abdomen may even show a small eoncaYit.v, in which 
case the walls are of a board-like hardness. 'l1l1e cardiac apex-beat is 
displaced upward ancl outward, occupying the fourth intcrspacC'. 

Palpation elicits extreme tenderness, more particularly in the vicinit.r 
of the umbilicus. In not a few instances of acute peritonitis h:lH I 
been a.ble to detect a distinct friction-rub. Percus~ion gives crcr,r"hcre 
au exaggerated tympanitic note. rrhere is often an absence of Ji,·cr
dulness in the mammary line, and rarely also it is absent in the mid
axillar,Y line. In pncumo-peritoncum, resultin~ from perforation o~ the 
gut or stomach, we often meet with an absence of livcr-<lulne!-'S, cspcc1ally 
when a large purulent effusion coexists. It is to be remembered, liO\\

C\"Cr, that a great diminution in, or even the total effacement of. the dull 
area may be caused by coils of intestine forcing their wny up hct\\~('cn 
the anterior surface of the organ and the inner surface of the abdomrn:1l 
wall. Owing to _the fact that the tliaphrngm is pushl'cl up, both the 
upper an<l lower Imes of hepatic dulncss, when pre~cnt. arc corrc~po~d· 
ingly higher than normal. To the left we find the lowN ]er(') of c~rdrnc 

~~~l~l~~s~f a:h ~ i a~:'tp~r::,~ .fift~ p ~·~!~ictl:1~1 ll~~~~~t i~c(~ :: ftt~;:~~:l ~;!r ~~~:.-:\~:~. ad-
B,r mean" of pereus'Jion, sooner or later, fluid cffu:-.ions arc u:;ually 
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detectable in ai:.thenic cases. On the other hand, there ma~· be in mark
e1llr asthenic cases a ,-cry slight amount of liquid cxudation 1 that is 
oftC.n too small to admit of detection. When the cffu~ion is con.'l.iderablc 
in quantity there is llulness on percussion OYer the most dependent 
parts; when tympanitic di~tention is excessive, however1 even a copious 
effusion may be so effectually hidden as to elude discon~ry in tLis \1 ay. 
1 have already reported one such instance. 1 On account of the p:-iinful 
character of the illness the patient's position cannot, in the nrnjority of 
instances, be changed. When. howernr 1 the decubitus can be nltcrecl 
the line of dulncss wi ll be found to be monlble, but the degree of mo-

~~:~~:i~~~i~:i·c~~~~~<l i T\1['cg.~;~~c~11~fe~?~1Z1~st~~r~l~t~t~~t~~n~1:ti1~)~;~~1~;~~~~ 
giving rise to areas of circumscribed clulness, a1~d these must not be 
mistaken for the lesions of a localized peritonitis. 

Course and Prognosis.-_\_sthenic forms of peritonitis arc perhaps 
inYariably fatal. Though the local symptoms and signs arc not marked, 
the characteristic evidences of collapse appear almos.t immediately and 
grow in intensity to the cud. The duration in ~tbenir ca~cs rarely cx
ceerls one or t\\O days: in asthenic cases it is longer. Ja:-;ting from four 
or five to six or eight days. Death sometimes occurR 11uitc su<ldenl.v, 
owin~ to cardiac exhaustion or paralysis. Although most instantcs are 
dynamic in the earl~' stagcR. acute diffuse peritonitis as5umeR a markedly 
a<lyuamic form in the later sta~es. the cases terminating in fatal collapse. 
'l'he clinirnl pcculiaritie~ and thq course of an indiYidual ea~<' ::ti'(' greatly 
influenced by the etiology. Acute genera1ized peritonitis arising from 
perforath•e appendicitis, from perforation of a gastric ulcer, or from 
external injuries is usually of a severe type and prOYCS quickly fatal. 
Prompt operative interference, however, is powerful in sa.viug life in a 
small percentage of the latter class. 'rhen tLe disease is traceable to 
rheumatism or exposure recover.v may take place. A case occurred in 
my own practice in which acute scro-fibrinous peritonitis with consitler
able effusion was associated with acute articular rheumatism and organic 
lesions of the aortic segments; the patient reco\·crc<l. 

con~~i~~ ~e~hci~~l i ~~~,~~.1~.~~n,:_ti\~ m1~~i~-~ i ~:;~~~:t~tl ~~~rn~1!<~ti~: c~ '~o~ ~~ 
proper place. 

LOCALIZED OR PARTIAL PERITONITIS. 

(f'irrumscribed Peritonitis.) 

rrhis is a localized form of inflammation of the peritoneum that is 

~ol~~~t:~i';:o~;;~~,1 ~}t~1h~h~1!~~-~~.1~n~~,·cw~~co~: ~~nf111~ ~,1~,~.~~t~~ :~~11~!ni~1~~1~,i~·~ 
cumscri!Jed peritonitis such terms as perihcpatiti~. pcrisplcnitis, pcri
nephritis are applied. The condition iR founcl in its most important 
form in a11pencliciti1;, but the points tbat arc characteristic of localiza
tion in this disease h~ve been mentioned clscwh('re (i1i£le AppetHlic·itis, p. 
817). Local peritonitis may alRo be caused by a carcinomatous growth. 

_ l~11n-p11ewuotl1ora:i: subphre1~ic!u1 is tbe term applied to n circum
scribed peritonea1 abscess contammg air, situated between the li\·cr ancl 

1 lnlenwlio11al Nedical C'linit:l!, \'Ol. ii i. !;eCOncl seri~1 p. 82. 
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1li aphragm . 1rhe condition is described under the beading .\ cute 1)cri
hepatitis (p. 87 3). 

Loeal pelvic perito11iti.~ (perimetritis) is the most fre11ucnt variety, 
and is secondary, as a rule, to infl ammat ion about the uterus 1 Fa1lopian 
tubes, and ovaries. Its consideration, howc\'er, must be left to special 
works on gynecology. 

Symptoms.-'l'he local clinical features do not differ from those 
described under the diffuse form, but their area of di st ribution is 
more or less strictly limited to definite regions. By eliciting the physical 
signs with care fluid collections are s?metimcs clcmonstr:lblc. The 
constitutional symptoms are lik ew i.:;e similar in character, though less 
markctl than those belonging to the diffuse variety. Th ere may be 
rigors, and pyemic symptoms appear, together with tL c tcmpcraturc
curve peculiar to this condition. 'J1he danger of involvement of the 
genera l peritoneal cavity as the result either of rupture or of an exten
sion of septic inflammation is a constant menace. When the peritonitis 
remains locali zed these cases may pursue a. subacutc or creu a chronic 
course, though in most instances the constitutional di!;turbance becomes 
grave at la!St. 

Diagnosis.-In attempting to diagnosticate acute generalized peri
tonitis it is of great importance for the clini cia n to keep in remembrance 
the stheni c and asthenic forms of the affection. 'l'he character and 
gravity of the symptoms, both general and local, arc such as to render 
the tliaguosis of the stheni c form enti,rely easy. Especially valuable 
features arc the constant pain, th e marked tympany, the excessive ten
derness under pressu,re, and the vomitin_q at ?°nter-vals of a greenish 
jlu.icl material. Of equal importance are th e serious general disturbance 
previously depicted, and in parti cular the cool, sharpened features and 
the ever-increasing weakness and rapidity of the 1mlse. These clinical 
manifestations clearly forcsha,dow canliac exhaustion or fatal collapse. 
When the cases are not seen until the advanced stage has arrived, how
ever, the diagnosis presents ma,ny difficulties. Nothing is now more 
important than the consideration of the hi story from the time of onset, 
also of the previous history, with a view to determining the point of 
origin and the proba.blc cause of the di sease (usually some such primary 
disease as appendicitis or gastric ulcer). 

The smaller number of cases belonging to the adynamic type are 
from the start extremely difficult of diagnosis. H ere a history of the 
causal factor, the presence of moderate tenderness, and augmented ten
sion of the abdomen, with profound collapse, would point strongly to 
this condition. It must, however , be confessed that a positive opinion 
is often unwarranted, owing to the absence of such clinical indications 
as have been before mentioned. 

Differential Diagnosis.-Hysteric peritonitis (so called) simulates in 
every leading particular th e genuine form so closely as to mak e the dis
tinction an insurmountable difficulty, unless there be present other hys
teric manifestations. In my experience the tenderness has been out of 
proportion to the gravity of the constitutional disturbance. The patient 
often complains bitterly before the abdomen has been touched ; on the 
other hand, when his attention bas been otherwise engaged firm and 
prolonged pressure can be made. 
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Acute generalized peritonitis occasionally supencncs on typltoidfever. 
In such cases it is caused either by perforation of the intestine or by a 
direct extension of inflammation from a deep typhoid ulcer. If con
sciousness be retaincd 1 sudden severe pain, tenderness followed by cx
ce~sive tympacy. and signs of collapse '' i1I establish the diag~osis. 
Peritonitis, bowe,·er, develops more often in those gra\'c cases of typhoid 
that are attcncled '' ith coma 1 marked mctcorism, and profound adynamia, 
and under such conditions it often remains unrecognized (l•ide Typhoid 
FeYer, p. 35). 

In acute enterie catarrh the mcteorism and sensitiveness under press
ure are usually less pronounced; the disease also lacks the m:~rkcd con
stitutiorml symptoms of acute peritonitis. The pain is colicky, is c:ha
racterir.ctl by exacerbations, and CYCn intcrmits in entero-colitis, while 
it is constant in peritonitis. The pain in acute enteric catarrh is often 
followe<l by diarrheal stools. 

Intestinal colic is distinguished from peritonitis by the flatulence, the 
borborygmi, and the wandering pain in the absence of all other phe
nomena. 

RlteumatiJJm of tlie abdominal muscleR excites pain, "hic:h, howe,·cr, 
is superficially located (the disease being an affection of the muscular 
layer), and is frequent!;· asi;:.ociated with rheumatism in other parts of the 
boJ.y. There may also be a clear history of previous rheumatic attacks. 

Tubal pregnancy (<~flu ruptm·e) has also been confounded with acute 
]Jeritonitis, but its differential diagnosis is fully discussed and must be 
looked for in !'pecial ''or ks on gynecology a1Hl obstetrics. 

Rupture of an abdominal aneurysm and e111bolism of the superior 
mescntaic w·tery arc a.lso conditions that gi,·c rise to pcritonitic !'ymp
toms-mcteorism. recurrent Yomiting, and collapse-all appearing "ith 
explosive Yiolcnce. 

Acute gencraJ izcd peritoniti:;; in its symptomatology bcH~ ~ close 
resemblance to acute intestinal obstruction. and the discnm111ating 
points ha,·c alread_y been tabulated (vide p. 831). 

Prognosis.-Gcncral suppuratiYc peritonitis is a l mo~t inrn.ria.bly 
fatal. lJ n<lcr the pl'csent impro\·ed methods of dealing with the affec
tion, however, it may be confidently expected that the mortality-rate 
will be lessened in the near future. Perforati,·c and puerperal periton
itis offer the most unfarnrable prognosis. "bile that form due to 
extension of inflammation promises the most fo.,·orablc outcome. In 
localized forms of the disease timely opera.ti,·e interference has sa,·ed 
man~· lives. Death ma.y be caused either by the primary i:ihock or by 
cardiac exhaustion. 

Seguel<e.-If recover~· should take place, the incvitahlc resul.t is the 
formation of adhesions and fibrous bands;, the co11traction of wl11ch may 
caus(' constriction of the bowels, bile-ducts, and other !-ltructurcs. 

Treatme nt.- Hygienic and Dietet ic.-'J'11e pntient should be placed 
in the position that wi11 gi,,e him most comfort. and should bo kept ah
solntely uncliRturbcd. The sick.room shou ld be of good size and "ell 
Ycntilatecl; the temperature should be kept at from 65° to 70° F. 
(18.3°-21.1° C.). 'l'be diet demands carefu l attention. Pancreatizc<I 
milk in accurate dosage (3i\'-Yj-128.0-102.0-ernry two l1ours) should 
be :ulministcred, and if the stomach will not bear the introduction of 
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nourishment, recourse should be had to rectal alimentation. Other pre
digested liquid food-stuffs, as rneat-juices, ma.y also be ri11owcd. 

Medicinal.-FormC'rly the opium method of treatment, first in~ti
tuted by the late Alonzo Clarke, was the one followed by the bulk 
of the profession. His plan was to administer J gr. (0.0324) of mor
phin or its equivalent (gr. ij-0.129) of opium, and repeat the do-e 
C\'Cry two hours until tbe respirations were lowered to ten or tweh·c per 
minute. The pupils were then obsen.·cd to be contracted, the pul~c 
from 76 to 80, the pain rclicvccl, and peristalsis arrested. This latter 
effect was obtained, even though in the case of some patients larger 
closes of opium than here indi cated were necessary; in others smaller 
doses sufficed. The bowels were absolutely let alone. It is explained 
that in frivorab1e cases the bowels moved spontaneously at the end of 
one week, and that the patient then entered upon convalescence. This 
method of trea.tment is a.t present adhered to only by the ultm-conscrv
ative element of the profc:3sion. Among those authors who recommend 
opium as the most efficient measure in the treatment of this disease 
many still advise against the immoderate dosage previously so generally 
a.rlministere<l, but employ just enough to keep the patient well under 
tbe influence of the drug. 

The leading mode of trei1tment to·day cons ists in the use of saline 
111u·yafil}es, exhibited in divided doses in co11centrate<l solution (3j-ij -
4.0-8.0-every two 01· three hours) until several copious serous dis
charges occur daily; this effect is to be maintained until the local con
dition shows decided impro\•ement. Purgatives do good when givrn in 
this manner by causing a. rapid exosmosis of scrum from the blood-res
sels of the intestines, by removing the collateral edema, and by indi
rectly relieving the congestion of the peritoneum, thus promotin~ a 
rapi<l absorption through the latter membrane. By in creasing the peri
staltic movement they also diminish the danger of peritoneal adhe:;ions. 
'l'he remedies to be selected will depend upon two primary considera
tions: jfrst, the etiology of the individual case (whether a. communica
tion has or has not been established between the peritoneal cavit,v aml 
the bowel), or an intra-peritoneal abscess or abscess-carit_v in one of the 
abdominal viscera; and secondly, the typC' of the case, whether stheuic 
or asthenic. If perforation is known to Lase t<tkcn place or the occur
rence of this accident is strongly suspected, a prompt laparotomy, fol
lowed by the free use of salines, is the proper treatment. After tbe 
primce vice have been looke<l after by the surgeon, salin es. for the rca~ons 
before stated, are to be used with a free hancl. For a like reason they 
are most serviceable in peritonitis <luc to extension of the inflammation. 
and also in tbc puerperal form. If the patient be robust, with a full, 
tense pulse, we may begin the treatment by the use of mercur_r, the 
be~t preparation being calomel, exhibited in fractional doses (gr. !':->-

0.032-1:-C\·ery hour) until its purgative action is obtained; this is to be 
followetl by the salines. The object of the calomcl treatment is to fle
fibrinate the exudation as well as the blood of the patient. Indications 
demanding the opium treatment <lo not often present thcm:;:,elvC'S. "·hcu, 
however, the vital forces arc profounclly depressed, as sh0\\11. ?Y the 
symptoms of coll~l)li'IC. and there is not en~n a reasonable :--u~p1c1on of 
perforation, then opium shoul<l be tried, but not in the heroic <loses 
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formerly advocated. Enough only should be given to obtain the physi
ologic effect of the drug iu a. moderate cl('gree. Ag:Lin, if the cvi<lcnces 
of perforation into the general peritoneal cavity arc complete and com
petent surgical skill is not at hand .. large doses of morpbin arc imper
ati,·e, with a view to relieving p~un, keeping the pa,tient at absolute 
rest, and sustaining the heart against the exhausting effect of shock. 
The bowels should now be relieved by simple large cncmata. 

Local Trea.tment.-At the onset, if the patient be strong, from twenty 
to thirty leeches arc to be applied to the abdomen. In cases in which 
meteoric distention is not great I have also made repeated trial of the 
following ointment with gratifying results : 

~- Ung. ichthyoL, 3j (32.0); 
Ung. bellaclonme, 3ss (16.0); 
l'ng. hydrarg., q. s. ad 3ij (6+.0).-M. 

Sig. Apply t. i. d. 

In order to relieve the tympa.ny turpentine stupes a.re serviceable. 
I have also had moderately good results from the use of the long rectal 
tube {soft e!Sophageal) in treating the same symptom. Injections con
taining turpentine hould be tried 1 as in the following combination: 

I\.· Turpentine, 5ij ( 8.0); 
Ox-gall, 5IJ ( 8.0); 
~Jilk of asafetida, 3i,· (128.0); 
Warm water, ,5vj (192.0). 

Puncturing the abtlomcn with a hypodermic needle in order to re
lieve tympany, as recommended by Loomis, may also be resorted to, 
though I have had no personal experience with this measure. 

Pain.-No matter what general plan of treatment is pursued, the 
pain must be relieved by opium in some form. ~L1Lirst is to be rclieve<l 
by chipped ice, over wbich a littl e brandy may be sprink led. 'rbc 
vomiting is best treated by carbonated water exh ibited in small quan
tities, or by iced champagne similarly administered. One-drop <loses 
of creasote are also of value. 

CHRONIC PERITONITIS. 

Definition.-Chron ic inAammation of the peritoneum. 
Pathology and Etiology.-'l'he anatomic characters prescntc<l 

hy different cases are greatly rnried, t~ough for convenience of study 
they may be considered under two cli\•1sions (ns i11 the acute fol'm): 1. 
Loral; 2. General. The latter may be (a) Adhesive, when the peritoneal 
~ayers are inseparable and indistinguishable, with an obvious thicken
ing, and the intestinal coils are everywhere seen to be grown together. 
~1 he cause is usually a previous acute attack, and, doubtless with great 
relative frequency, the condit ion is produced by the acute progressive 
form ()Iikulicz). which is localized at the start. Rheumatism i~ ah:.n an 
occasional factor, and a mild variety of adhesive peritonitis, conli11ed 1 as 
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:\ rule, to small circumscribed areas, may be engendered by the trocar 
used for tapping in ascites 

(b) Proliferative Peritonitis.- u The e~scntial anatomic feature is great 
thickening of the peritoneal layers, usually without much adhesion" 
(Osler). It bas been found to be associated with cirrhosis of the stom
a.ch, liver, and other abdomi nal organs. Th e amount of liquid effusion, 
varyi ng in composit ion from serum to pus, is usually moderate, and it 
may, owing to adhesio ns, be locul:ttctl . The omcntum is sometimes 
rolled up in the form of a massive cord, with its long axis in the trans· 
verse <lircrt ion. In an autopsied case of chronic peritonitis apparently 
secondary to hepatic cirrh os is I observed in the thickened membrane 
numerous small hard nodul es that were at the time regarded as being 
tuberculous in nature. It is to be poi nted out, however, that a number 
or cases of pseudo-tuberculosis have been recently repol'tcd. In several 
of these an opera.tive incision was followed by recovery, and this was put 
down as a cure of tuberculous peritonitis till the microscope showed the 
uo1lules to be fibrous. Among etiologic factors chronic alco holism stands 
first. In one case that I saw, acute followed by chronic rheumatism 
seemed to he the only assigt:iable cause. 'J1hc cond ition is sometimes 
secondary to ch ronic nephritis. 

(c} Cancerous Peritonitis.-Quite often in connection with cancerous 
growths in the peritoneum a well-marked peritonitis is e\•i<lent. There 
ma,y be a, liqui<l exudation, which is apt to be bloody anti chylous. 

(d) Chronic Tuberculous Peritonitis.-This is the most important vari
ety. 'l'h e inflammatory lesions are qu ite pronounced, as a rule, and lead 
to marked thickening of the layers-changes that arc to the naked e:·e 
identical in appearance with those noted under the pn•ceding forms, but 
which on histologic exam ination show the presence or tubercles anrl 
cascous dcgencra.tion. The amount of liquid effu sion varies" ithin wi!le 
limits, a.nd is usually bloo<l-stained. rl1hc frequent as:;;ocia.tion of hepatic 
cirrhosis with tuberculous peritonitis shou lcl be remarked. From tuber
cul ous peritonitis, tuberculosis of the peritoneum is also to be distin
guished clini r:tl ly; the latter may be acute or chronic, and the lesions 
consist in the deposit of various sized tubercles without much collateral 
inflammation. Acute a.nd chron ic tuberculosis of the peritoneum have 
received due consi! lera.tio n in thei r appropr iate place (p. 809). 

(e) "Chronic Hemorrhagic Peritonitis."-'J1hi s term shoul<l be limited 
in its application to that fo rm first dcscribccl by Yircbow, in which the 
peritoneum is at intenrals partly coYrrcd by a membrane of new co~ 
ncctive tissue that alternates, as it were, with la.ycrs of hemorrhagic 
extrava.sat ion . A simihtr condition results from the frequent use of 
the trocar for ascitcs. 

Chronic Localized Peritonitis.-Tb is is of frcc1ucnt occurren~c, ancl is 
coufinccl most commonly to the serous coverinµ; of the spleen, 11\'Ct\ and 
ccrt:~i n portions of the bowel. particularlv of the appendix. l}'b c con'.li
tion rmmlt-1 in the formation of firm <l<lhe~ions, with matti ng of the in

testinal coils ancl fibrous bands. It is usually th e sec1uel of localize<l 
acute peritonitis occurring in connection with 'inflammatory diseases of 
the different abdominal organs. 

Symptoms of the General Forms.-Whether ch ronic peritonitis 
follows the acute f'urm or not. it always de\•clops insidiously. ~lost cases 
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remain 11uite obscure, and not a few are totally devoid of clinical mani· 
fcstations. When the latter are present, however, the patient complains 
of disturbances of the alimentary tract, and especially of constipation. 
On the other hrrnd, diarrhea. is observed in tuberculous peritonitis from 
associated intestinal ulceration. Rarely pressure 011 the common duct 
or portal vein gives rise to obstructi,·e jaundice or ascitcs1 as the case 
mar be. Isa.wan instance recently in which compression of the veins 
leading to the lower extremities caused unilateral edema. , ubjccti,·e 
abdominal sensations, as uneasiness, oppression. heat, and pain (often 
colicky in character) are experienced. Sometimes pain is entirely 
absent. 

General symptoms appear, though they are feebly marked as a. rule. 
An irregular fever, hectic in type, is occasionally observed. Later, in· 
creasing general weakness and emaciation become rather prominent 
clinical features. Some of these phenomena, howc\·cr, may be due to 
associated affections. When the peritonitis is tuberculous we frequently 
see clinical C\·idence of the causal disease in other parts of the economy 
(i•ide 1!1uberculous Peritonitis, p. 309). 

Physica.l Signs.-Inspection usually shows the belly to be slightly, 
though unequally, enlarged. As in acute peritonitis, so here, we find 
the belly flat, or even concave occasionally 1 "ith great tension of its 
walls. Fluctuation is sometimes obtainable over limited areas only, 
since the fluid is not free, but encapsulated. The coilecl·up and shrunken 
omcntum may be palpable as a sausage.shaped mass, and thick bands 
of adhesion may also not rarely be felt, in different places, as hard. nu· 
even masses simulating neopbsmata. 1l111e pe1·eussion·dulness varies con· 
siderably with the amount of effusion, its arrangement, the degree of 
peritoneal thickening, as well as with the character and locality of the 
fiLrous bands. It follows that in some cases irregular areas of tym· 
pa.nitic percussion-resonance and of dulness arc to be found side by side 
scattered over the abdomen. Ob\·iously, too, changing the patient's 
posture would not give mon1b1e dulness, owing to sacculation of the 
fluid. A marked sense of resistance is experienced on percussion O\'er 
the dull area. Frictinn-fremitus can sometimes be elicited, and less fro· 
quently friction·sounds ~lso during forced breathing. 

Sympt oms of Chronic Local Peritonitis.-This condition is 
often entirely latent. When not so, the most characteristic indication 
is constant pain 1 distinctly colicky in nature and often quite intense. 

J~hfien~(~J~i:~, ~;1?r8e~~:nd~~~t~;~;h 3:h: 
1~~:t of'~1~~~t1~:1~eli~,a~:·e:~~t~ne\~~~~ 

C'n~~~~~':?~~~,.~~~a ~e ;~s:,r:~Wer~s~~ ti~~g f ~:·1~ n~~;1:~ ;~~1~.h ro;ft~ • ~r ~ :1~1~ y~ 
sis of 29.5 ca!'ies showed 63 to be caused in this \\av. 

Diagnosis .-That form of chronic pcritoniti; (serous or granular) 
most frequently Eeen in females at the commencement of puberty is hard 
to discriminate from tuberculous peritonitis, since the latter may be 
more or less l;:itent. 1'uberculous peritonit is is attended with fever, 
more pain and tenderness, and there is a more rapid accumulation of 
the exudate. Again, the general features, debility and loss of flesh, 
progress more ra.pid ly than in granular peritonitis. rrhc detection of 
conclusive evidence of the disea-.,e in persons closely related, or on phys· 
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ical examination of associated pulmonary or pleural lesions, woul<l ren
der the diagnosis of tuberculous peritonitis almost certain. In obscure 
cases the guinea-pig should be inoculated with the exudate (see Pleu
risy, p. 539). 

Course and Prognosis.- The milder Yarieties of simple chronic 
peritonitis may, though very ra.rely, reach a favorable issue. In ca!'CS 
belonging to this category the disease takes a chronic course, and leads 
gra<lua.lly to a condition of extreme debility, even if it does not, a!i is 
usually the case, materially shorten life. Tuberculous peritonitis has, 
until recently, been regarded as being almost uniformly fa.tal at the end 
of scventl months. Cures that must be attriLuted to the surgeon's work, 
however, arc at present by no means uncommon. Rarely spontaneous 
cures also occur, particularly among children, in whom the disease is 
less serious than in adults . 

Treatment.-The patient should be enabled to enjoy the benefit of 
good sanitary surroundings. Close attention is to be paid to the diet, 
the coarser vegctablf's and sweets being prohibited, since they increase 
the pain by exciting the production of gas. A change of air has im
pro,•e<l the condition in several instances occurring in my own practice. 
The usua.l constipation may be relieved by simple enemata or by the 
use internally of the flui<l extract of cascara sagracla. Tonics and altcr
atives, the latter with a view to promoting the absorption of the exudate, 
may also be employed, and I would recommend especially for this pur
pose the double iodids, as in the formula given in the discussion of 
l'leurisy (<•ide p. 554). In the early stages some degree of relief, or 
even a curative effect, may be secured by local means, as the application 
of' equal parts of belladonna and iodin ointments until mi ld countcr
irritation is produced. Ichthyol ointment is also serviceable. .After 
all, however, little is to be gained from therapeutic measures, and it is 
to surgery that we must look for fresh triumphs in the t reatment of 
this truly distressing complaint. Cases of chron ic localized peritonitis 
with adhesions have been operated upon successfully by W. E. ARhton, 
II. A. Kelly, and others. Instances of' chronic generalized peritonitis, 
whether tuberculous or not. in which the Oui<l effusion reaccumulate:S 
rapidly after repeated tappings, also furnish adequate indications for 
operative procedures. 

AS CITES. 
(llydrops Peritoncei; Dropsy qf the Peritoneum.) 

Definition.-An accumulation of scrum in the peritoneal cavity, 
resultinµ; from stasis in the branches of the portal vein. 

P athology.-The quantitv of liquid contained in the peritoneal 
cavity is quite variable, though it often amounts to Se\•eral ~allous .. It 
is clear and tramparent, or slightly opalescent, especially on standing, 
and the specific gra\"ity ranges from 1010 to 101-1. In color it often 
has a. fa.int lemon-yellow tint; it may, however, be either di~tiuctly 
yellow, brownish (in cirrhosis), bile-stained (as when jaundice is present), 
or slightly blood-stained. In reaction it is usually alkaline; very rarely 
it is either acid or neutral. 



ASCITES. 923 

The ascitic fluid usually contains much albumin, resembling in this 
respect blood-serum, as would be expected from itl" source. The pcr
centaO'e of albumin may _be approximately ascertained by noting the 
specific graYit,r of the thud by the urinometcr. 'l1hus, in true ascitcs 
the specific gra.dty ranges from 1010 to lOH, and the variation in the 
percentage of albumin is from 1 to 2. In effusions due to peritonitis 
the percentage of albumin ranges higher (2.5-6 per cent.); hence 
the specific gravity ranges corresponding]_,. higher (1015-102-t). 'l'hc 
standing specimen may show to the unaided eye a minute coagulum 
of fibrin. In the lowest layer of the Huid the microscope discloses leu
kocytes, red blood-corpuscles (in abundance when a~cites is due to gcn
eraf \'enous stasis), fat-cells, endothelium, and cholcstcrin-crystals. In 
ascites the microscopic appearances of the peritoneum nre wmally normal, 
while in instances of peritonitis the membrane, including the subpcrito
neal fibrous tis~ue, is opaque and slightly thickened. 

In the so-called cl1ylous ascites the fluid resembles milk. owing to the 
pre~ence of molecular fat. This condition may be associated with a 
collection of milky fluid in the left pleural sac" hen there is thrombosis 
of the ~uhcla.vian vein at the point at which the thoracic duct enters. 
The term aseites adiposus is applied to a milky fluid in the peritoneal 
sac which shows the presence of large an<l small fat-globules to the ex
clusion of other morphologic elements. 

In true ascites of long standing the abdominal. and to a lesser degree 
the thoracic organs, become atrophied from the great and prolonged pres
surcexertecl b)· the dropsical fluid . The heart is often considerably elevated. 

Etiology.-Arnon~ the chief causal factors are those that hinder 
or arrc~t the return of venous blood from the peritoneal membrane, 
a~ the following: (a) l)ressure upon the branches of the portal vein 
within tbe liver, due to contraction of surrounding tissues, ns in hepatic 
cirrhosis, syphilis of the li\'er, and cancerous infiltra.tion. (b) Numerous 
conditions in the course of which pressure rna.y be made upon the portal 
\'ein external to the Jiver, as enlargement of the glands iu the fissure, 
carcinoma, hydatids, or abscesses connected with the liYcr. Tumors 
of an)· adjacf'nt organs (e. !/· pancreas) may produce it, and rarely alRo 
!leconclary (;Ontraction in perihepatitis. (e) 'l'hrombosis of the portal vein. 
{d) PreR!-iUre upon the inferior vena. ca\·a. after it receives the hepatic 
trunk (Roberts), or upon the latter itself, or the lsmphatics. (e) The 
portal circulation is also impeded in chronic pulmonary affections (cir
rho~i8 and emphysema.) and organic heart·di!'cases. (f) A new grcl\\ th 
in the peritoneum may compress the smaller ,·eins lying in the rncmlm1ne 
or the root of the mesentery. (g) Diminished resi:stance of the \\alls 
of the portal \'es~els due to chronic affections that diminish the albumin
OU'.-i constituent~ of the blood and impair the nutrition of the peritoneum, 
a~ Bright"s disease, carcinoma, syphilis, chronic malaria.. (It) Ch~lous 
?Scites is ca.used either by a. leakage of the lactca.ls (tlue to ulceration, 
injuries, or the presence of filarire) or by the obstruction of the tlwracic 
duct (due to thrombosis, cicatrices, Comprer.:i;;ion). (i) Adipose n~c.:ites 
has for its direct cause fatty cellular fleg:eneration, such as i:; found in 
carcinoma, tuberculous, and other forms of chronic peritonitis. 
. Leyden has i·eccntly (189i) described an ameboid org:tllism observed 
m the ascitic fluid in 2 cases. 
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Symptoms.-Slight periton_eal dropsy gives ri8c neither to symp· 
toms nor to abnormal physical signs. When the ~ac cont<tins 1 l 1uart 
(I liter) of fluid or over, however, the 6rst subjective symptoms that are 
due to the mechanical effect of the fluid appear. They are a sense of 
weight and fulness with slight uneasiness. As the proportion of trans
uded serum becomes gradually increased these symptoms become more 
pronounced. There may in addition be a dragging pain in the loins, 
gastro-intestinal disturbance (mctcorism 1 constipation). and <lyspnca 
(owing to the resistance opposed to the descent of the diaphragm, 
resulting in compression of the lungs). The latter symptom is much 
increased upon exertion or on assuming the recumbent posture. Since 
the heart is displaced upward, an embarrassment of its action (rapidity 
and irregularity) would be expec~ed. Syncope is not infrequent for 
similar reasons. Frequent mictuntion from pressure upon the blad1lcr 
is common, and the kidneys, owing to comprc!ol-sion of the renal \'Csscls. 
Sf'cretc an albuminous urine, which is greatly lessened in amount. 

Physical Signs.-After the serum has collected in con~idcrab l c amount 

~~;~,~~ .. l~:::~\~Cs;~~:na~o~:y c~:::~~~~i~~~~,~~i~1e(~) ~~1~h~~ii~~l\i:i:~~if!~~:; 
prominent (the degree depending upon the amount of serum present), 
gi"ing a rounded form. Changing the posture of the patient shifts the 
point of greatest pouching. (b) The skin is seen to be tense_, smooth. 
and shining, and sometimes shows line~ albiC'antes; the umbilicus com
monly bulges forward; less frequently it is obliternted. and the surface
vcins arc often enlarged. (c) The thorax appears small, except at tlte 
ba1;e, where it is distended, and the ensiform cartilage is sometimes 
abrnptly curl ed up. (d) The respirations are hurried and arc of the 
thoracic type, the abllominal movements being slight or entirely ~rnnt
ing. As soon as the belly-walls become moderately tense fluctuation is 
r eadily obtainable. It is to be elicited by placing tlie palm of tLe left 
hand vertically upon one side of the ttbdomcn 1 :.ind then, with the fin
ger-tips of the right han<l, ttipping lightly the opposite side; impulsPs 
thus sent through the fluid will be distinctly folt by the hand in contact 
with the abdomen. When the dropsical fluid is small in <1uantity the 
physical signs should be practised with the patient in the erect posture 
during the examination. Percu.lfsion gives dulncss 1 C\'Cn to flatness, 
over all of that portion of the abdominal ca\' iLy occupied by the fluid. 
The upper level of <lulness is not reprc;;;cntcd by straight transrer::>e 
lines, but presents a concavity th:tt is pointed toward the head. Tl~e 
dulness is extremely moni.ble, shifting as the patient's position 1:; 
changed. When the decuhitns is supine the flanks and the lower por
tion of the abdomen gi,·c 1luluess on percussion, whilst OYCI' the anteri~r 
portion there is norm:tl tympany. Again, if the patient be made to lie 
on either side, the opposit{' or uppermost flank will be found clear. the 
ascitic fJuid always gravitating to the most dependent portion of th_e 
sac. Encapsulation of the tluid does not take place unle~s tlie case 1s 
comp1i ra.ted with peritoneal adUesions. In mapping out the limits of 
<lulness, if the layer of liquid be thin the plcximeter fiugcr should not 
be pressed too firmly upon the surface, otherw ise the liqui<l will be clis
pla.ccd ttnd a clear note elicited. l\lorco"cr, to obtain reliable results 
under these circumstances the gentlest percussion only is allowable. A 
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rery large quantity of fluid even may occupy the.abdominal carity, and 
yet emit no duluess, owing to extreme tympanit1c <listcntion of the in
testines, as occurred in a case reported by myseJf. l When the colon is 
thoroughly emptied tympani tic resonance ma.y be elicited orcr the cecum 
aucl descending colon1 despite the presence of consitlerable ascitic fiui<l. 
In the cardiac region there is often percussion-resonance as high as the 
fourth rib, and occasionally a murmur may be beard at the base. 

Diagnosis.-In order to arrire at a positive diagnosis a clear his
tory of one or the other of the known causatiYe condi1ions is requisite, 
joined with distinct evidence of the presence of flu id-viz. fluctuation 
and movable dul ncss. 

Diffe rential Diagnosis.-Ascitcs is most apt to be mistaken for :rn 
Ol'(ll'ian cyst. 'l 'he accompanying table presents the chief differenti
ating points : 

A SCITES. 01·ARIAN Cys·r. 
Clinical History. 

General health is bad prior to the ap
pearance of the enlargement. 

Iii~~~;:. ~s~~l~:ro~r~~~1: 1 lungs1 heart, 

S11·ellin~ beµ;ins below and gradually ex
tends higher; more noticeable when 
sitting than in the standing posture. 

General health is good before the Je,·el
oprnent of thc tumor; failure of health 
afterward. 

Frequent hi8tory of dysmcnorrhea 1 ncg
atiYe as to organic affections. 

Swellinp: is unilatnal at first, gradually 
becoming more central. 

Physical Signs. 

Enlargement is symmetric, the abdomen 
Leinµ; rounded and most prominent 
about the umbilicus; in the supine 
posture thcnhdomen flattens, with lat
eral bulµ;iup:; t.he umbilicus js often 
pouchcdand tlun. 

Fluctuation is µ;cnern l from side to side 
andinavcrtical clirection. 

~~µ;~~:\ice~~~~~~i~t7o~clt~ften shows t~e 
uterus to be movable. A pouch ma.y 
project into the vagina, but no cyst is 
detectable. 

When standing, the upper line of dul
ne~s is concare. 

In the supine 1>osition the flanks are 
e11pecially dull, with tympany in front. 

Dulness is movable according as the po
sition is altered. 

Enlargement is asymmetric or irregular, 
unless the tumor be \'Cry lar~e, when 
it may fill the entire abdomen. The 
greatest circumference is below t he 
umbilicus, which never bulges. 

Fluctuation iscircumscr ibed,conespond
ing to the limits of the tumor. 

Aortic pu lsation issomctimescviclcnt. 
Vaginal examination shows the uterns to 

be displaced. A cyst mny be felt and 
outlined in the pelvis. 

Whenstandinl!1 theupperlincofdulness 
isuniformorconl'ex. 

In the supine position dulness is still in 
front and the flanks are resonant. 

'!'he area of dulness is not varied by 
change of posture. 

Character of the Fluid. 
Ascitie fluid has n. specific grrwity of Ovarian 6uid has a 8pccifie gral'ity of 

1010-1014, and is usually clear . I t is 1018-1054. It is of a thick, turbid 
of a pale straw-color. character, and the color is variable. 

I t should be recollected that large cysts may spring from other ab
dominal organs than t he ovaries, as t he panm·ea."J and liver; the eli mi
nation of t hese latter con dit ions, however, does not, as a ru le, offer 
marked di fficul ty. Ascites must be distinguished in practice from the 

1 l rtltrnational MtdicalCl.inie11,vo\. iii.seco11dseries,p.88. 
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exudation due to cltronic peritonitis, and the point8 of differentiation 
have been arranged th us : 

Asc1n:s. 

A previous hi~tory of organic disease of 
the liver, heart, kidneys, or other organ 
is obtainable. 

No pain is experienced. 
The abdomen is symmetrically enlarged. 

Fluctuation is general in the transverse 
or vertical directions. 

Palpation detects no hard masses of ir
regular prominence. 

Dulness is always movable upon altering 
thepositionofthepatient. 

'l'hcfluidconsistsofserum with few mor
phologic clements. It is limpid, with 
a specific grav ity of 1010-1014, and is 
1>ale strnw-yellow in color1 often with 
a. greenish tinge. 

CuRoN1c PtRITO:"'ITIS. 

Th~r~~~~;~~:if {:1~~~f~g;:;;~:;; 
Pain is a prominent symptom. 
Abdomen is irregul:trly prominent, and 

rarely flat. 
Fluctuation is often limit(.'d to circum

Acr ibed arcasdue to loculation offluid. 
Pulpation often detects re~ii:.tant, unen•n 

prominences. 
Duluess o~ten not chrrngen.ble on varying 

the position, owiugto adhcsioni;. 
'l'he fluid is either iscro-fibrinou~, sero

purulent, or milky in nature. It is 
often viscid, and its specific J?ravity is 
1018-1024. The color rnries. 

Over-ji//in.q ~f tlte bladder has also been confounded with ascites. and 
this orga.n has been tapped under the mistaken notion that the condition 
was one of dropsy of the peritoneum. If. howe,·er, the precaution be 
taken to c:ttheterize the patient before tapping for supposed ascites, the 
error cannot. as it should not, occur. 

Prognosis_.-':L1he duration of ascites may be for many months or 
CYCn years. In most instances the prognosis is unfuvora.blc, though 
modified by the character of the causa l condition in individual cases. 
The imme<lia.tc cause of death may be either syncope, asphyxia, pul
monary atelcctasis from comprc~sion of the bases of the lungs by the 
diaphragm, or it may be the causal disease. 

Treatm~nt.-Dietetic.-The diet s?oldcl be largely nitrogenous, 
light, nutritious, and given at frequent mtervals with a view to main
taining the normal proportion of albuminous material in the blood. 

Medicinal.-By means of therapeutic measures we should aim to 
accomplish two things: First. the improvement or cure of the original 
di.,,ease; and secondly, to relie,·e the chief symptoms by remo,·ing the 
ascitic fluid on which they depend. Though the causntive affection is 
usually chronic ancl incurable, every effort ;.;hould be made to remoYe nr 
mitigate its pernicious acti\·ity in accordance with the principles laid 
clown in appropriate portions of this work. Of medicines used to re
move the. transndation, hydragogue cathartics arc most potent for good, 
and part1cularly when the ascites is due to cardiac or renal disease. 
Ca.lomcl anti jahtp in combination, or salines in full doses, administ('Ted 
after the )latthew lhy method, should be tried. Diuretics are also 
recommendo<l, and Eng.lish authors greatly praise copaiba and its resin 
a~ being among the best. 'l'hc bitartrate and other salts of potash, 
either alone or in combination with juniper and digitalis, arc of i;ignal 
value. Equally important with the exhibition of the above remedies is 
the use of tonics to promote the general nutrition of the patient. I have 
reported one instance, occurring at the }Jhiladelphia Hospital, in which 
a cure was effected perhaps solely as the result of the exhibition of 
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measures intended to ass ist the nutritive processes. In ascites due to 
cirrhosis of the liver recourse should be had to pararentesis abdominis, 
not as a last resort only, but" as a systematic method of treatment" 
(Boberts). A single tapping may be sufficient, though rarely is this the 
case. ~o va.lid objection, however, can be urged against a repetition 
of the measure from time to time, and at least unti l the collateral circu
lation is established. A favorable result is obtained relatively often, 
and especially when, at the same time, the general nutrition receives 
careful attention. In cases in which the transudcd scrum has rapidly 
re-formed after its removal by tappi ng. Southey's tubes, by means of 
which permanent drainage is secured, have been used with good result. 

NEW GROWTHS IN THE PERITONEUM. 

TuE most frequent and important of the new growths of the perito. 
ncum are (a) carcinoma and (b) tuberculous deposit and tuberculous 
peritonitis, tLe latter two ba,·ing been already considered. 

CARCINOMA OF THE PERITONEUM. 

There occur the usual nrieties-scirrhous, encephaloicl, and colloid 
- the latter most frequently involving the omcntum. Primary carci· 
noma of the peritoneum is rare. Primary endotl.ielioma, however, is 
occasionally met with. It resembles true carcinoma in macroscopic as 
well as in microscopic appearances. though it is in reality to be ranked 
with the sa rcom~ta on account of its origin. Car cinoma of the perito· 
ncum is almost always secondary to carcinoma of the stomach, lirer, 
or pelvic organs. 'l1he peritoneum may either be the scat of numerous 
~mall round miliary tumors, or, less frequent ly, of larger and distinctly 
nodular nHLS!:ies, the most extensi"e cle,·elopment being presented hy the 
colloi<I rnriety. Cancerous peritonitis is commonly found to be an asso· 
ciated condition, and the retro-peritoneal lymph·glands not infrer1uently 
8how cancerous development. 

Etiology.-tliorc cases occur in the female sex than i11 the male . 
.Age has al~o a potent influence, most cases appearing late in life. 

Symptoms.-When primary. carcinoma of tLe peritoneum is ob
scure during the early part of its course. Local pain and discomfort are 
complained of, and clinical evidences of the cancerous cachexia develop 
early, but these :<ymptoms are not at first striking enough to be entirely 
characteristic. Later, howe,·er, the nodules can often hr plainly felt 
(uuleRil the liquid effusion be too marked), and the ascites. loss of flesh, 
weakness, and. nnemi:t are now sufficiently de\·e lop<'d for diagnosis. In 
tLe colloid variety ascitC's is often absent, the abdominal c.:avity being the 
seat of a large, semi.solid, non.fl uctuating nrnss. 

1
rbe secondary frmn usually follows carcinoma of tlte stomach or the 

?\'aries, and the cachexia will have been deYeloped before the peritoneum 
is !'eeondarily invoh·ed in consequence of the prese;:ncc of the primary 
growth . Hence, any symptoms referable to the genera.I abdominal cav· 
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ity are strongly suspicious. Among other constitutional symptom~. 
apart from those already mentioned, is fc,·er (rarels absent). "hich may 
be due in small measure to the anemia, though in a. greater measure to 
the a sociate<l peritonitis. 

Physical Signs.-The abdomen protrudes if effusion be present or if 
the carcinoma. be of the colloid form, though this cnnnot be set <lown 
as a uniform rule. E,·en when the tumor is large, dropsy of the peri· 
toncum sometimes makes its detection impossible. On practisiug palpn.· 
tion after tapping, howe\'Cr, the nodules can be easily made out, either 
extending from side to side or being more or less loc~1lized and uot 
adherent to underlying structures. 

D ifferentia l D iagn osi s .-It will be remembered that an oblong 
tumor lying in a trnnsYerse position below the stomach is met with in 
certain forms of chronic pe~·itonitis. 'This offers the same physical signs 
that arc prcscnteJ. by cases of peritoneal carcino~na, unless the tumor
masses in the lattm· affection be of considerable size. Carcinoma, liow
C\'er, is most apt to occur in persons past middle life. while nodular 
tuberculous peritonitis appears almo::;t exclush•ely in children and young 
adults. Evidences of tuberculous disease elsewhere, past 01· present, 
and particularly suppuration about the umbilicus, would point to tuber
culous peritonitis. .i\loreovcr. in all forms of ahclominal carcinoma the 
inguinal glands are apt to be induratcd and enlarged. Prol{f'eratfre 
peritonitis usually gives a history of chronic alcoholism. The differen
tiation of hydatid cysts of the peritoneum from carcinoma depends u1~on 
the history of the case, the presence of hydatid frcmitus, the findmg 
of the booklets in the fluid, the less rapid growth of the tumor, and 
the lessened amount of JMin, fever, and cachexia in the latter disease. 
Carcinoma of tlte intestine may simu late somewhat the disease under 
consideration, but the signs of increasing stcnosis1 as evidenced by 
the colicky pain, the discharge of blood and pus with the stools, and 
the ribbon-like character of the feces, will sen·c to separate the condi
t ions. Retro-peritoneal tumors (sarcomata) :u·e discriminated with the 
greatest diftlculty. '.rumors of the peritoneum, howc\•cr, whether of the 
omentum or mcsentery, are movable, while those behind the peritoneum 
are immornbly fixed. Omental tumors lie in front of the intestines (as 
can be shown by inBatioc. of the bowel): rnesenteric new growths some
times have a coil of intestine in front of them. On the other hand, 
retro-peritoneal tumors arc always crossed by loops of intestine. Peri
toneal tumors (particularly the omental) follow the mo,•ements of respi
ration, while the retro·peritoneal remain immobi le. The latter always 
cross to some extent the central long axis of the body, while the former 
may be confined to one or the other side. 

'!'he prognosis is always unfayorable. 
Treatment can accomplish nothing beyond a more or less com

plete relief from the distressing symptoms. 



PART VII. 

DISEASES OF THE URINARY SYSTEM. 

I. DISEASES OF THE KIDNEY. 

MOBILITY OF THE KIDNEY. 

(Jlor:tll.ile Kid11ey; Ploati11g Kidney; Wa11derillg Kidney" Rf:'i 1llobilis; 
· Nephroptosis.) 

Definition.-A distinction is made between two common varieties 
of mobile kidney, according to the degree of displacement, as follows: 
(1) )fomble kidne,y, the upprr end of which can be felt during <leep 
inspiration, and which can be pushed down in the retro-peritoneal space 
to the level of the umbilicus; (2) Floating "friclney, which is freely mov
able below or beyond this point-i. e. possessing a larger arc of mobility. 
In the so-called palpable kidney the lower edge of the organ can barely 
be felt on deep pressure . 

.Etiology.-Although an anomalous position of the kidney is usu
ally acquired, it may be congenital; in such cases the condition may be 
due to relaxation of the perinephric (peritoneal) tissues, tLe kidney thus 
ha,·ing a meRonephron ancl floating freely about in the abclomi na] cavity. 
An abnormally long renal artery may also predispose to the develop
ment of a movable kidney. 

Emaciation with a. marked wasting of the fatty capRule in which the 
kidney is imbedcled is a frequent underlying cause of movable kidney. 
Women are oftener affected than men, and relaxations from multiple 
pregnancies, tight·laeing and girdling, and traumatism (fa lls, heavy 
lifting, and the like) have frequently caused displacement and mobility 
of the kidney. H eavy tumors of the organ, the pressure of adjacent 
tumor:; (as of the liver), and the traction of hernias may likewise cause 
the condition. 

In enteroptoRilf, or GJena.rd's disease, in which there is a downward 
displacement of all the viscera, mobility of the kidney is often asso
ciated. Although either kidney, or even both kidneys, may be abnor
mall,Y mobile, the right one is usually affected, probably owing to its 
anatomic position and to its relation with the liver abo,'e. Sometimes a 
floating kidney becomes fixed by peritoneal adhesions in an almonnal 
po~ition, as in the riµ::ht jJiac fossa..; an instance of this occurred in 
a seaman, under my care, admitted to the ~Iedico- Chirurgical H osp ita l 

~ -
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of Philadelphia. In this case the dislocation of the ki<lncy was appa
rently cau~rd ,d1~le on shipboard by a prolong_cd and intense straining 
at stool after takmg a large dose of castor oil. 

Symptoms.-~lornble kidney may exist without any symptoms 
whatever. 1t may be discovered acci<lrntally b,r physical examination. 
and not infrc11uently it is found postnu1rtem in a similar manner, no 
history of trouble ha.ving been elicited during life. 

The symptoms of monible kidney are local, reflex, and general, the 
local and ?'e.fle.1: symptoms being the most prominent in the a.\'cragc ca~e. 
The reflex symptoms, though usually abdominal, nrn,y become general. 
'J1hc local symptoms arc most m:irkcd in. ?xtrcme mobility of the kidney 
(fl oating ki<lney), while in moderate wohtl1ty the reflex symptoms usually 
prc<lominate over the local. 

l\Iost frequently there is a troublesome dragging pain, or a sense of 
weight or pressure in the loins or a.bdomen, espccittlly after long walking 
or standing or hard la.bor; this ma.v, at times, be rcf'rrrcd to the ~acral 
region. Sometimes the pain may be quite sharp and colicky in nature. 
Pa.in in the kidney itself is seldom complained of, and then only in those 
comparati\•cly rare conditions in which congestion is protluccd by pres
sure or traction upon the renal veins, obstruction of the ureter, or the 
like. 'L'he patient himself sometimes recognizes the kidney as a tumor, 
tender and distressing, as in a case under my own ca re. 

Reflex gasfro-intestinal dislu,rbanees are common. Jndigc5tion is 
usually complained of, and occasionally nausea and vomiting arc noterl. 
Dilatation of the stomach may possibly be caused by a dislocated kidney 
pressing upon the duodenum, but the associa.tion of the two conditions 
is probcLbly coincident rather than causative. Pressure-jaundice is ahio 
an unusual concomitant of the floating kidney. Cardiac palpitation. 
com;tipat ion, flatul ence, and edema of the lower extremities (from pres
sure on the inferior vena cava) may attend, and di~turbanccs of the 
pelvic viscera h;ive also been noted occasionally (dysmenorrhea 1 abortion, 
an<l irritable bladder). Some cases of displaced kidney are characterized 
by sudden and !'C\'Cl'e attacks of nephralgic or gastralgic pain, chill~, 
fever, nausea and vomiting. and general coll apse. 'l'hese attach are 
often perio<lic, occurring sometimes at the menstrual period. and are 
known as ct Dietl's crises'' or "incarceration s,rmptoms." 'J'hcy may 
be excited, also, by a too free indulgence in eating and drinking. as in 
a case reported by Osler. It is most probable, as Dietl himself sug
gested, that these cases are due to a twisting or bending of the renal 
\'CSsels or of the ureter, or, perhaps, to circumscribed inflammation of 
the mobile kidney. An acute hydroneplnosis may thus develop, \\ith 
diminished diuresis. ~.L1be urine is concentrated, an<l may contain uric 
acid or oxala.tes in excess. After three or four days, 'as the attack 
subsides, micturition becomes free, the swollen and scnsiti\·e ki1lney 
becoming movable once more. When produced by moYablc kidney 
the attacks of hy<lronephrosis may occur intermittently (t·ide Ilydro
neplirosis). 

Ploatin,q kidney associated with GICnard's disease (cntcroptosis, 
spl::rnchnoptosis), in which the tran8,·erse colon, pancrca!', stomach, 
intestines, and other viscera arc prolapsed, owing to loose~es~ and 
weakness of the visceral attachments, gi,·es ri se to symptoms s1m1lar to 
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those stated a.hove, only with the addition of greater discomfort and 
nutriti,·e and nerrnus disturbances. 

The genual symptoms of mo,'able kidney are those of ·· nC'nousness" 
neurasthenia, or hysteria. -~dental anxiety, leading to melancholia, some
times follows the discovery by the patient of a mornble abdominal tumor, 
which is pcr.si~tently beliC\·ed to be a.'' cancer." Cephalalgia, bac:kache, 
mental irritability. paresthesias, neuralgias, nervous dyspepsia, and ,·ari
ous hysteric rn:lllifostatio11s may arise and pron• a perpetual annoyance. 
ln those less frequent instances in which men are affoctcd with mobile 
kidney hypocbomlriasis ma.y develop. 

The physical signs of movable or floati ng kidney arc high ly import
ant an<l di:tgnostic. Palpation, especially himanu;d, as by l sracl's 
method of counter-pressure {the left hand being placctl O\"C I' the lumbar 
region, the right next the skin in front. manipulating the abdomen from 
abo,·e down,1ard), ma.y detect a firm. mon1ble tumor of renal size and 
shape in either flank (usually the right) just below the ribs (movable 
ki<lney}, or in the inguinal or umbilical regions (floating kidney). 
Though comparati,·ely easy to outline, the tumor is nernrtheless hard 
to grasp : it is often, howernr. readily pushed into place. Deep breath
ing may affect a palpable or mo,·able kidney. but has no effect upon one 
that freely wanders about the abdomen (floating kidney). l'ulsation of 
the renal artery may be felt in the last-named cases. 

Inspection and percussion of the lumbar region in mo,•able kidney are 
uncertain, and therefore unreliable. Yisible depress ion here is rarer 
than a visible tumor anteriorl.Y; the latter, however, is not common, 
although it is occasio nall )' notc~l in cases of marked wa ndering of the 
kidney. as to the inguinal region. I ha\'e noted increased tympauy 
o,·er the affected side in sHcral cases as compared with the same area 
oa the opposite side. 

A diagnosis is possible only after o careful an<l thorough physical 
examination. Wh en this is made, au abnormally mobile kidney is 
ui;ually disco,·erNl without difficulty. 'l'he size and ~hape of the organ, 
its right-sided potsition, and its mobility. associated with a tniin of local, 
reflex, or general ncnous disturbances, especially in a thin, emaciated 
woman, arc quite distinctive. A standing (preferably bending forward 
with the hand resting on a. table) or knee-elbow posture is i;;omctimes 
more faxorable than the recumbent position for determining a mornble 
kidney. and a lax abdomen greatly facilitates the phy~ical exploration. 

Floating kidney is of course more easily diagnosticatcd than the 
mol'able t_rpe, and partly because of the fact tLat in instances of the 
latter, tumors of the gall-bladder espeeiaJly, and wandering spleen must 
first be excluded. The absence of a 11·ell-<lefined splenic notch, the 
presence of pulsation of the renal artery, and an unchangcU area of 
splenic dulness will assist in the diagnosis; in addition there is the fact 
that wandering spl een is a comparatively rare affection. 

Tumors of the ga ll-bladder, as H enry :\Iorris bas shown, arc fre
quently mistaken for movable kidn ey, and occasiona lly the opposite 
error is made; sometime~, indeerl, both conditions may ex ist. They a.re 

~~;~ t~o~nl~~t~ ~t;;.o~0ct1~1 \nt!1; ~~'.~shetn~i~sn;~·~~r~1~~1h t~~r~i;{~e~y;~~'bt~!~ 
driac and umbilical regions; they are more or less movable, firm, smooth, 
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slightly tender, round or oval in shape, with varia.blc percus~ion-signs, 
and dyspeptic symptoms; and either ma.y give rise to paroxysm~ of severe 
colic, or to jaundice. .Jaundice. however, is probably rare in tllO\'able 
kiducy, while emaciation and general nervous disorders are more com
mon; the floating tumor is also less easily palpated than the cho l rcy~tic, 
and may vary in size (hydronephrosis), the diminution being accompanied 
by a marke<l increase in the flow of urine. If the gall -bladder be filled 
with calculi, the consistence is firmer than that of the kidney, and frc
mitus may be folt. Moreover, the move.mcnts of the gall -bltuldcr are 
usually la.tcral within a short a.re of a c1rclc, th e center of which is ;~ 
point bencMh the edge of the right lobe of the liver ; while those of 
fl oa.t ing or movable kidney may be either vertical, oblique, or la tera l in 
a.res of' l'L much larger mdius. A gain, tumors of the ga.ll-bladder descend 

wit~ni1~~1~1~:a~~s~'s ~~ ~~~o~:hneecceas~:;;i~~ ~:~~~~e~·:,1~~~ k~~l;~:~~n the attacks 
of pain known as "Dietl's crises" and renal, hepatic, or intest inal colic, 
acute in testinal obstruction, and appendicitis; the symptoms peculiar 
to these conditions must then be considered in forming a diagnosis. 

'.l\1mors of the ornrics and bowel are rarely confounded with wander
ing kidney. 

Prognosis.- In uncomplicated cases li fe is never endangcrecl, an<l 
a cure may be effected in a large majority of cases in which suitable com
bined medical and surgical t reatment is pursued. The general nervous 
symptoms are usually very obstinate, but after relief is afforded from the 
local and reflex symptoms, whether by tentative or operative means, they 
subside or cease altogether. 

Treatment.-Since emacir.tion and loss of perirennl fat is a fre
quent cause of wanderi ng kidney, it is often advisable to resort to meas
ures that will tend to increase the weight and fat of the bod.v. 'rhe 
"rest-cure," with its forced fcedjng, may be all that is necessary in 
highly nervous subjects having but a slig htly movable kidney. In all 
cases mor~ or less prolonged intervals of rest (ly ing down) througho~t 
the day aid markedly in a.meliorating the symptoms. Other hygienic 
measures, as the avoichtnce of over-exertion, extreme bodily mo,·cments, 
straining-as at stool-and so forth, should also be enjoi ned. 

Trusses, kidney-pads, and bandages. I have recently been convinced, 
a.va.il nothing. A transverse, oval, and concave abdominal shield, how
ever, if placed between the umbilicus and the symphvs is, and sustained 
from the sacral region by a pad connecting the shieid with springs (or 
by au inelastic material passing o,·er the hips, as recommended by 
Schatz) will give comfort, support, and ease. In severe cases of renal 
<l.ispla.c_ement, in which recurring attacks of hydronephrosis, strangula
t1on-crises, profound nervous and mental disturbances, or other graxc 
renal compli cn.tions occu r, some such su rgical procedure as nephrorraphy 
ma.y be ncccss:iry. 'l'h is often proves an effectual cure, although o~ca.
sionally the anchorage may be torn loose by a sudden or severe physical 
effort. 'l'otal extirpation of the kidney (nephreetomy) is justifiable onl.Y 
in the p;ra.vest cases and after other means ha.\'e failed. The hypo<lcrm1c 
injection of morpbin and a.tropin and the external application of heat 
are in<licatc<l in the crises of Dietl. 
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CIRCULATORY DISORDERS OF THE KIDNEYS. 

ACTIVE H YPEREMIA. 

(A('ute 01·.Aclit·e Co11gestio11.) 

Definition.-An acute, temporary engorgement of the vessels of 
the kitlnevs, with li ttle or no exudation. 

PathOlogy.-'.l'he kidney is swollen, <lecp-red in color, and en
gorged with bl?od1 which flows freely on section. .Microscopically: in 
severe congestion there miLy be seen cloudy swelling of the cortical 
epithelium. 

Etiology.-Acute rf'tia.l congestion is due ma.inly to the uction of 
irritants present in the circul_ation, as in the a.cute infectious (especially 
the eruptive) fevers. The stimulating diuretics and certain poisonous 
drug.5, as copaiba, squi lls, eantharides, potassium chlorate, and car
bolic acid, also sudden contraction of the peripheral blood-vessels by 
exposure to cold while the body is overheated, act as ca.uses. When 
prolonged the congestion pas.ses into an a.cute nephritis. It may be 
cau~ed iu one kidney as a 1·esult of the nephrectomy of its fellow . Cer
tain ill-defined centric and peripheral nervous influences and neuroses 
are held by !:<OlllC to cause an active hyperemia of the kidneys through a 
vaisomotor paralysis of the renal arteries. 

Symptoms.-There may be a dull pain in the lumbar region, with 
a slight elevation of the temperature and pulse-rate. 'J1hc urine either 
ii;; !\Canty, or, as in cantharides-poisoning, it may be altogether sup
pressed. It is dark, the specific gravity is increased, and it contains 
some free blood, a trace of albumin, and a fow hya\ine tube-casts. 

Diagnosis.-The absence of a marked quantiiy of albumin, of the 
numerous and \'arious casts, of dropsy, and of uremic symptoms distin
guishes active hyperemia from acute nepl11'itis. 

'fhe prognosis is quite fa,·orab le upon the remova l of the cause. It 
mui;t be borne in mind that a frequent repetition of tlie attacks may 
lead to a nephritis. 

Trea tment.-Absolute rest and a l iquid diet should be onlcred. 
Cupping over the loins or the use of bot fomentations should be prac
tii;;ecl. The free use of water and other diluents or mucilaginous drinks 
should be encouraged. 8aline laxati,·es to freely open the bowels, and 
the use of hot air or a hot pack to promote sweating, are important aids 
in re1icving the congested kidneys. 

PASSlVE HYPEREMIA. 

(Chronic or Passive Congestion.) 

Definition.-A chronic venous engorgement of the ren:il vessels, 
generally secondary to diseases of certain other viscera. 

Pa thology.-'J'here is in the later stages a chal'actcristic condition 
of the kidneys called " cyanotic induration." Earlier in the case the 
?rgans are cularged, firm, and of a dark, blu ish-red color. ~11lie capsule 
is usua1ly non-adherent. On section the meclnllary substance is seen to 
be darker red than the cortex aud coarsely fibrous in appearance. Micro-
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:~~~~·~=:~i\~l·~~:r::~0t~~ \~=1f~t~~::~~0:e~ot~1~~~,~~~~~~ri:~~1 :~~~u~::~~~ 
be unchanged or a little clou<ly and swollen, or, later, even fatty; the 
interstitial tissue may be slightly increased, especially ten<.•ath the cap
su le of the ki<lney. 

Etiology .-)lost comlllonly the renal congestion is a part of a. gen
eral venous e_ngorgemc_nt <l~e to chronic ca,r<liac, pulmonary, or hepatic 
disease. I t 1s found 111 m1tral valvular disease "ith ruptu1·e1l compcu
sation of the hcttr t; in pulmonary emphysema, fib roid phthi8is1 and 
chronic adhesive pleur isy; and in cirrhosis of the li \•cr . The •· <"atdicw 
kidm•y" is the commonest variety. L ess frequent causes of con~cqed 
kidney~ are tumors, the pregnant uterus. and ascitcs, 11ll of which bring 
about the condition through pressure upon the renal vei ns. Only rarely 
nrny passive rena.l congestion be due to thrombosis of the ascen<ling \'L•na. 
cava or of' the renal ve ins. • 

Sympto m s .-Thesc are accompanied by those due to tLe primary 
diseases that are manifested in the general Yenous congestion, as edema. 
of the lower extremities. rrhere may be a. sensation of weight in the 
loins. The urine is diminished in quantity, of a. higher specific grav
ity. and darker in color; it contains a. little albumin, some blood-c01·
p~1scles, a.nd a. few hyaline casts and epithelial cells, depending upon the 
chronicity and intensity of the congestion. U rates may be deposited 
in the standing urine. 

Dia gnos i s.-From nephritis passive renal congestion may be differ
entiated by the comparative absence of a lbumin, casts, dropsy, and 
uremia, and by the undiminished quantity of urea,. 

Prognosis. - 'r his depends upon the primary cause. Chronic con
gestion 1rn~y pass into chronic nephritis. 

Treatment,-Hest and a light and easily ass imilable diet, to!(cther 
with c:1rdhtc tonics and cli urctics 1 arc itHlicatcd. rl1 be infusion of dig
italis serves a, good purpose by increasing the quantit.v of ur ine and 
clearing it of albumin. Basha.m's mixture is a usefu l acljuvant. 

EMBOLIC INFARCTIONS. 

Anemic and hemorrhagic infarctions of the kidney arc of pathologic 
rather than of clinical significance. Cicatrices may re~ult from these 

~~~·~~.~t~~11~s~u~~v~~~~p1~!:r:~c!hoef ~ :~~~!i~1:Zt~~~ai;e~\o~~l~i:y~~e u~i:~e~ 
associated with cardiac disease anil possibly with a sudden severe pam 
over the loin, may point to hemorrhagic infarction. 

SPECIAL PATHOLOGIC STATES OF THE URINE. 
HEMATURIA. 

D efinition ,- The presence of blood in the urine. 
Etiology.-(1) Local or renal rauses of hematuria include conges

tion, acute inflammation of the kidnevs, and acute exacerbations of 
chronic nephritis, cmbolic hemorrhagf'c infarction, rena l calculi and 
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pyclitis, tuberculosis, traumatism, an<l parasites (the .filaria Ban9u.inis 
!tominis and dil$loma lu(-matobium (Bilharz). 

l:2) Aff'eetions of the l"rinary 'l'ral'l.-In lite urtler, calculi or lacera
tions due to traumatism, as in protracted and complicated abdominal 
sec~ions; in the bladdt'.r, ca.lculi, m~lignant tumo~·s, acute cystitis, ulce
rat1011 a.nd rupture of varicose vcms at the ves1cal neck; and in the 
utet/ira,.gonorrhea, calculi, parasites, and traumatism,-may all cause 
hrmatur1:L. 

(3) Ge11eral lJiseast'.«.-Acute specific fevcr:S and ccrta.in blood-dys
crasim (purpura, scurvy, hemophilia, 1:ialaria, and leukemia.) may produce 
hematuria. ~Ia.Ia.rial hematuria in mild form is not a.n uncommon feature 
of paludism in the l\IiUdle States of this country, a.nd may occur after 
the manner of intermittent malitria,J paroxysms. 'fhat due to the renal 
congestion of chronic heart-, lung-, or liver-disease is not a marked con
dition, and has not been of frequent oecurrence in my experience. 

Senator describes an interesting and unusual form of hematuria that 
is sometimes seen in young persons whose health may be quite foir, 
the blood often appearing paroxysmally and without apparent cause 
( .. ren;tl hemophilia"). llernaturia may be also a manifestation of 
vicarious menstruation. 

Emlemie hematuria, so called. is that variety found in some of the 
tropical regions where tLe clistoma brematobium (a trematode worm) 
abounds. 

Diagnosis.-This bas for its object the discovery (1) of blood in 
the urine, and (2) of the source of the hemorrhage. moody urine 
varies in color according to the quantity of blood present, to its condi-

~~i~~.co"fulf;1::it;.l<l,fi~lf0:i,;;e"•;:; i;~~c!~~~t~1f:h;i';;~a~~f:;'~tf i;lo~~e 
A dark coagulum may be at the bottom as a sediment, with small clots 
floating above in a deep-red, turbid layer, aboye which, again, the urine 
may show but the slightest tint of red. Or tl1e urine may have a. smoky
red or chocolate-hued appearance. l\Iicroscopically, the blood-corpuscles 
are readily discovered, establishing the diagnosis from hemoglobinuria, 
in which condition they are absent. When red corpuscles are associated 
with tube-casts, renal hemorrhage ma.y be positively diagnosed. In 
:immoniacaJ urine or in urine of low specific gravity the corpuscles are 
very pale and shadowy (dissolved hemoglobin). ~\Jter remaining in 
ordinarily acid and <lilute<l urine they lose their disk-hke shape and swell 
into spheres of a ~maller diameter. Urine containing blood always 
shows the presence of albumin. 

f'bemically, the blood-pigment may be detected by Heller's test, 
~'·hich consists in adding liquor potassre, boiling the urine, a.1~<1 obscrv
lll~ the flakes of precipitating phosphates, which become redchsh-yellow 
or brown from the hematin-crystals as they fall. The guaiacum test is 
also used. The spectroscope is sometimes employed to discover the 
bands produced by the blood coloring-matter. 

The 8Mtrce of the blood in hema.turia is of great diagnostic and 
therapeutic importance. In renal liemorrlwge the blood is thoroughly 
mixed with the urine, giving a uniformly red or brown color1 as in 
hemorrhagic nephritis. Blood-casts and leukocytes may also be found. 
The disease causing hematuria may be traced sometimes by a study of the 
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urine; thus, in cases of valvular cardiac disease the sudden appearance 
of hcmaturia would indicate infarction of the kidney. The disco,·cry 
of a few red blood-corpuscles in a coucentratc<l urine would point to 
renal congestion. In profuse ren.al hemorrhages clots l:cpresentiug 
moulds of the renal pelves and of the ureters may be d1scharge<L 

Blood from the m·eters is usually moulded in clots in the shape of 
curved cylinders, and appears like small dark worms in the urine. 
Casts from the ureters are often secondary to hemorrhages: in such 
cases the hematuria may alternate with the passage of clear urine, owing 
to temporary hemorrhages or to the blocking of the ureter on the dis
eased side. (See also Fibrinuria.) 

L)Jstic hemon·ltages may be quite copious. 'The blood and urine are 
not intimalcly mixed, and large clots settle on standing. 'J'hc first por
tions of urine discharged may not be bloody, wh ile the last portion may 
consist of pure blood; again, on washing out the bladder blood-tinged 
urine comes a.way, while this is not the case if the hemorrhage comes 
from the higher portions of the urinary passage. 

}i'ina.lly, urellH"al blood is discharged in advance of the urine, and 
either comes away freely or may be ··milked out" independently of 
urination. 

'l'he endoscope has been used successfully to determine the source of 
the hemorrhage. It is especially useful in women. It is also possible 
with this instrument to determine which kidney is atTectcd. 

HEMOGLOBINURIA. 

Definition.-The presence of blood-pigments, especially metbemo
globin, in the urine. 

Etiology.-The direct cause of hemoglobinuria is a condition of 
the blood in wLich) as a result of the dissolution of the red corpuscles, 
the hemoglobin is set free and is excreted by tbc kidneys. 

(1) rl~he causes of the hemolysis are principally toxic, and include the 
fol1owing: (a) l)oisons (carbolic and pyrogallic acids, potassium chlo
rate, naphtol, phosphorus, arseniuretted hydrogen, and carbon dioxid). 
(b) The ingestion of poisonous fungi or of tainted edible mushrooms 
(llelvella <.esculenta). (c) The poisons of certain infectious <li:;:eases 
(scarlatina., typhus and typhoid fevers, yellow fever, syph ilis, scurvy, 
purpura). (d) Extensi\'e burns, the absorption of hcmorrlwgic effusions, 
and the transfusion of animal blood. (e) Rarely it may be due to ex
posure to cold and to violent physical exertion. (f) Finally, tbere is 
the so-called epidemic hemoglobinuria. (\\'inckel's disease) that occurs in 
the new-born. 

(2) Paroxysmal hemoglobinuria, a rare and interesting variety, may 
occur without any apparent cause in persons enjoying otherwise good 
health. It appears thus distinctly as an independent disease. ~ome 
of these cases, however, have been attributed to a. peculiar susceptiJ,ility 
to cold (generally or locally applied) and to marked exertion; especially 
is this the case in adult white males. It is belcl by some to be a 
manifestation of Haynaud's disease, and by others to be the result of 
syphilis. 

(3) It appears as a symptom of malaria (which acts like tbcother infcc-
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tious diseases) iu the southern part of this country, where the pernicious 
varieties of malarial toxemia. are most common. This is termed malig
nant malarial ltemo,qlobinuria. In Africa it is ca1led black-water fever. 

Symptoms.-'l'hese are generally the symptoms of the condition 
that accompanies hcmoglobinuria. In paroxysmal hemoglobinuria the 
attacks are usually sudden, brief in duration, and sometimes intermit
tent, especially when of malarial origin. Jaunclic(' may be an associ
ated symptom. The hcmoglobinuria seldom lasts for more than two 
days, though very grave cases take on the aspect of a pernicious maJa
ri;l attack. rl'hcre may be lumbar pains, chills and fever, and gastr ic 
disturbances. Urticaria. and purpura. have also been noted, as bas 
anemia. in cases in which frequent attacks have takPn pla.cc. 

Diagnosis.-This is made by an examimition of the urine. Macro
scopically, it is of a rcd-brnwn color, slightly turbid, with a. redclish
brown or brownish-black sediment. The reaction is usually acid, and 
the specific gravity slightly lowered. The microscopic features that 
distinguish hemoglobinuria from hematuria arc rnriable. In the former 
condition few or no re<l corpuscles are pre5eut, and the few that may be 
seen are usually colorle~s ("shadows") or fragmentar.v. Small flakes or 
granules of disintegrated hemoglobin are found, and are brownish-black 
in color. 'l'herc may be also brown-tinged casts nnd epithelium. 
Chemically, the urine is found to contain albumin, for the discovery of 
which Heller's and the "guaiac" tests for blood-pigment ma~' be 
tried. The former bas been described in the preceding discussion 
of Ilematuria. The guaiac test consists in overlaying with urine a 
mixture of the tincture of guaiac and hydrogen pC'roxid or the oil of 
turpentine (equal parts). When the blood-coloring matter is present, 
an indigo-blue ring is formed aboYe a white resinous deposit. When 
shaken a lighter blue color develops throughout the contents. By 
means of the spectroscope the three absorption-bands of methcmoglobin 
may be seen (red, green 1 and ye~ l o,y). 'l'he blood-scrum in hcmo
globinuria may be somewhat red-tmged on account of the d issolved 
hemoglobin. 'l1he hemoglobinuria is further marked by the aplasticity 
of the red corpuscles, by their pallor, by poikilocytosis, and by tbe 
presence of the irregular flakes of hemoglobin. 

The prognosis of bemoglobinuria depends upon the cause. It is 
favorable in the ordinary paroxysmal form. Malignant malarial hemo
globinuria, however, is often fatal. 

The treatme nt consists primarily in rest in bed. The application 
of dry cold to the loins is useful, and the hypodermic injection of ergot in 
is to be recommen<led for trial. Internally, such hemostatics as the 
extr.act ~f luunamelis virginica, the extract of hydrastis canadeusis, 
gall1c acid, lead acetate, ergot, and opium may be used. 

Hemoglobinuria is rather intractable. During the paroxysms ex
t~rnal warmth is needed, along with hot drinks to encourage perspira
tion. In malaria.I cases quinin, and in syphi litic the iodids, should be 
administered. 

ALBUMINURIA. 

D efinition.- 'Phe presence of album in in the urine. 
Pathology and Etiology.-'l'he immediate cause is the escape of 



938 DISEASES OF THE L'R ISARl" Sl"S1'EM. 

the normal blood-constituents, serum-albumin and scrum-globulin, from 
the vessels into the renal tubules. This uansudation of albumin indi
cates either a transient and slight or a permanent and gra\'C nutritional 
disturbance of either the epithelium lining the glomeruli or of that of 
the contained tufts of capillaries, or, possibly, of the mc111brana p,-opria 
or the epithelium of the uriuiferous tubules. These changes induce and 
offer an abnormal perviousness to the albumin of the blood. 

rl1he principal causes of albuminuria are-{1) Those associated "ith 
definite lesions of the kidney; nephritis, acute and chronic; renal con
gestions, active and passive (the latter Leing seconcln.r.v to chronic 1i\·er-, 
he:1rt-, and lung-disease, pregnancy, or tumors); a.n<l certain toxemias. 
Among the last-m1med are included scarlet fever (scarla.tinal nephritis) 
and gout. Other ca.uses are-amyloid and fatty degcnera.tion of the 
kidney, suppurative nephritis, and renal tumor:; (cystic kidney). 

Albuminuria. occurs also in conditions in which (2) the renal lesions 
are either slight or undcmonstrable: (a) Thus, it is present in blood
changcs, as in chronic lead-, mercury-, and arsenic-poiimuing, scurvy, 
purpura, syphilis, leukemia, or extreme anemia, and in cases in which 
urobilin or bile-pigment and sugar (glucose) circulate in the blood. 
Again, slight albuminuria may be present in pregnancy (kidney of 
ptegnancy), in saccharin diabetes, and after ctherization. In certain 
affections of the nervous system albumin is found in small quantity, as 
after an epileptic paroxysm, in tetanus, injuries to the head, apoplexy, 
and exophthalmic goiter. 

(b) The so-ca.lied cwcidental or spurious albuminuria. is due to the 
presence of pus or blood; in such cases the condition i~ not a true 
renal albumiuuriit, since it is common ly associated with cystitis, pyelitis, 
urethritis, or is the result of hemorrhage from the pelvis of the kidney, 
from the ureters, bladder, or urethra. 

(c) Feb1·ile albuminuria. is of rather frequent occurrence in diseases 
accompanied by pyrcxia, especially when long continued. Among these 
are typhoid fc\•cr, small-pox, ye llow fever, diphtheria, and even follic
ular tonsillitis and pneumouitis. The renal changes in these cases arc, 
I believe, merely a. trnnsitory cloudy swelling in the glomeruli, which, 
together with the albuminuria, rarely lasts longer than the fe\•er. 

(d) Other forms of' albuminuria have been styled pliy•ioloyic or func
tional, dietetic, inlermitteut, and cyclic ; in these no definite lesions of 
the kidney are found, and are denied by some to exist. Recent obscn·
ers are inclined to believe that trivial, non-progressive renal changes 
occur in these cases. Slight albuminuria certainly does occur in some 
cases after a heavy mPal rich in albumin, after m:trked and prolonged 
muscular exertion, intense emotion, and cold bathing. 

(e) (}yclic albuminuria has come to be of greater interest and import
ance in later years, particularly as it bears upon the prognosis and upon 
life- insurance risks . In this variety there is a periodic appearance and 
absence of albumin in the urine. The albuminuric paroxysms arc \'ery 
variable, recurring usually after meals or on exertion, but generally 
being absent during rest at night or early in the morning. ~'he albu
min is present in but small quantity, and only rarely are casts (hyaline) 
found. The urinary features are otherwise normal, and the accompany
ing signs and symptoms common to nephritis are absent. Cyclic albu-
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miuuria is most common in adolescent anemic males, of poor nutrition, 
neura.lp;ic, often neurotic, and even hysteric. Cnder careful manaae
ment these cases ordinarily recover. There is, ho" ever; a class of ca~es 
in "bi ch the albuminuria. is ~Jcrsistent, though but a. mere tmcc of albu
min may be detected, and neither can tube-casts be found nor arc symp
toms complainec.l of. As <t rule, howeYer, an insidious degeneration of 
kidney-structure may manifest itself many years later, an urgent con
dition sometimes developing. 

Dia gnosis.-'J1his rests upon the discovery of albumin by means of 
any one or more of the reliable tests shortly to be described. Since 
albuminuria is no more synonymo~s with nephritis than is glycosuria 
or polyuria with diabetes mcllitu::;, 1t becomes important and necessary, 
both for proguostic and therapeutic reasons, to differentiate between the 
so-called functional albuminuria, the cyclic variety, and those associated 
"ith coarse a.nd definite ana_tomic lesions of the kidney. 

Dllferential Diagnosis.-hu1uiry and careful inference concerning the 
etiology of a giYcn case must be made. Renal albuminuria is persistent 
and of con~iJ.erable quantity, except in chronic interstitial nephritis. 
Tube-casts are Ul:;uall~· present. Functional albuminuria is slight and 
incon8taut. 'l'ubc-ca'-ts arc either absent or exceedingly few in num
ber in the latter. Again, in the former rnriety general symptoms, as 
dropsy, cardiac hypertrophy, anemia. and uremic prodromes, arc pres
ent. lt is true that slight edema is sometimes foun<l in c_yclic albumi
nuria, but this is probably due to the marked anemia that is so often 
seen. In this variety of the mild albuminurias also there may be at 
times a considerable quantity of albumin, due to the JHCRcncc of pus or 
blood

1 
the microscopic elements of which, when found. of courRe settle 

the question as to the origin of the albumiuuria. When the quantity of 
albumin is disproportionately large in spurious albumimiria, a suspicion 
of coexisting rena l albuminuria should be aroused (Striimpcll) . 

'l'estsfor .Albumin.-'fwo samples of urine, one of the morning before 
any food is taken, and one of the evening before the patient retires, 
should be examined. Care should be taken that there be no cont:unina
tion of the urine with the menstrual, ]eukorrheal, or urethral discharges. 
'l1hc smalleRt c1uantity can be detected only by its coagulum rendering 
the urine turbid; hence any turbidity present before the given test is 
made should be remo\·ed by filtration, unless this turbidity be due to 
urates, when a little warming of the tube will render the urine clear. 

(1) Boilin,q 2''est.-'l'his is the commonest and I think the most reli
able practical test for albumin. 'l'hc tube is filled about two-thirds full 
of urine. If alkaline or neutral in reaction, a drop of acetic or nitric 
acid is added; an excess of acid must be carefully a.voided, lest the 
albumin (if present) be converted into a non·coagulalJ le form. 'J'he tube, 
held aslant. is tl1e11 applied to the fJame, and slowly revolved with the 
fingers, so that tlie upper portion of the column of urine is brought to 
the boi ling-point. A comparison of this with t l1c lower portion of the 
urine is made. Any turbidity is clue to albumin or phosphates. If 
album in, adding a. few drops of nitr ic acid wi ll increase and thicken the 

coar~)1 ulle;u!~·;~~:t~~:~~~i~1T~It~:,~r:sisw~;S1~ ~1;1~l~~·~n~~,0~~~ is both 
delicate and satisfactory. About 1 c.cm. of nitric acid is poured into a. 
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tube, and some urine is allowed to flow slowly from a. pipet and settle 
upon the acid. 'J1hc presence of albumin is indicated by a white ring at 
the point of contact of the two liquids. C ric acid, ura.tes, and certain 
urinary co}oring-m:itters form a pink or deep-red ring or zone; this 
forms, as a. rule, above the juncture of the acid and urine. Jl cmi:ilbu
mose also gives a white zone, but does not respond to the boiling test as 
does serum-albumin. 

(3) Johnson's Picric-acid :1'est.-To filtered urine in a. test-tube are 
slowly added a few drops of a saturated watery soluti~n of picric acid. 
Immediate turbidity indicates albumin. Some authorities prefer that a. 
dmm or two (4.0-8.0) of the yellow fluid be placed gently on the su rfa ce 
of the urine, when, if albumin is present, a wLite zone at once is appa
rent, together with a haziness that spreads downward with the diffusion 
of the liquids. H eating emphasizes the evidence of the test, which is 
extremely sensitive. 

(4) Roberts' nitrie-ma9nesiwn test is also \·cry llelica.te. It consists 
in using the following mixture, just as in lleller·s test: one volume of 
concentrated nitric acid, added to five volumes of a saturated solution 
of magnesium sulphate. 

(5) 1.'richlotaretie-aeid Test .-This will discover minute traces of 
albumin, but has the disadvantage that it re::;ponds to nucleo-albumin 
as well as to Serum-albumin. A few crystals may be dropped into the 
urine, or a saturated solution may be used after the .. contact method." 
when, if albumin be present, a white coagulum forms. 'J1his and the 
Geisler test·pttpers (Vierordt) constitute portable and bandy tests. 

(6) rrhe (l('etic-aci(l and potassium-ferroC'yanid test is also valuable 
and minutely sensitive. The urine is first made decidedly acid with 
acetic acid. A few drops of a freshly prepared solution of potassium 
fcrrocyanid arc then added, and if either a lbumin or hemialbumose be 
present, it will be precipitated. 

(7) Quantitative 1'est-Esbacli's Alhwninometer.-Tl1is consists in 
using a graduated test-tube, into which definite amounts of urine and a 
reagent composed of 10 parts of picric acid, 20 of citric acid, and enough 
water to make 1000 parts are carefully mixed by re,·er::;ing scyeral times 
the stoppered tube. After allowing this to stand about twenty-four 
hours, the height of the precipitated albumin is read off on an etched 
scale, which will indicate approximately the parts per thousand. Not 
less than 0.5 parts per thousand can be estimated correctly, however. 
Should there be a hernaturia, if the percentage of albumin by Esbach's 
method, divided into the number of red cells per cubic centimeter of 
~rine, is le~s than 30,000. it suggests a purely hematuric albuminuria; 
if greater, 1t suggests au independent albuminuria (Goldberg). 

Prognosis.-Etiologie considerations bear heavily in this matter. 
Functional abuminuria is of farnrable import, as a rule. The febrile, 
hemic, cyclic, and paroxysmal rnrieties usually clear up with conrnles
cence and with advanci ng years (in the latter case). The pcrsisten~e 
of albumin in these cases, however, e\'CD in slight amounts or at Yar1-
able periods, should cause suspicion, si nce there must be some glome-

~~";~::o~~:~~ ~~ca~~1~/~1~J~~~~cfi!~~l~~ e ~~;~~~~h~hfs t:~~~et~-~~ ~,:i1~':it~hc1'.! 
is associated a. gradually increasing arterial tension. The presence of 
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tube-casts is conclusive of structural change in the kidneys, marked 
bv degenerations and by cxudath-e and productive inflammation, either 
aCute or chronic. 

PEPTONURIA AND ALBUMOSURIA. 

True pcptone (Ki.ihne) has never been demonstrated in the urine. The 
so-called peptones discovered by Dernto's and other methods are really 
albumoses, a.ncl the term albumosuria should be substituted for pep
tonuria. ' l111esc a.lbumoses (proto-, deutero-, hemi-) arc found in ncutc 
suppurations or when r esolution of inflammatory effu sion s is goi ng on, 
as in lobar pneumonia. '!'hey may be found also in acute rheumatism, 
scorbutus, and in certain fo rms of metallic and ptomain or bacterial 
poisoning. A lbumosuria may be susperted when, after negative results 
with the boiling and nitric-acid tests, cold acetic acid produces a cloudi
ness. This suspicion may be confirmed by the biw·et test, as follows: 
Any albumin that is present must first be coagulated and removed. 
Then, after placing some Fehling's solution in a test-tube, an equal 
quantity of urine is allowed to come in contact with it, when, if albu
moses be in the latter, a rose-pink zone or halo appears at or near the 
point of contact. 

Jlemialburnose is formed in the urine in osteomalacia. in chronic 
suppurations, and in sarcomatous disease of the spinal cord, though the 
clinicaJ or diagnostic significance of the substance has not been fully 
determined as yet. 

Definition.-Thc presence of a pathologic quantity of indican in 
the urine. 

Indican OCCl\t'S in the urine in health in very small quantities as a 
colorless compound, a.n<l is, chemically spea king, indoxyl-potassium 
sulphate. 

Pathology and Etiology.-Indican is increased abnormally in 
the urine by any disorder whereby large quantities of albuminous mat
ters are decomposed. Thus, it occurs in inte~tinal obRtruction, espcci
allY when the caliber of the small bowel is diminished from any c;rnsc 
so· as to produce a stagnation of the contents an<l a consequent ~decom
position from bacterial action. lJ ncler such circumstances indol and 
phenol are formed. The former, being absorbed and oxidized into in
doxyl1 finally appears in the urine in combination with potas.sium Rtd
phate. Acute peritonitis, obstinate and chronic constipation, wasting 
diseases, and cachectic conditions in which there is a. considerable de
struct ion of albuminoids (as in Addison 's disear.;e, neoplasma.ta, cholera 
~siatica, and cmpyema) usually have an assof'inted indicanuria.. An 
mcrea!<e of the aromatic sulpha.tes in general, or an inc.rease in pro
pol'tion to the fixed su lphates, is especially significant of mtestin:tl pu
trefactive processes. Rin ce the pancreatic secretion pcpto 11 izes the pro
teids from which arise leuein and tyrosin, and these in turn arc decom
JlOSed into skatol , in1lol, and phenol , it is stated (P iseuti) that any ob
struction preventing the flow of the pancreatic juice into the bowel 
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would be reflected in a diminished quantity of in<lican in the urine. On 
the other hand, any epigast ric tumor suspected of pressing upon the 
small intestines would be accompanied with indicanuria. 

Diagnosis.-This depends upon the demonstration of indican by 
adding strong ox idi zi ng agents, which decompose this product and set the 
indigo or pigment free. At times sufficient oxidation of the in<lican has 
taken place in the urine before any chemi ca l test is applied, so that a 
bluish tinge is given thereto. Thi~ may be seen in urine tha.t has 
been Htanding for some time, the sed iment giving 11 bluish reflection, or 
there may be a. blue-turbid film on the surface. ln th e urine of indican
uria, moreover, wh ere putrefaction is marked, a pro1Jot111ced blue-black 
color may be present. 

:L'ests.-Ja_ff'e's well-known test consists in mixing equal volumes of 
urin e a.ntl hydrochloric acid, and then aclding1 drop by drop, a concen
trated solution of ch lorinated lime, shaking the tube after each ad
<lition. A strong indigo-blue color appears if there is much indican. 

A good modified test is the use of fuming nitro-hydrochlori c acid 
and urine (equaJ parts) and a saturated solution of ch lorinated potash, 
used as in the above method. A blue-black cloud or ring appears below 
the surface. If a few drops of ch loroform arc then added and the mi x
ture is agitated slightly, a blue color settles at the bottom, owing to the 
chloroform carrying with it the oxidized indican. 

Definition.-'fhe presence of pus in the urine. 
Etiology.-Pyuria is due to (1) suppurati vc inflammation along some 

portion of the gcni to-urinary tract, or (2) to the rupture of adjacent ab
scel'-ses into the tract. According to the sou rce of the pus the urinary 
manifestations differ in a more or less characteristic manner. 

Pyelitis and Pyelo-nepliritis.-Pus from the pelvis of the kidney may 
be due to calculous, tuberculous, or other irritation. l t is associated at 
times with the "railed" or transitional epithelium usually seen early in 
the ca~c. In pyelo-nephritis casts rna.y indicate renal i1wohcment, 
although it should be borne in mind that in abscess of the kidney pus 
may be tlischarged continuously without the appearance of any casts in 
the urine w!tatsoe"er. One such case came to necropsy under the ob· 
scrvation of lL S. An<lers, in which small uratic calculi were dis
charged now and then for sc,·eral years. Later. several larger ston~s 
were rernovml from the bladder by Willard by suprapubic cystotomy, m 

~~~1r1i1:1:ig\~1:!u~;ij~·~i1?~~=s:.nd ,)~:i~t~~~ni~~~lt~~)e~1i~1£~cl~~a~~J i~1~·~:,~ 
months, and, whi lst bla<l<ler-symptoms were ilhscnt after rcmornl of the 
calculi, pyuria persisted. Death having occurred sudden ly from coro
nary.artery disease and interstit ial myocarditis, it was found postmort_wi 
that a large a.bscess occupi ed the lower third of tl1e left kidn ey, wh~ch 
was filled with small , cla.rk, and irregularly·sha.ped calcu li. A tlHck 
pyogenic membrane surrounded the purulent and ca lculous content~. 
No casts were found at any time during life, though repeatccl exam1-
na.tions were made, and, remarkable as it seems, renal symptoms were 
altogether absent. 
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The pyuria is sometimes intermittent, one ureter becoming tempor
arilY occluded {on the side of the disease), the clear, normal urine from 
the 'healthy kidney passing until the ureteral obstruction is relie\'cd, "hen 
pus again appears. l'urulent urine fr?~ ~he kidney is usua11.Y. acid in 
reaction, except when the pyelo-nephrit1s 1s secondary to eystitis, "hen 
it is mbre apt to be alkaline and to contain a. decided quantity of' mucus. 
lffstitis.-Pyuria in this affec~ion is fetid in most cu~cs . Bla<lder
symptoms art} marked. The urmc is alkaline, and a. st r ingy. tenacious 
muco-pus comes with the last portions. Triple phosphates nre often found. 
'L1he pus and uri ne are not so intimately mixed as in pyeloneplnitis. 

Cr1•tl1ritis.-'J'he pus is in small quant ities, is passed in advance of 
the urine, and can be "milked out" from tho male urethra. 1'bere is 
usually a. history of' gonorrheal infection, and the gonococcus may be 
demonstrated in most cases. 

Rupture of cont(<;uous abscesses into the urinary tract is accompanied 
usually with :t sudden discharge of a large c1uantity of' pus in the urine, 
preceded by symptoms of abscess elsewhere, as in the pelvis or right 
iliac fossa (suppuratiYe appendicitis) or perinepbritic abscess. 'J'he 
pyuritt disappears as abruptly as it came on, or lasts but a few days, 
le~scning gradually until there is a complete cessation. The r.itrongylus 
gigrr.'{ in the pelv is of the kidney causes pyuria as well as hcmaturia. 

Diagnosis.-Pus giYes a greenish-yellow or yellowish-white tinge 
to the urine and sediment, the latter ,·ery often becoming very tenacious 
or jelly-like from the presence of mucus. It may resemble a phosphatic 
precipitate, as in cystitis; the latter, howeYer. is white. lighter, more gmn.
ulnr, and not so thick or tenacious. Microscopically, a positive diagnosis 
is ma<lc by the discovery of pus-corpuscles (or leukocytes) "ith their 
granular protoplasm, which has the faculty of clearing up a.nd showing 
one or more nuclei upon the addition of acetic acid. The corpuscles are 
either more or less swollen and clear, or opaque, granular. or even 
nucleated, according to their number, the length of time in the urine, 
and the degree of alkalinity or acidity of the latter. The greater the 
change in the urine, the more marked the change in the corpuscles. A 
few phosphatic cr.,sta ls may be seen. and epithelium more or lcF:s cha
racteristic of the scat of suppuration is present. 

Chemically, there is slight albuminuria, a marked amount of albumin 
u~ually indicating renal 'li:::easc. X ephritis may be diagnosed in con
nection with pyuria by the discovery of ca~ts . qn the aclcliti?n of 
li11uor pota~~::c to urine containing pus the latter 1s converted mto a. 
clear gelatinoid substance; mucus. on the other hand. becomes thin and 
flocculent. l\Iucus may also be distinguished from pus by its failure to 
react to cold nitric acid, whilst the albumin of purulent fluid coagulates. 

Definition .- Thc presence of chyle in the ur ine. 
Etiology.-'r his in teres t ing condit ion may be either 71m·a.~itfr or 

nml-~arasitic in origin. rr he fo rmer type is more common in the tropics, 
ancl 1s caused by an engorgement and rupture of the bladder or renal 
lymph-vessels, due to obstruction of the larger branches of the thoracic 
duct or in the duct itself, by the filaria sa11gui11is lwminis (vicle Filaria-
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sis). The latter form, the pathology of which is not definitely known, is 
occasionally found in tempera.te regions. It is held to follow injuries to 
the lympba.tic ducts, and may be associated with pregnancy. 

Diagnosis.-The urine is increased in quantity, and has a milky 
turbidity (galacturia) tluc to the emulsified fat. After standing for a time 
a light coagulum settles to the bottom and a. creamy pclliclc of fat rises 
to the surface. The sediment contains also the fibrin of tbe chyle. Some
times as much as 2 or 3 per cent. of fat is present (lipuria,); this ma.y 
be tested by a.gitating a. portion of the uri ne with cther1 whereupon 
the turbidity disappears. Owing to the serum-albumin in the ch.vie, the 
va.rious tests for that substance would show traces of its presence in 
chyluria,. Jiematuria, may be associated with chyluria, especially in 
parasitic cases, in which case the blood comes from ruptured ,·eins a.nd 
tinges the urine accordingly. Microscopically, chy le-containing urine 
resembles milk in its millions of fine granules and fat-droplets . 

Prognosis.-Cbyluria is intermittent in its appearance, correspond
ing to the times of rupture of the vesical lymphatics, and may last for 
years. The prognosis of non-parasitic chyluria. is good <JS to life, but 
unfavorable as to cure. 

D efinitio n .-1rhe presence of bile-pigment in the urine. 
Etiol ogy.-Choluria may be caused by any disease, local or general, 

in which .faundice is a. symptom. 

ish-~!~!':~:~sb~~1~1i:j~_t;1i·~z: 0~~ 1~~~"~:-8bl:c~~ 1 ~;s;~6/i~1~ ~i1~~er~ ~~:~~;~ 
shaken its fotun assumes a characteristic yellow or greenish-yellow color. 
White filter-paper dipped in the urine is stained yellow. 

Tests.-Tbc dtlo·roform test consists in adding this substance to the 
urine and allowing it to settle to the bottom of the tube. If bile or 
pigment be present, the gravitated chloroform wiH be colored yellow. 

Gmelin's test is most commonly employed, though it is not the most 
delicate. A few drops of urine and nitric acid tLl'C allowed to run 
tOgether on a white porcelain pla.te; if bile·pigment (bilirubin) he con
tained in the urine, a play of colors ensues. the green predominating. fol
lowed by the blue, violet. and red, each shade representing a new form 
of pigment. The first color noticed (green) corresponds to the bilinr· 
din or normal bile-pigment of herbaceous animals. This oxidation of 
bilirubin into biliverdin is better accomplished by nitric acid containing 
a little nitrous acid. Hence. the test ma.y be improved by adding enough 
fuming nitric to ordinary nitric acid to form a yellow trace of the nitrous 
acid . This may be placed in a test-tube or wine-glass, and some of the 
urine adilcd gently from a. pipet. Bile-pigment will be indicated by 
successive rings of green, blue, violet, and red from above downward; 
this occurs, however, only when the bile-pigment is present in consider
able quantities. 

Rosenbacli's test is a modification of Gmelin's, and is more distinct. 
'rhe urine is first flltered, and a drop or two of the nitric-nitrous acid is 
then poured upon the filter-paper, when the characteristic colored ri~gs 
will appear if bile be present. According to Penzoldt, the Gmebn
Roscnbach test is made more distinct by acidulating the filtrate with 
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acetic acid and pouring a tbin layer into a white sha1low dish. The 
acetic acid assumes a. greenish-yellow, and later a green, or even a blue
«reen, shade if bile be in the urine. This reaction is quickened or in
lensifiecl by the application of heat to the liquids. 

In the )Laree/Ml-Rosin test a mixture of one part of the tincture of 
iodin and ten parts of alcohol is spread in a. deep layer orer the suspected 
urine in a te$:.t-tube or glass. A grass-green ring forms at the point of 
contact in choluria. 

Bilr-acids.-'l'hese nre principally the glycocholi c and taurocbolic 
aticls. rrraces arc found in normal urine, and their clinicnl significance 
or dia(l'nostic importance, as far as is known, is practica.lly nil. 

when testing for bile-acids the Stranburger modification of ·rcttcn
kofer's method may be u~ed, as follows: "After isol1ition cane-sugar is. 
added to the extract, which is then filtered. A drop or two of st rong 
sulphuric acid is spread on the dried filter; a violet or purple color 
appears" (~Iusser) . 

Other constituents of tl1e urine in choluri:l of long standing are 
slight quantities of albumin and icteric or yellow bile-stained Lyaline 
or finely-granular casts. 

A point in differential diagnosis should be noted in connection with 
the fact that catain druyff, as rhubarb and santonin, when given intern
ally. may produce a discoloration of the urine similar to that cau~ec1 by 
the presence of bile. On agitation, howe\'e1\ there will be no yellow 
foam and no reaction to the tests for bile. while the addition of liquor 
potassrc causes a red color. 

UROBILINURIA. 

Definition.-The pre~ence of pathologic quantities of urobilin in 
the urine. l'robilin is the principal coloring-matter of the urine, and 
hence is prr-sent in normal urine in small quantity. It is derived from 
hematoirlin or bilirubin as a product of the reduction of these substances 
in the tissues and blood-,·essel8. 

When present in large quantities urobilin gi,'es to the urine a red
brown color. This is seen in fevers, Yarying in depth of shade at<:ord
ing to the degree of pyrexia.; also in diseases of tUe lin•r. :iftcr hemor
rhagic cffusionR (due to resorption), in the hemorrhagic diathe!-iis, and in 
pro~ressive pernicious :rnrmia. 
. When deposited in tl1e ti~sues it gives rise to a. form of jaundicc
m which there is a brO\\nish discoloration of the skin-called Ul'ubilin
ictrrux. 

Diagnosis.-'l'he presence of urobilin i> best detected by a spectro
scopic examination. A marked absorption-band between :E'rauenhof'cr's 
lines (f and b), fading; off from the green into the Llue, is charn.ctcristic. 
Chemically, the addition of a few drops of a wa.t<'ry solution of zinc 
chlorid to the urine will cause the peculiar reel-green fluorescence of 
urobilin to appear. 

GLYCOSURIA. 

Definition.-'J'he presence of sugar (glucose) in the urine. Nor
mally, a trace of sugar is present in tbc blood (glykcmia), but it may 
be dou~;cd whether any is excreted in the urine in health, except aftrr 
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the ingestion of a.n excess of food rich in saccharine or starchy sub
stances. rric acid may gi\'C the sa.me reactions as glucose in the urine. 

Etiology.-Thc causes of glycosuria may be enumerated as follo"s: 
(1) Diabetes mellitu;-the most common. (2) Uertain diseases, like 
gout (intennittcnl glycosui·ia), cholera, typhoid, typhus, and scarlet 
fewcrs, whooping-cough, diphtheria, malaria (paroJ:ysmal glyeosuria), 
tetanus, phthisis, bcp~ttic cirrhosis) and organic nenous diseases, espe
cially those :1ffccting the medulla and involving tbc floor of the fourth 
ventricle. Glycosuria may also result fro~1 psychic causes, as cxcc:ssi'"e 
mcntttl exertion, extreme emotional activity {grief, worl'y, and shock), 
from inj Ul'ics, as cerebral concussion and be1.norrbugc, an<l fractu1·e of' tLe 
skull, from apoplexy, ccrcbro·spinal ruening1t1s1 antl after epileptic pitroX· 
ysms. (3) Prcg1ittncy. (t) Certain toxic a.gents cause a tr:.nsieut gly
cosuria, among these being carbon monoxi<l. morpLin, hydroc_yanic aci<l, 
amy.1 nitrite, cu1·:ire, chloral, alcohol, mercury, ;u:senic1 turpentine, phl?
ridzrn, and Yarious coal-tar <lcrirntives, as s1t1icd1c acid an<l salol. This 
source of glycosuria has been experimentally ·demonstratNl in <logs b.v 
Paul Gibicr of lhe :Ne" fork Pasteur Institute. (5) Obesity may cause 
a temporary glycosuria (lipogenic). (G) Pancreatic disease (chronic in
tcr~titial pancreatitis and 1 less commonly, pancreatic calculi, carcinoma, 
and cysb). (7) Ulycosuria may occur in exophthalmic goiter1 and. ac
cording to L~·m111l. may be present for a short time in (8) diabetes insip
idus. (9) Heredity probauly plays a part in predisposing to glycosuria 
in certain cases, particulal'ly in the permanent affection. (10) Dietetic 
gly('osuria ma.y at times be note<l. 

Diagnosis.-Thc da.ily <1uantity of the urine of typical glyco~uria
i. ('. "hen masking saccharjne diabetes-is greatly increased (60 Huid· 
ounces-2 liters-and over pe1' diem); it is of higL specific graYity (l02;j 
and O\'el'), of a. clear, pale-yellow color, a 0 ripe-fruit" odor, a sweetish 
taste, and a.n acid reaction that is intensified on standing, owing to the 
fcl'mentation of' the i::ugar. Albuminuria is not infrequently associated 
with glyco!'uria, a111l the albumin should be removed before tei;ting dc
cisi\•cly for suga1:- Again, since uri1~c of high color, bca,·y density, 
anil murkc1l acidity often contains unc acid 1 and since this subst<ince1 

as :drcad,Y pointed out, responds to the sugar tesls, care must be exerci~ed 
lest a. false conclusion be drawn. 

Tests.-Tbe most important of these depend mainly upon the pe· 
culiar property of glucose in reducing the blue oxi<l of copper to the 
orange or red suboxid. It must be remembered that other meta1lic sub· 
stances are similarly decompo!'ied. 

(1) Felding's 7'est.-'l'wo solutions ::ire used, c1 1ual pa.rt:; being mixed 
to form the Fehlin~·s solution, as follows: 

~olution I. contains 34.64 gm. of cupri? sulphate, dis!;ohed in 
enough water to make 500 c.cm. Rolution II.: 173 gm. of RocLclle 
salt arc di8solvcd in -1-80 c.crn. of sodium bydroxid (sp. gr. 1.14); this 
is then <liluted with water up to .500 c.c. 

Application: Dilute 1 c.c. of Fchling's P.olution (about 10 clrors 
of each of the abO\'C solutions) \rith about ] dram (4 c.c.) of "atcr m 
a test.tube. and heat to the boiling·point. If the clear blue color re· 
mains. the solution is rcacl.v for use: should it change color, howc\·c1" 
the solution is unfit for use and should be cfowardcd. 'l'he suspected 
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urine is a<l<lccl. drop by d!·op, hc~ting occa~ionally. \\hen, if gluco:-.e be 
pre:;ent, the blue color will be (.hschargcd by a. yt.•llow turLidity, "hich 
increases until finally a deep-yellow or orange red precipitate fa.Hs. 
Blui::;h-whitc flakes aud a. greenish discoloration of the mixturr simply 
indicate cupric hy<lroxi<l, and not glucose. This tc~t senes for the 
detection of .001 per cent. of glucose (Wormley). 

(2) 1'rommrr's 2''est.-'l'o a.bout 5 c.c. of urine in the tube add 
one-third or one-half its rnlume of potassium or sodium hyclroxid, 
and then. drop b,Y drop, add a JO per cent. solution of cupric sul
phate. If a bluish-white precipitate falls, either filter or agitate the 
Ji<iui<l until it as:sumcs a slight and uniform turbidity; then heat, and, 
if sugar be present, a yellow or red deposit of cuprous oxi<l folls: .01 
per cent. of glucose may be detected in this way. 

Besides uric a.ci<l, there are certain other substances which "hen 
present in urine make the copper tests fallacious by reducing the 
cupric to cuprous oxid. Among these are mucin, lactose, pyrocatechin, 
hytlrochinon, bile-pigmenb, glyco~uric aci<l 1 the pruducts of elimina
tion after the inge!:ltion of chloral (urochloric acid), and benzoic an<l 
salicdic acids. 

t~) Bottgu's Bi~nwtlt '.:fest.-This may be performed as a counter to 
the copper tests. Albumin, howe,·er, interferes with the test on account 
of the contained sulpbur, which forms a black bismuth sulphid: hence, 
if present. it must first be removed. This may be done b_v aciclulating 
the urine with acetic or nitric acid, boiling, and then filtering. Bi>tt
ger's te8t is then made by adding to the non-albuminous urine or to the 
filtrate from one-half to n.n equn.I quantity of liquor potassre and a fow 
grains of bismuth subnitratc. Boil for sc,·eral minutes, and if glucose 
be present black metallic bismuth will be precipitated. 

{-l) l(1Jlander's 1-ectgent may be employed. This consists of 2 parts 
of basic bismuth nitrate an<l 4 parts of sodium tartrate to 100 parts of 
an 8 per cent. solution of caustic soda. One part of the reagent is 
boiled with 10 parts of the urine for a fow minutes, \\hen a change from 
the original to a brown or black color will indicate the presence of glu
cose. This tt·st is quite distinct, but has the fallacy that is common to 
all the bismuth tests, of forming a Llack precipitate "ith the ~ulphur 
compounds. 

(5) Fer11mltati(l11 TeRt .-Though not always co1wenient to apply. this 
i". neYerthcle:-<~, a most reliable test. It depen1ls upon the action of 
yeast in breaking up gluco~e into alcohol and carbonic-acid f!aS (carbon 
dioxid). It is performed easily by adding a small piece of rompre~scd 
yeast to the urine in a test-tube, im·erting the latter in a. <li!:<h of the 
same, and standing aside for twelve to twenty-four hour:.:, the temper
ature being kept at about 80° to 100° F. (2G.6°-37.7° C.). 1'he <l'O
lution of gas resulting from the fermentation of the :.iugar takes place, 
with a consequent reduction of the specific grnvity of the urine. ri'he 
:-.east may be tested simultaneously for its purity and strength by pla
cm_g oue portion in a test-tube containing about two-thirds mrrc:ury and 
filltng with normal urine, and a similar portion in a second tube with 
I?ercury and a thin, watery solution of sug:i.r or glucose; the fcrme11ta
t1on test of the suspected urine may be made at the ~ame time, and all 
three tubes inverted over a, dish of mercury. Obviously, the first 
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tube should not show the presence of carbon dioxicl if the yeast was 
free from sugar; but the secon<l tube should sLow this gas to be pre::scnt 
or the yeast was inert. 

Other tests, such as Jiaore's liquor-putassw-and-boiling test, Joltnl!on's 
picric-acid teist 1 and the plienyl-ltyrfrazin test, arc more intricate and in 
no way more reliable. 

ri'he quantitatfre estimation o.f su,qar may he made with :Fehliug's 
solution ill two parts, as recommended above for the qualita.tivc teist. 
'fhis method is based upon the fact that the cupric oxid of 1 c.c. of 
~ ... cbling's solut ion will be rc<luce1l by not lc::s than 0.005 g1~. of glucose. 
Place 1 c.c. of' the solution iu a test-tube a1HI dilute \uth 4 c.c. of 
water (5 c.c. <lil. sol.). Heat to the boiling-point. <ind a<lcl 1 c.c. of 
urine, and hca.t the liquid again. If reduction has taken plac:c. 0.005 
grn.-0.5 per cent. or more-glucose is present; if no reduc:tion has 
occurred, less tha11 0.5 per cent. is present. If 2 c.c. urine arc used 
before the color of the Fehling solution is discharged, there '1 ill be 
0.25 per cent. glu<:OSC' . If ~ c.c. is u:::e11. 1 per cent. is present. If 
-rr c.c. urine is all tha.t is required (about :2 drops), then 5.0 per cent. of 
glucose is present. 

Roberl8' d~ff1'rential-density method depends upon a. loss in the 
specific gravity of the urine, due to the fermentation of glucose. Ac-

~o~~~,~~ ot? :i~~~~~siue~c?m(~:~·1i·:r ~~ti~I~~~!~~ r1·3~:~ygl1~)t ~; :1~\~1~~a~~n~~~ 
degree represents 0.23 per cent. glucose. (See works on rrinalysis.) 

Uirem1i11olarization.-~"inally, sugar ma.y be determined by the sac
charimeter or polariscope. Glucose polarizes light to the right. The 
percentage may be calculated by reading the \'Crnicr scale indicating the 
degree of reflection, and multiplying the number read by the factor of 
the apparatus U:':!ecl, after making any requircJ correct ions. 

ACETONURIA, DIACETONURIA, AND OXYBUTYRIA. 

Acetonur1a, dia<:etonuria, and oxybutyria a.re so closely allied with 
glycosuria, aJl(l especially with diabetic coma (a<:etoncmia), that they 
may be consiclcrcd together. In the first-named condition the urine 
contains acetone; in the second, diacetic or accto-acetic acid; and in 
the last, oxybutyric acid. Diacetic and oxybutyric acids arc product5 
of the decomposition of acetone. and hence the importance prc,·iou ... ty 
ascribed to the latter, when detected in the urine of diabetics, ha!:' ginm 
place to the two former, the oxidation of which yield acetone. 

Acetonuria ma._y exist to a minute degree "in health, the acetone 
being a product of the normal metamorphosis of albumin. It may be 
present also in-(1) diabetes: (2) carcinoma; (:3) febrile conditions; (4) 
inanition; (5) psychoses; and (6) auto-intoxication. l'"rinc that con
tains acetone in pathologic quantities has a fruity (a.pple-like) odor or 
one resembling that of chloroform. 

Tests.-(1) Gerlull'dl's original test consisted in the addition of a few 
drops of the tincture of the chlorid of iron, which produced a Burgundy
rc<l color with acetone, or rather with the accto-acctic acid. 

(2) Nitro-pnmid 2'esl.-To a flui1lounee (32.0) of the urine a1ld _a 
dra.m or two (4.0-8.0) of <L solution of sodium nitro-prul5sid (gr. v. to .5J 
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- 0.324 to 32.0) and a few drops of stron~ aqua ammonire. On stand
ing a rose-,·io.l ~t color t~ppears. Accordmg to Legal, proportionately 
smaller quantities of urine and the reagent may be used, and strong 
Et1uor potassre. A bright-red color develops, and fades rapidly, but 
upon adding acetic acid this changes to purple or violet-ml (Vicrordt). 
'!'his is a better test. 

(3) Perhaps the most accurate and. at the same time, satisfactory 
test for acetone ii' the following : Distil the urine with a 1itt1c phosphoric 
acid, and a<ld to the distillate a few drops of sodium hydroxid and of 
Lugol's solution . If acetone be present, ~-cllow crystals of iodoform 
will form, with the character istic odor. · 

Diacetonuria and oxybutyria never occur normally. They are 
often as~ociatcd with acetonuri:l in diabetes, and sometimes in fever, or 
occur as an independent cli:-:ease (V. Jaksch). l\loreover, it is believed 
that J.iacctic and oxybutyric acids are the causes of diabetic coma, and 
not acetone, as "as held formerly. 8-tadelmann affirms that of like 
Yalue with the recognition of oxybutyric acid in diabetes is the deter
mination of a marked and increasing amount of ammonia in the urine 
(1 gram-gr. XY-and more per diem). as indicating the imminence of 
diabetic coma. Diacetonuria is found to occur in certain acute diseases 
of children, accompanied with convulsions. 

Tests.-The presence of diacetic acid is demom:tratcd by the chlorid
of-iron reaction, as in the case of acetone, except that the urine is boiled 
preriously. This is done to axoid fallacy, since in unboiled urine acetic, 
formic, and oxybutyric acids may strike a Burgundy-red also; in urine 
that has been pre,·iously boiled these do not react, wh il e the diacetic 
acid does, if present. Diacetic acid is usually present simultaneously 
with acetone. If a. portion of the urine is mixed with sulphuric acid 
and extracted with ether, dia.cctic acid may be inferred to be present if 
the extract shows a ch lorid-of-iron reaction that fades within twenty
four hours (\'. Jaksch). 

Definition.-A persistent excess of uric (Jithic) agicl and urates 
(lithates) iu the urine. 

:Normal urine contains about 0.-1 part of uric acid to 1
1
000 parts of 

urine (about gr. x-0.648-per diem). or it exists in the proportion of 
about 1 to -15 of urea, the principal solid con .. tituent. The eYidcnce of 
recent experimentation is in fa,·or of the \'iew that uric acid is deri,·ed 
wholly or almost wholly from a metabolic solution of leukocytes and 
nuclrar substances generally, and that uric-aci(l formation is not to be 
reg:uflecl as an "'unfinished product" in the old sense. 

Etiology.-The causes of lithuria, as seen in certain conditions in 
which this m~tabolic change occurs, may be put down to be chiefly as 
follows: (1) Lithemia. (uricemia; uric- or lithic-acicl or gouty diathesis); 
(2). gout and rhcuma.tism; (3) fever ; (4) leukemia. and pernicious an
emia; (5) pulmonary n.ffcctions in which the interchange of gases is in
terfered with; (6) a highly nitrogenous diet. Certa.in otl1er conditions 
of tLe urine may dimin ish its power of dis::olYing the uric acid shortly 
after voidance, and may cause a. deposit that should not be mistaken for 
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an excess. Such are-(a) temporary increase in the 11uantity of uric 
acid from an over-indulgence in nitrogenous food; (h) temporary high 
acidity; (c) deficiency in mineral salts. 

Diagnosis.-Thc urine has a. high specific gravity, a deep red-yel
low color. and a marked acid reaction, although, rarely, uric acid is 
formed in neutral or alkaline urine (Yierordt). On standing the uric 
acid is deposited in yellowish-red or ··Cayenne pepper" grain~. com
posed of mici-oscopic uric-acid crystals. Uhcrnicnlly pure uric acid iA 
colorle."S. but that deposited from urine has always this ye llowish-red 
appearance both to the nakc1l eye and under the microscope. Exami-

, nation with the hitter shows a. great variety of rhombic prisms-" whet
stone-shaped,·· '·crosses," t• lozenges," and other many-shapc<l and sized 
crystals-single and in agglomerations. 

Test.-Thc mure.rid reaction may be obtained by evaporating a little 
urine in a. watch-glass or porcelain dish, adding a few drops of strong 
nitric acid, ::md beating to dryness again; this i::: allowed to cool. and 
a drop of li c1uor ammonit"C added. wl1en a beautiful purple shade of 
murexid will appear if uric acid be present. 

Urates.-These arc increased in pathologic conditions that gin' ri-.;e 
to uric ac:id in exCC!"S1 and arc usuall~· pre~ent with the latter in l'Ome 
t1uantity. It is not rare, howernr, in healthy individuals for a clepo~it 
of ura.tes to occur in concentrated urine cxpO!-lcd to a cool atmosphere. 
Crates appear also in the scanty urine 1luc to the profuse perspiration 
and diarrhea. of renal cougestion 1 in feyer. from renal calculi, and after 
a. meal rich in albuminous elements. 

C"rates occur principally as acid sodium urate, calcium uratc, anrl 
ammonium ura.te. They appear macroscopically as a flesh-colored or 
"brick-dust" (latcritious) sediment; this is usually abun<lant and vcr.r 
fin?IY granular .in appearance, while the urine above is cloudy. It is 
quite characterist ic that upon heating such urine it becomes clcar1 

the ~ll'<ttcs being complc.tcly dissolved. :\licroscopically, the sodium and 
calcium salts of uric acid occur as needle· or dumb-bell-like crystals or 
as fine, clark 1 amorphous granules. Ammonium urate is found in alb.
line urine, often with triple phosphates when some putrc .... cencc has en
suell. It is seen in dark-brown or green spiculated spherules; th('SC are 
sometimes ca.lied "'hedge-bog·· or "thonHtpplc" crystals. On the 
addition of a. drop of hydrochloric acid under the cover-glass uric-acid 
crystals ma.y be seen to develop. 

OXALURIA. 

Definition.-..\. persistent excess of calcium oxalate in the urine. 
A few crystal~ may occur in normal urine that ba11; been standin~ for a 
long time. 

pea.
1

~~:a~1~i~;~ ~c~~~~ ~~ :·!: ~~~:a i ~0i\~~"~: ~~at~~~~:t i1?~1u b.~rbs.u ~~1~1~~~~~~u!~~:r:1: 
and cau liflower. 

Oxaluria. has been described by some English physicians a~ an inde
pendent disease or special diathesis in which marked dyspepsia. a111l 
hypochondriasis or neurasthenia are associated. ~l1h e condition is better 
expla.iuecl, prohabl~', as one of a. disturbed metabolism-particularly of 
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the fa.ts and carbohydrates-in which the oxaluria. an<l the nervous 
:;vmptoms are manifestations analogous to the lithuria and the irregular 
~.£uuty symptom~ of lithcn~ia . Oxalatcs a?d lit hates arc not inf~·cqucntly 
found together m the urme of those subject to the gouty habit. (ha
luria is also present in wasting diseases, as in tuberculo~is, ditLbetes 
mcllitus, and in the cancero.us cachexia; it may appear in catarrhal jaun
dice, spermatorrhca, also with the ··mulberry calculi," and in general 
paresis of the insane. 

Diagnosis .-Oxalate-of-lime crystals appear in the urine in two 
forms-most commonly as minute, regular, highly-refracting octuhedra., 
or. more nucl.v, as hour-glass- and dumb-bell-shaped crysta ls. 

The octahctlral crystals ha.vc two crossed axes, g iving <L star or (IUve
lope·like appearance. Oxalates sometimes give a. gl ittering and scintil
lating effect to floating mucus in mine tht1t has undergone formcntation . 

PHOSPHATURlA. 

Definition.- A persi!'itent excess of phosphates in the urine. 
Phosphoric-acid salts may be precipitated in normal urine that bas 

become temporarily alkaline. These acid sodium anti pota~sium phos
phates in normal acid urine are derived from the alkaline pho~phates 
(neutral sodium and potassium phosphate~) of the blood. Jn normal 
urine l.~ parts alkaline phosphates per 1000 and 0.8 part earthy phos
phates arc appreciable. 

Conditions tlwt produce an alkaline fermentation of the urine cause 
a depo.sit either of amorphous earthy phosphates or of cryslrtlline phos
)lhates. They al'c also found in the clecompo~ing urine of chronic cys
titis, of phosphatic vcsical calculi, of paralysis, and in undue retention 
of urine. In this alkalinity, due to the ammoniacal fermentat ion of 
urea, ammonium carbonate"reacts with the phosphates of rna~nesium 
to form the triple ammonio-ma.gnesia phospLatic crystals, the commonest 
variety of phosphaturia. II ere the phosphates arc dcpo:-;itcd before or 
immediately after the urine i:s passe<.l 1 gi,·ing a milky appearan<·c to the 
la~t p0rtion. Deposits of phosphates, and especially of trirlc phos
phate~. by no means, however, indicate an actual phosplwtur1a . '!'his 
mu:-.t be determined by chemical analysis. Amorphom; <:nrbonate of 
lime in small quantity may be pre~ent a\sQ if the urine is stro111:.dy 
alkaline and ammonia.cal (Beale). The calcium pl.iosphat<~l'i arc generally 
more abundant than the ruagne~ian. and may be found in cases of ner
vous or a tonic dy ·pcp~ i a, neura~thenia, melancholia 1 and other debili
tatc<l conditions. Whether or not a marked precipitate of phosphates 
means an excess to the detriment of nenous ti:-suc alone has not been 
dcterminerl precisely as yet. Obviously, howerer. a certain portion of 
pho•pbate' is supplied b_v food and the rest of the bo<ly, owing to defec
tin assimilation and mctnboli"tn. 

A quantitative estimation of' the dai ly output of pl1osph:1tes l"\hows a. 
decided increase in the qunntit,v in wasting disease~. a!-i tuberculosis, 
leukem ia., chronic articula r rheumat ism, and acute yellow atrophy of the 
liver. The phosphoric acid is not increasC'd, Lowcver. The l"\O·Called 
·• phosphatic diabetes" is characterized by polyurin.. exCCl"~i\'c phol'pha
turia, thirst, emaciation, and nC'rvous disturbances (Tessier). 
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Diagnosis.-Phosphatic urine has usually a stale, ammoniacal 
odor, a whitish turbidity, and a copious light-colored granular sediment 
falls on standing. l\licroscopically, the calcium phosphate crysta.ls a.p
pear singly as" knife-blade,"" arrow-head/' or" slender wedge-shape," 
or in stcllate clusters. Acetic acid dissolves them. The ammouio-mag
ncsian phosphate crystals ~re transparent rhombic or triangular prisms, 
large and small- " coilin-ltd-shaped." TLese also are soluble in acetic 
acid ; oxalate-of-lime crystals are not so. 

On heating phosphatic urine an increased cloudiness is produced that 
simulates albumin, but on a.cidifying, as with a drop of nitric aci<l, this 
is clea.red up at once. 

LEUCINURIA AND TYROSINURIA. 

Defi.nition.-Thc presence of leucin and tyrosin in the urine. 
'l'Lcse are strictly pathologic substances, and are usually found together. 
'l'hcv are products of the decomposition of albumin, intermediary to 
the formation of urea, and are most apt to be found in the urine, along 
with biliary matters, in certain hepatic conditions. 

Etiology.-The principal causes of leucinuria and tyrosinuria are 
acute yellow atrophy of the liver, acute phosphorns-poisoning (in both 
of which fatty degeneration of the liver is pathologically conspicuous), 
specific infectious diseases, as typhoid fever, small-pox, and yellow fever, 
an<l pernicious anemia. 

Diagnosis.-Of the two substances, leucin is the more soluble, and 
hence is rarely found in the urinary sediment. Tyrosin, on the other 
hand. may be discovered sometimes as a fine greenish-yellow deposit. 
Bile-pigment may be found not infrequently in urine containing leucin 
and tyrosin. A trn.ce of albumin also ma.y be present, while the urea 
is, as a rnle, markedly diminished. Ijeucin and tyrosin ma.y be de
tected by evapora,ting a few drops of urine on a glass slide and examin
ing microscopically. Leucin a.ppears in the fom1 of slightly glistening, 
greenish-yellow spheres that may show radiating lines and concentric 
rings. Tyrosin is recognized by the slender tufts of fine, needle-like 
crystals arranged in star- or cross-like fashion. 

If the residuum after evaporation be heated with a drop of nitric acid, 
slowly evaporated to dryness, and then touched with a drop of sodium 
bydroxid, the leucin, if present, will assume a yellowish-brown hue. 

Tyrosin becomes red in color when boiled with l\lillon's reagent of 
mercurous nitrate, or it is demonstrated by a violet color when carefully 
warmed with a little su lphuri c acid, an<l then treated with a drop of the 
solution of phenic chlori<l. 

Definition.-The presence of an excess of cystin in the urine. 
Cystin in minute quantity ma,v be found sometimes in normal urine. It 
eont<tins sulphur. rrbe causes of cystinuria. have not been well made out, 
though hereditary influences seem to have an important bearing on the 
etiology; in what manner they act, however, is not known. On account 
of the insolubility of cystin any marked quantity would be deposited in 
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the urine. Cystiu calculi sometimes result, though cystinuria may ex· 
ist without the presence of a. cystin calculus. 

Brieger points out a probable significance in the discovery of the 
associated presence of ptomains with cystinuria. Thus, in certain in fee. 
tious di eases, as intestinal mycosis, a ptomain-cystinic product is sup
posed to be formed, then to be absorbed, and finally decomposed in the 
urine, thus setting free the cystin . Cystitis may be caused by the action 
of the ptomains. 

Diagnosis.-'..l'he sediment is light, and not very unlike that of the 
amorphous urat_cs . It is not dissolved by heat, however, though soluble 
in ammonia. Under the microscope cystin occurs in the form of thin, 
transparent, hexagonal crystals. Care should be exercised in forming a 
diagnosis of cystinuria thttt a contamination with iocloform be excluded, 
since the microscopic appearance of that substance is simi lar to that of 
cystin. On account of the sulphur contained in cystiu, a test may be 
employed by which hydrogen sulphid is liberated. as by boiling the sus
pected urine with a. solution of lea.cl oxi<l and sodium hydroxid, black 
lead sulphid resulting from the reaction if cystin be present. 

VARIOUS OTHER CONDITIONS. 

Urea..-This occurs in solution in the normal urine as a product of 
the perfect decomposition of the nitrogenous elements. of food and tis
sues. In 1000 pa.rts of urine about 20 parts are constituted of urea (2 
per cent., equirnlent to about gr. 450-30.0-daily). 'l'he quantity of 
urea. is focreased in the urine after the ingestion of a. considerable quan
tity of proteid food; sometimes after exertion; in acute inflammation 
and in fevers-either relatively or absolutely, as in pneumonitis; in 
diabetes a.nd other morbid conditions in which metabolism is accom
lJanied by an increase in the tissue· waste. In febrile states its excretion 
increases or diminishes with the exacerbations and remissions of tem
perature respectively. 

[rea. is pathologically diminished in quantity in all forms of nephri
tis. and markedly so in uremia; in organic lirnr-discases, as acute yellow 
atrophy; in ca.chectic and anemic states; and in dropsy, inanition, and 
allied conditions. 

~rhe quantitatiYe estimation of urea may be made according to one or 
more of several methods: Fowler's hypochlorit(> test (with Labarraque"s 
solution) is perhaps the most practical for ordinary clinical purposes; the 
hypobromite and Liebig's methods, both requiring spcc:ial apparatus1 

arc better adapted for the laborntor.v.1 Fowlcr·s method is based upon 
the loss of specific gravity upon the liberation of the nitrogen of the 
urea. The mean specific gra.\•ity of a mixture of 1 pa.rt of urine and 7 
parts of the !'Olution of sodium hypochlorite is taken while quiesc<'nt, 
and is tLen subtracted from the specific graYity of the mixture ta.ken 
after agitation several times Uuring about two hours. 'l1he difference 
which is due to the libcrntion of the nitrogen (as is shown by the cffer
'·cscence)1 multiplied by the ra.ctor 0.77. gives the approximate percent
age of urea, in the urine. This test, howcn·r, has a. considera.hlc range 
of error. 

1 See works on Urinn\y,.,i-.;. 
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"t;rine evaporate<l to a. syrupy consistence and then treated with uitric 
acid shows crystalline quadratic plates of urea. nitra.tc. 

Chlorids.-Ahout 10 parts of the chlorids of sodium and potassium in 
1000 parts of urine are excreted daily. '!'hey are increwml in the 
urine after muscular exertion, during the resorption of mechanical or 
inflammatory tJ"a.nsu<lations and exudations, and in intermittent ferers, 
owing to the destruction of the reel corpuscles. 

Pathologic diminution in the quantity of chlorids occurs in fever:;;, in 
the nephritides, in cachectic conditions, and especially in such diseases 
as pneumonitis, plcuritis, and rheumatism. In the lttst-n:.imed class the 
chlorids diminish as exudation continues, and may even totally disap
pear from the urine in extensi\'C pueumonic consolidations, to reappear 
aga.in with the resorption of the exudate . 

.7'est.-TLe chlorids may be detected, after first remov ing any albu
min that m:iy be J)l'Cscnt, by acidubting with a few drops of nitric acid 
(to keep the phosplrntes in solution), and by then adding, drop by drop, 
a strong solution of argentic nitrate. According to the abundance of 
the n:sultant white, curtly precipitate of argentic ch]orid a rough esti
mate may be made of the total quantity of chlorids in the urine. 

Lipuria is a term applied to the presence of fat in the urine. It may 
result from the steady use of cod-liver oil or of fatty food, or it may be 
found in pyonephrosis (Ebstcin); in phosphorus-poisoning; in pro
longed suppuration; in the lipemia of diabetes mellitus; in the •·large 
white kidney" with fatty degeneration of chronic Bright's disease; in 
bccr-dl'inkel's; and in chylul'ia. Fatty urine becomes clear upon agitat
ing after the addition of ether. 

Lipacidurifl, or urine containing Yola.tile fatty acids (acetic, butyric, 
and propionic), is as yet without diagnostic significance. 

Melanuria, or urine containing the pigment inclanin, is found in cases 
of melanotic sal'Coma. The urine is dark, either just after be ing voiclc<l 
or after some exposure and oxidation. 

Hematoporphyrinuria ( Cro.1tpectri11) .-This term implies the presence 
of hematoporphyrin (iron-free hem:ttin) in the urine. It o~curs afrer 
long-continue<! u~c (c\·en in small doscs-)liillel') of ccrt<un coal-tar 
products, partitularly sulfonal and tl'ional. Among the :.;ymptoms in 
poisoning from these substances is a cherry-colored or dark blue-red 
ul'inc, the abnormal appea.rance of the latte~ being due to the presence 
of hernatoporph,rrin re:;ult111g from the destruction of the red blood-cor
puscles. The urine is always quite acid. According to Garod, hcmato· 
porphyri~1 is a :.;canty though constant iagredient of normal urine. He 
extracts 1t by a!l<ling 100 c.cm. of urine to :10 c.cm. of a ] 0 per cent. solu
tion of sodium hydroxid. This precipitates the pho:;;pha.tes, "hi ch are 
washed with water and redissolved with rectified spirits. After aciclula
tion with hydrochloric acid the solution shows spectro:.;copically bands 
of acid hernatoporphyrin. 'l'he treatment comists in the prompt. with
dra.wal of these drugs and the free administration of alkalie:;. 

Pneumatinuria, or gas-formation in the bladclci\ rare ly occurs. Hcyse 1 

records a case of myeli tis in which th is c:ondit ion was present. . 
I'ibrinuria.-In ccrtJin conditions of the genito-urinary tract, part1c-
1 Zeit.j. klin. )frll., 1894, xxiv. p. 130, quoted in 'Die American Year-Book fl/ .Medicine 

tt)l(lSurycl'!Jfor 1896. 
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ularly pyelitis and urcteritis. fibrinous (and mucous) casts arc found in 
the urine. }.,ibrinuria. may follow ncphro·lithiasis, as in a ca8c recorded 
by v. Jaksch. 

Ba.cterinuria..- Tberc arc probably few specimens of urine that do not 
contain bacteria. Engel has found a great variety of organisms in the 
nephriticles, one of which (:.i micrococcus of characteristic growth and 
properties) was present in 17 out of 3~ cases, hence regarded by him as 
the specific cause of some of the cases 111 this category of disca~cs. This 
oruanism was found in miltl t:~pcs of nephritis, and Engel believes it to 
be

0 
responsible for many instances of the sort beginn ing as mild forms 

of '·bacterial albumin1tria." 
La.ctosuria.-Lactosc is found in the urine of some pucrperm. 
Inosituria.-lnositc occurs in the ur ine in cfo1bctes insipidus. 
Alkaptonuria. .-.\l kaptone is an obscure substance (so called by 

Brecleker) that is sometimes found in the urine of phthisica I cases. or 
at times in that of patients without any apparent local or general dis
ea~e. On exposure the urine darkens in color; also upon the addition 
of li11uor potassc:e. It gives the sugar-reaction with }"ehling's solution 
(U>ler). 

[rine as affected by the administration of ,·arious drugs-as carbolic 
acid. salol. antipyrin. arnl potassium iodid-respond1' to certain chemical 
tests, for the study of which the reader is referred to works on urinal 
ysis and clinical diagnosis. 

THE NEPHRITIDES. 

BEFORE considering the several varieties of nephritis, and especially 
the clinical history pecu liar to t~ach variety, it may be well to fir~t dc
Ecribe certain gencr:tl manifcsta,tions of rena l disease-whether clcgcn
eratfre1 exudative, or productive lesions are predominant-that a.re more 
or less commoa to all. Reference to these symptoms under the different 
forms of nephritis will, it is hoped. thus make po8sible a. clearer a.ppre
hension of their significance and ralue, as well as render unneces!:lary 
auv further elaboration. 

·One of these pathologic conditions has already Leen described-viz. 
11) Albuminuria. It remains. then, to speak of (2) the )lurpholu!fic 
constituents of the urine in nephritis, (3) Edema (anasarca, dropsy), and 
(4) Cremia . 

THE MORPHOLOGIC CONSTITUENTS OF THE URINE IN RENAL DISEASE: 
CASTS, EPITHELIUM, ETC. 

l. Tube-casts.-Thcse arc undoubtedly the most importnnt morpho
logic elements in the urine of a nephritic. Albuminuria. is coincitlcnt
ally present, and the occurrence together of these two pathologic con
.t1tituents furnishes indi!;;putahlc evidence of renal disease. Accon.ling 
to the nature and 11lwntity of the casts a,Jso may be determined the cha
racter and ''arietv of the affection of the kidneys in most instances. 
Cast~, as their n~me implies, are simply cylind1:ic bodies moulded in 
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the renal tubules, and composed essentially of the coagulable sub~tances 
in the serum exuded from the blood-,·esscls. The coagula of the tubnlt•s 
arc mostly albuminous. Other morphologic clements may be mixetl 
with casts, such as epithelium, red blood-cells, pus-cells, and the granu
lar matter and fat-droplets due to degeneration of the renal cpithl'lium. 

Singly, the casts are invisible to the naked eye, but in acute ncphriti~ 
they may be so abundant as to form a cloudy sediment near the bottom 
of the urine-containing glass. 

(a) :i\Iicroscopically, the unmi:red or hyalme cast-tl10 commonest
appears eithor long or short and narrow or broad, of a. clear, transparent, 
homogeneous substci nce, delicate in outline, and often showing ends with 
a cheesy-or wa.x· likc-fracture. Th ey ma.y be straight or slightly 
cun'ed and tortuous, with fine short transverse lines here and there at 
the borders of tho cast. Rarely, a cast ma.y be found equal to a milli· 
meter in length. 'l'ho so·callcd narrow casts are about equal in width 
to the diameter of a leukocyte, while the medium or broad casts are 
from three to four times this size. They will take either the carmin 
or gcnti:tn·violct stain . Ilyaline casts are usually associated with other 
varieties of casts in nf'phritis, though in fe\•ers, congestion of the kid· 
neys, chronic interstitial nephritis, and in amyloid kidney they may 
occur unassociated with other forms of casts (Vicrordt). 

(b) Gra11ula1· casts are nothing more than hyalinc casts with fine or 
coarse granu les supcraddcd. The granu les r epresent minute, opaque 
particles of urates, albumin, fat, cellular d~bris, and e\'Cll bacteria 
(bacterial casts). It should be remembered, however, that granular 
casts may be simulate<l by casts of coagulated albumin covered \\ith 
particles of hcmatoidin, especially in acute nephritis. 11he hematoidin 
can be _recognized, however, by the brown.yellow coloration. 

(c) Epithelial casts a.re hyaline casts covered with renal epitLelium, 
or composed entirely of an epithelial conglomenttion, indicating an 
acute dcsqua.mative nephritis. The opaque, spheric renal cells should 
not be confounded with swollen leukocytes. Again, the epithelial cells 
themseh•es may show evidence of granular or fatty change. 

(d) Blood-casts consist of coagula of red corpuscles 'hapcd in the 
rcn:.~l tubules, or the.v may be composed of soft hyaline (mucous) casts, 
ha\'lng red blood-cells imbedded in them. n1esc are present in renal 
hemorrlrn.ge and in acute hemorrhagic nephritis. 

(e) Wax,y casts a.re similar in appearance to hyalinc casts, though 
better defined, bro:ulcr as a rule. and of an opa.clue, slirrhtly·ycllowish 
tint. 'L'hey often show broken ends. It has been suggc~ted ihat they 
may be the products of a metamorphosis of hya.linc casts because of 
their oc.currence in various forms of nephritis, and since the~~ do not 
merely mdicate :.unyloid disease of the kidney as was formcrl_Y helil. 
They ma.y, however, sometimes show the amyloicl rca.ction witb iodin 
and J~Otassium iod icl , a.ncl are always suggestive of serious renal di'.'ica~e. 

(.t) Patl!J casts are such as have left upon and in them fat-droplets 
or grnnul es, which, if abundant, are indicative of fatty degeneration of 
the kidney. Cells sho\I ing granulation from fatty change may be seen 
simulta,ncously. 

of ~~.~~I:~~ ~:1~!, (1.:1:gc d~·11~~d~~~u~c~0::t~~8!i~~:~c~1 sb;Tci~:~7n~~c~~;i7:; 
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genuine tube-casts. 'l'hc same may be sai<l of mucous cylindroi1ls and 
foreign substa1~ces .. Nephritis may ex i ~t when t~c c~sts are always to 
be found, rnryrng Ill numbers only, while albummuria. may be incon
stant or intermittent. 

:2. Epithelium.-Benal cells are found in the urine of those forms of 
nephritis that are characterized by a catarrhal or dcs(1uamativc and 
exudativc process in the tubules. Epithelial cells from the kidney are 
polygonal or spheri c in contour, with an indisti nct cell -\\ all; they 
La.\·e a large oval nucleus, and are either abundantly gra nular or show a 
fatty change. These cells arc about the size of the "bite corpuscle. 

8. Leukocytes.-Only when attached to casts can it be positively 
affirmed that leukocytes are of renal origin (Striimpell). 

4. Red Blood-corpuscles (ville Ilema turia. p. 93-1).-ln acute hem
orrha.gic nephritis and in severe renal congestion free red blood-cor
puscles are generally to be found. 

5. Fat-globules and granular, fatty-degenerated cells a rc seen espe
cially in the subacute and chronic forms of nephritis with fatty degen
eration of the proliferated epithelium, or in the fatty stage of large 
white :idney. 

Since, as in other conditions. renal dropsy or edema is an abnormal 
accumulation of watery fluid transuded from the blood-vessels into the 
cellular tissues and lymph-spaces, the question arises. ··What is the 
rationale of its development in nephritis?" On the ground that the 
renal secretion com~i sts prin cipally of water, and t hat in most forms of 
nephritis the urine is diminished, it was formerly held that the dropsy 
was due to the saturation of the tissues with the water that \\a'i not 
excreted by the kidn eys. This theory is not fully tenable, however, for 
there are some ca~cs of edema unaccompanied by any diminution in 
the daily quantity of urine; on the other hand, certain instanc0s of 
renal disease in which there is a state of a lmost anur ia show no evidence 
of dropsy whatever. Indeed, it has been suggested (i'<triimpell) that 
edema is the cause rather than the result of a diminished elimin at ion of 
water by the kidneys, this view corresponding in part with {)ohnheim's 
a!'sertion that the increased transuclation is clue to changes in or injury 
to the eucloth r lium. increasing the perviousness of the blood-\'esscls. 
The failure of any one theory as advanced abo,·e to explain the etiology 
anti pathology of edema has justified the proposal of another and un
doubtedly a more plausible one b_v L anderer- viz. that the relaxation of 
the tissues(" hich may be caused by the increased transudation of stasis, 
or by hyponutrition from hyclremia), and their consequent lo~::; of elas
ti<'ity, prevent that forcing of the lymph into c irculation that exists in 
the normal state, and as a. rc5iult a watery infiltration of the tissues is 
permitted. The loss of clast icit_v or power of rei;;ii;;tance in edematous 
tissues is qui te apparent under the sk in, and a ffords a positive means 
of diagnosis in the pitting produced by the pressing finge r. 

The dropsy of the nephritides may be either slight or nrnrkcd, local 
~r general (a nasarca ), an1l foi udde11 or slow in onset. I t is purely renal 
Ill origin perhaps only in acute Bright's disease or in the ear li er stages 
of chronic Bright 's disease. In all forms of chroni c nephritis the dropsy 
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may be due. in part. to the Ycnous stasis of canlia.c incompetency. In 
chronic interstitial nephritis, especially, edema. is !-ilight, and usually 1:; 

the result of weakness and dilatation of the ht'art. increasing pari 11rtitl.'1t 

with the latter. 
I desire to mention here those r:we cases of dropsy that simulate 

Ilri~ht's disease in which no satisfactory causative lc:-1ion is apparent or 
discoYcrablc, and abo those cases, rarer sti ll perhaps, that have a. peculiar 
family or congenital origin. 

The recognition of c<lcrna. is made possible both by inspection anrl 
palpation. Renal dropsy is manifestc<l first Ly puflinc.::s of the skin of 
the face, and especially of the eyelids. At other plac:cs where there is 
loose s1.1bcuta.ncous cclluhr tissue, and in particular where the parts are 
dependent, <lropsy is most apt to be seen early, as under the mallcoli of 
the ankles, the 1lorsum of the foot, and the scrotum. Later, the limbs 
and the lower part of tlic back become swol len, and even the whole body 
is invoh·cd in sc\·crc cases. The sk in has a peculiar \\·axy pallor and a 
glossy appearance. When e\·ident rnscular or cardiac changes exist, so 
as to permit or incrcasc<l dropsy from engorgement, as in cirrhotic kidney, 
a cyanotic or muddy color or the skin may prerni1. 

Dropsy is most constant and most persistently decided in th<t large 
white kidney of subacutc or chronic nephritis; it is most uncommon anil 
irregular in chronic interstitial nephritis (red granular and contractell 
kidney). The familiar pitting on pressure over edematous tissues j.., n 
true indication of fluid under the skin. 'l'here is also :i. doughy or putty· 
like con~istenee. In very marked cases of dropsy tl1c deeper parts, sucb 
as the muscles, become affected. The ~erous c:t\'ities :d!-io in general 
:i.nasarca. show e\·idences of effusion, nnd thus gi\'C rise to hy<lro·thornx, 
hyclro·peritoneum, and hyclro·pericar<lium. Less frequently there may 
be edema. of the larynx, uvula, conjunctiva.. antl other mucous membranes. 
Edema. of the brain, either local 01· general , may be the cause of grave 
uremic symptoms in chronic nf'phritis, or of unilateral convulsions or 
pamlysis and npoplectic seizures. 'l1he dropsica l li l1uid iR chcmicall,Y 
similar to n. diluted blood-serum. A minute quantity of albumin and 
urea. is prc~ent. 

Definition.-Uremia is the term applied to a group of manifestation<:;, 
mainly ner\'ous and either acute or chronic. resulting from a. toxemia 1lue 
to the retention in the body of certain products of urinary or renal origin. 
Strictly speaking, uremia means simply blood containing excremcntitious 
urinary substances. 

oth~;l~:~~~:~1~s~~ss~nc~~~~o&~~t~ 1~ftf1~~~T)~~s:~~~~-t ~~~.1:1~(s;~~6t~~:1c 1~~;X11~~~ 
tiR), t,vphu~ fever, yellow fe\·er, and cholera., in which the ki<lneys and 
blood may he seriously affected. Kidneys which, on account of marked 
structural changes, fail to elimi nate the normal quantity of urates and 
solid constituf'nts n.re directly or indirectly responsible for an association 
of the morbid conditions known as uremia. 

Our present knowledge of the pathology and etiology of uremia, 
as of renal edema, is based solely upon theoretic views. 'l'hc theory 
that attributes uremic symptoms to the retention of the excretory prod· 
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ucts appears to hav~ the strongest proofs to support it; but the posit.ire 
nature of these substances, or which is the most toxic, or whether seYcral 
are concerned in the causation or not, remains to be determined. Since 
the urea and uric acid ha,·e been found in increased quantities in the 
blood of uremic patients, and since these products are diminished in the 
urine of nephritis, they also were at first supposed to be the cause. .Am
monium carbonate, it was alleged hy Frerichs, operated in the ·same man
nc1· after it accumulated in the blood in sufficient quantity ns a result of 
the decomposition of the urea, by a. ferment. 

Not only some of the solitl urinary constituents accumulate in the 
blootl in urcrni:t, but the water also is only partly eliminatetl, rmd its 
presence in the blood renders the latter bydremic and of lower specific 
gnnity. It i.s true, however, that, notwithstanding the fact that most 
cases of uremia may be traced to a marked simultaneous diminution in 
the <1uantity of urine passed, there remain still certain instances of renal 
di~ea~e in which uremic symptoms appear without any perceptible dimi
nution of the urinary secretion. Again, and even more frequent perhaps, 
are those perplexing cases of anuria now and then reported in which no 
uremic symptoms appear. In tl1e latter instances it is probable that the 
elimination of products normally excreted by the kidneys may be accom
pli:o.hetl through other channels, as by the skin and bowels ; in the for
mer it is still likely that the solid urinary constituents arc retained, even 
wicb an undiminished quantity of water excreted. 

Traube's ~hcory of the cause of uremia. p;:irticularly of the nervous or 
cerebral mamfestations. was that it is an acute edema or the brain-local 
or general-with cerebral anemia. rrhis woul<l seem to explain certain 
cases of nephritis, as already mentioned, in which a fair amount of urine 
an!l solid constituents a.re passed; also cases of anuria due to urethral ob
struction in which no uremic symptoms appear; rind certain cercLral 
disturbances. But with our present knowledge of the chcmico-patltolngy 
and of the clinical cause of the uremia of nephritis in all its forms there 
is, I think, no doubt that mo"t cases are caused by the toxemia prn1luccd 
bv the retention of the mac;;s of cxcrementitious substances tha.t is due to 
a~ abntemcnt of the renal functions. 

Delafield, however, attributes the suJ<len violent motor s~·mptoms of 
acute uremia to a contraction of the arteries from some unknown cause 
oth<·r than blood-contamination. 

The symptoms of uremia may be either acute or chronic in onset, 
se\'erity, an<l course. In acute uremia the severest nervous i;;ymptoms 
come on suddenly; they last but a comparatinly short time, and termi
nate fatally, with convulsions and coma. dyspnea, feeble carrliac action and 
pul~e, fe\•e1-, and pulmonary edema. These acute symptoms, however, arc 
not infre(1uently preceded by mild uremic prodromcs, a!-1 headache, somno
lenrc. nausea, malaise, slight dyspnea, an<l uneasiness. 

Chronic uremia is characterized by the absence of the marked 1'yrnp
toms referred to above, the milder manifestations :done appenring and 
lasting over a. considerable length of time. Here the general JHORtration, 
the feeble cartlia.c :m<l arterial states, the occasional stupor and delirium, 
transient dimness of vision, anorexia and nausea, irregularly hurried 
breathings, antl muscular twitchings, indicate the grave condition of the 
patient. 11'0 gain a more thorough knowledge of this interesting and 
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~erious complication of renal disease a divisional study of the symptom
atology is nece:ssary. 

Cerebral Symptoms.-These vary from a slight headache, tremors, and 
the restlessness of anxiety to the most violent m::miacal delirium an<l con
vulsions; from somnolence and mental stupor to profound coma; an<l 
from the slightest visual disturbances to complete amaurosis. rrhe onset 
of a noisy delirium, and less commonly of a marked mania, is often 11uite 
abrupt, and m:iy be the first manifestation of Brighfs disease in an in
dividual Delusional insanity (j'olie Briylttique) is seen in some cases. 
:;.\lclancholia. and the delusion of persecution, with suicidaJ and homicidal 
tendencies. may thus occur. The most characteristic symptom of uremia, 
however, is the convulsion (uremic ecla.mpsia.). Uremic convnlsions are 
epilcptifonn in type, although they may be either unilateral or local-of 
tbe Jacksonian form of epilepsy. Tbey are supposed to be due to a local 
or general edema of the brain, and are probably allied to the apupfr.ria 
serusa of ead .v writers (Osler). 'l1he convulsions of uremia. may come 
on sudden ly or may be preceded by headache, vertigo, dropsy, nausea, 
and vomiting. As in the epileptiform convulsion1 after the early 
tonic rigidity there may follow at short intenrals the clon_i c spas~1, with 
cyanosis, fever, and contracted arteries, and the inten'e111ng per1o<ls of 
unconsciousness. shallow or noisy respiration, and slow, ha.rel pulse. 
Uomct ma.y come on gradually as well as <luring the convulsive attacks. 
It ma.y be preceded by headache, a.pathy, anti insomnia, and continue 
progressively to deepen for a. long time. A typhoid state not infre
quently accompanies uremic coma. The temperature is usually low
ered, anJ. moderate dilatation or contraction of the pupils may Le 
evi<lenced. 

Uremic .A.maw·osis.-Blindncss may follow uremic convulsions, or, 
rarely, it ma.y come on without motor disturbances. It is of purely 
centric origin (the cortex of the occipital lobe), and its duration is short1 

lasting but a. few da.ys in most instances. U1·emic cleqfnes,,., which is 
probably also of centric origin , is a less common manifestation. Other 
nervous phenomena, as hemiplegia, monoplegitL (from cerebral or spinal 
congestion or edema.), contractures, aphasia, pruritus1 pttrestbesire1 and 
cramps in the calf-muscles are not so frequent in occurrence. 

Circulatory .Disturbances.-'l'he pul<;:.e is moderntely slow, tense, and 
full in uremi<L1 bnt with the onset of acute and se,·erc ~ymptoms, as con
vulsions, it usually becomes accelerated, small , a.ml feeble. The heart's 
action is labored and feeble. 

Re8piratorll ,Sffmptoms.-Renal dyspnea., which is sometimes calle<l 
u uremic " or "renal asthma," is a marked, rather constant, and often an 
early symptom of uremia. The respirations are deep and often stertorou:i 
in comt1, or they rna.y be irregular, accelerated. and shallow, sometimes 
assuming the Cheyne-Stokes type. D.vspneic attacks are especially apt t0 
occur at night. In chron ic uremia slight dyspnea may be continuous for a 
long time. Again, alternating paroxysmal exacerbations may aris:. '11he 
uremic dyspnea is probably due in most cases to the toxemia. affectmg the 
respira.tory nervous centers. It may, however, be the result of cardiac 
weakness or of dropsy or pulmonary edema. 

Ga.stto-intr.,.tinal Symptoms.-Urcmic stornatitis is p-<1neraJly seen. 
1'he breath is foul, the tongue, lips, and gums are reel, swollen, and pain-
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ful, and the ~aliva is increased. Uremic vomiting is also u:sually of cen
tric origin, though it m~l.Y ~e proY.ok.ed ?Y th~ irritatio11 of the ga~tric 
mucosa, cause<l Uy the v1c:arions chmrnat1on ol the urea an<l the decom
po~ition of the latter into irritating ;immonium c:ar\Jon<tlc. T_hc vomiting 
mar come on suddenly anJ. be per:sistent. Uncontrollable hiccough and 
so~etirncs uremic diarrhea may be associated. The irritant action of the 
ammonium c:trbonate on the intestinal mucous uwmbranc may pro<lucc a. 
catarrhal or 1liphtheritic inflammation. Cremic diarrhea. may also exist 
apart from any marked gastric 1listurbances. 

General Symptoms.-The skin of the face is usuall,y pale in uremic 
coma. Urea may he excreted by the sweat-glands, and may be seen ns 
minute glistening crystaL" in some of the cutaneous furrows after the 

~~~'.~)1~~~1 \il~:~r~:~ti:~d f:~~~h~~~~~~~· ~1 :.1~:1i~k~~·u:~t~~t~~1 p~-~~~!~1~,11 ~L~1 ?~.'~,~~ ~~ 
the periphcra.I irritation of the cutaneous nerves by crystals of urea.. 'l'lic 
temperature is µenerally lowered, but uremic fever frequently accompanies 
the convulsions or they may be precede1l by~· uremic diills." In some 
cases the temperawre riises to 103°-1.07° F. (40.5°-11.6° C.) just before 
death. whilst in other ca~es, characterized by it profound and lasting coma. 
that deept•ns into c:ollap.:;c, the temperature may be so low as 91° or 93° F. 
(32.i 0 -83.8° C.). 

There is not infrequently an ammoniacal odor about a. uremic patient. 
'J'lic urine is diminished in quantity, is generally highly albuminou~, and 
tleficicnt in urea. A previous dropsy is sometimes markedly retluced 
upon the appearance of acute uremic symptoms. 

Duration and Prognosis.-Acute uremia is manifcst('d by coma. 
and convulsions, seldom lasting more than a. few <lays. Chronic uremia, 
in which milder nen'ous symptoms, nausea an<l vomiting, and dyspuea, 
are more prominent, may persist, however, for many weeks. While a 
grave coutlition1 uremia, even in its most acute and violent forms, is not 
at once neces~a.rily fatal, for under proper trea.tment-as by venesection, 
for instance, followed by judicious hygienic measures-life may be con
sidera.bly prolonged. Sooner or later, however, barring a possible death 
from some intercurrrnt affection, the kidney-lesions :tre of such a nature 
as 10 preclude the likelihoo<I of anything but a fatal result. 

~iagnosis.-l.Iremia. may be recognized by the history, the marked 
artenal ten,,.ion, and the accentuated second sound of the heart; also b~' 
the albuminuria. (the urine has to be withdrawn ), the temperature, and 
the 01lor of the breath. The presence of dropsy in some cases is a. valu
able indita.tion of the nephritic origin of uremic manifestations. 

Dllferential Diagnosis.-C remic unconsciousness coming on suddenly, 
as in chronic: interstitia.I nephritis, may simulate alcoholism, cerebral 
l1emorrlta,qe (apoplexy). caebral tumor, or menin.<Jitis. 'l'he points of 
dissimilarity between the first two conditions and uremia a.re here tabu-
lated (after H errick): . 

CEHEHRAL ilE MORR llA G•:. A1.COllOLIC K°ARCOSIS. U1u:M1A. 

Pupils unequal or dilated. Pupil.!! contracted or di-

Stertorous1 pulfy brenth- N~:~t~e~io1:~~: ~;j~~l~i~g. 
. inµ:. and flapping cheek . 

.No odor. Odor or alcohol. 

p~m~~m1~171~1i~ 11~ti~\1~~;~d i 
Sharp, hi~~in~ iitcrtor . 

Noodor,unlessurinous. 
61 
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CE1u:BRA1. JIE\l:ORRHAGE. A1.cono1.1c XARCOs1s. 

Paralysis; hcmiplc~ia. No paralysis, usually. 
Unconsciousness absolute. l\lay be aroused. 

J>uJse i;low and strong or Pulse frequent and feeble. 
irregular i arteries often 
atheromatous. 

Coma sudden and deep. Coma gradual. 
Convulsions late; may be Ko com·ulsions. 

unilateral. 
Urine generally negative. Urine generally negati,•c. 
Apoplectic habit; heart Hc<l face and nose, heart 

may show hypertrophy. often .weak, dilated, my
ocard1tic. 

UREMIA. 

Noparalyi;is. 
l\lay or may not be 

aroused. 
Pulse at first stron~. lntC'r 

wC'ak and rapid; ten~ion 
strong i nrtcrio-i;cle
rosis. 

Coma gradual or sudden. 
Preceded by l?:Cneral con

vulsions1 headaehc, et<:. 
Urine albuminous. 
Edema and pallor i heart. 

hypertrophied. 

In meningitis the mode of onset, the rigidity of the neck, incoherence or 
mil<l delirium, photophobia, and pronounced fe\•Cr point to the distinction. 

Uremic coma. must also be differentiated from opium-;J1d8onln9 and 
diabetic roma. Chronic uremia must not be confoumlcd with the asthenic 
state of typhoid fever and acute miliary tuberculosis. In opium-poisoning 
the pupils are contra.cled a.nd do not respond to light. Again, in opium
poisoning the respirations a.re slow, deep, and full, and the patient ma_v 
answer rationally when aroused. In uremic coma, it will be remembered. 
consciousness is abolished . In diabetic coma the history must be learned, 
the harsh, dr_y skin and emaciation noted, and especially are the ethereal 
odor and the Burgundy-red reaction of the urine (acetone) with the tincture 
of lhe ehlorid of iron to be observed; sugar is also present. 

~,he prognosis is grave, but guarded; it is even favorable in many 
cases. so far as immediate results are concerned. 

Treatment.-'L'his will be detailed in the discussion of the various 
forms of nephritis. Suffice it to say that the supreme indication is the 
prompt elimina,t ion of the poisons in the blood. When diaphorcsis and 
catharsis fail either in prom1~tness or efficiency, vcnesection should be em
ployed; the la.tter measure 1s also probab ly the most reliable in urgent 
cases of uremic convulsions or coma. 

Bozzoli recommends the subcutaneous injection of sterilized scrum 
because of the gratifying results secured in a. number of cases of uremia. 

AMYLOID KIDNEY. 
Definition.-Amyloid (waxy or lardaceous) degeneration of the kid

neys; it is usually coexistent with a similar degeneration of other viscera. 
Pathology.-~facroscopicall y, the amyloid kidney appears pale, 

greenish or yellowish-white, and uniformly enlarged, and the surface 1s 
smooth, gli.sten ing, and often mottled, owing to the prom!ncncc of the 
stellate vems. It has a doughy consistence. On section a. hom~
geneous, anemic, or " bacon-like" surface presents itself, particu~nTly rn 
the cort ical region. The cortex is wider than normal; the pyra.m1ds ma.y 
be red in color and slightly infiltrate<!: and the glomeruli may show 
an infiltration by the glistening, translucent amyloid (albuminoid) mate-
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rial. On the application of Lugol's solution of iodin to the amyloid 
areas a. mahogany-brown color is produced. Brushing over the amyloid 
substance with a solution of iodin, and then with dilute sulphuric acid, 
gi\'es a blue or violet tint. Similarly used, a 1 per cent. solution of 
methyl-violet strikes a red color. The capsule of the kidney is not 
adherent. 

)!icroscopica.lly, the amyloicl change is generally found in the early 
staµ;cs to affect the .walls of the capillaries of ~he ~lalpighian tufts. 'l1 l~e 
walls :Lre swollen with the homogeneous material and the vessel-lumen ts 
diminished or oblitcra.te<l. The straight urinifcrous tubules arc also infil
trated later pcrha,ps, the deposit occurring primarily in the mcmbranro 
proprire. A diffuse nephritis is nearly always an a~sociatecl condition, 
the so-called pure amyloicl kidney, with normal renal tissue other than 
that above mentioned, being relatively infrequent. Fatty degeneration 
of the epithelium, glomerulites or waxy glomeruli, and a thickening of 
Bowman's capsule are common in markedly a.myloid ki1lneys. In ad
vanced cases most of the secretory structure becomes a.trophied. Amy
loid infiltra.tion of the smaller granular kidney is less common than of the 
large white kidney. with intense parenchym<ttous change5. 

Hypertrophy of the heart is not always pre::;ent in amyloid disease of 
the kidneys. Amyloi1l infiltration of other organs, however, as of the 
liver and spleen, is usually associated with waxy kidneys. 

Etiology.-'l'bc cau•cs of amyloid kidney arc those of the amyloid 
change affecting (either simultaneously or nearly so) other organs, as the 
spleen, liver, and intestines. 

Commonly, arnyloid disease is marked also in the other solid organs 
named above; it is secondary to wasting diseases, cachexiro, and the like. 
Perhaps the most frequent cause of the waxy kidney is tuberculosis, espe
cially of the lungs ("chronic ulcerntive pbthisis "): tuberculosis of the 
intestines also is often associated and aggravates the amyloid infiltration. 
Next in order arc the prolonged suppurations, particularly of the bones, 
as in osteiti~ of the vcrtebrro and hips (usually tuberculous). Chronic 
cmpyema, inte:.tinnl ulcers, vesico-vagina} fistulre, and other purulent 
affection~, chronic in nature also, have the same etiologic effect. 

Amyloid kidney is often present in syphilis, especially in the tertiary 
~tage, when ulc<'ration of the mucous surfaces and of the bones is preRent. 
Rarely, gout, malaria, and chronic valvular endocarditis with insufliciency 
seem to produce amyloid disease. 

Symptoms.-'J'hcsc vary greatly according to the extent to which 
the amyloid degeneration has encroached upon the normal kidney-struc
ture, and may be o\·crshadowed partially or completely by those of the 
dominant causal affection. 

The urine is pale yellow, clear, and variable in quantity, and the 
amount passed in twenty-four hours is sometimes normal or may be 
s~ightly diminished . l\l ore frequently, perhaps, it is increased, and espe
c1a11y in marked or advanced cases. The specific gravity is apt to be 
low (1015-1005), ancl there is seldom any sediment . 
. Scrum-albumin and globul in may both be present in the urine, but a. 

h~ghly significant condition, and one that is seemingly diagnostic, is the 
high proportion of globulin as compared with the serum-albumin (Sal
kowski, Senatol'). Tube-casts may be found, but their presence ma,y be 
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only temporary ; they are usually wide byaline or fatty and granular, and 
are few in number. The amyloid reaction may be elicited with the 
hyaline casts; sometimes symptoms referable to the kidney are rare in 
comparison with those of the nephritides. Dropsy is not invariably pres. 
cnt, a.nd when present is but moderate in degree a.n<l generally in the legs 
only. It is proportionately prominent with the incrca.sc in the anemia, 
circulatory- depression, and wasting of flesh an<l strength. These la.uer 
manifestations, constituting a cachectic appearance, are quite commonly 
obscn'cd in amyloid kidney. 

The associated en largement and the firm, sharp outlines of the Ji,•er 
and spleen arc of diagnost ic significance: l.JIMked diarrlteet may be due 
to coexisting a.myloid infiltration of the mtestines or to tuberculous intes
tinal ulcers, and is often seen in advanced cases. 

Diagnosis.-This can seldom be made upon the urinary manifc!'ta
tions alone. lmportant and often necessary adjuncts arc the histories of 
causation an<l of the associated symptoms and physical signs. 'fhus, 
there will be evidenced in most cases tuberculosis, chronic bone-suppura
tions, 01· syphilis, while coexisting hepatic anti splenic enlargements, wast
ing, and cachexia are usually present. In any of the diseased conditions 
mentioned amyloid kidney may be diagnosticate<l with reasonable cer
tainty upon the development of an increased tLuantity of pale clear urine 
of low specific gravity and containing a large amount of albumin, or e\•en 
with slight albuminuria. 

From 7)ctrenrltymatous nephritis amyloid kidney is to be differentiated 
by the history, by the more marked and generally distributed dropsy, 
an1l by the albuminuric retinitis that characterize the former. In chronic 
interstitial neplt?'itis there a.re less marked albuminuria. ttnd dropsy, and 
there a.re present arterio-sclerosis, cardiac hypertrophy, and a pronounced 
tendency toward uremic symptoms. 

Prognosis.- This varies with the cause. Incipient bone-disease or 
tuberculosis, witli only sl ight evidences of arnyloid change in the kidneys, 
m:ty be controlled. As a rule, however, the structural alterations are so 
far advanced, an<l the constitutional powers of resistance so much ener
vated, before the amyloid mfiltratiou can be distinctly apprehe111lc1l that 
in the majority of instances the prognosis is entirely unf:.n·oral>le. In 
decided cases death ensues in from several weeks to as many months. 

Treatment.-This also depends upon the causal affection. Hygienic 
and dietetic measures a.re always useful. however, with a view to improving 
the general nutrition. The iodid of iron has been recommended as an 
alterative, ttnd Pasily assimilable and palatable fats and tonics may al:00 
be tried. 'ruberculous cases require creasote or allied preparations: syph
ilitics require mercurials and iodids; while malurial subjects do best 
under the systematic use of arsenic, iron, and quiuin. 

NEPHROLITHIASIS. 
(Renal Calculi; Pyelitis Calculos(i; Renal Colic; Gravel.) 

Definition.-A condition characterized by the formation of fine or 
coarse concretions in the kidney-substance or in the renal pelvis by the 
precipitation of certain of the solid urinary constituents. 
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Varieties.-Accorcling to their size, renal concretions are variously 
termed-(1) Renal sand, of which the particles arc fine and pul vcrized; 
(2) Renal gravel, consisting of coarse grains or eYcn of pc:L-size<l C()ncre
tions: (:3) Renal stone, or calculus, when larger masses than the preceding 
exi!-it. cit.her u10_rc or Jc~~ roun<led or as stony casts or moul<ls of the pelvis 
of the J.;1duc-y. 1t.s inf'untlibula, and calyces (cle11clritic or coral calculi) . 

. \cconling to their composition, the chemical v<trieties of renal concre
tions arc-(1) l'rir-aeid calculi, the most frequent in occurrence. 'Crates 
are often a~sociat<.•d in tl.1c calculus with µric aci<l, thus producing strati
fication. 1:l1bcsc co1~cret1ons may occur as sand, gravel, or large stones: 
they arc usually quite hard, rc<ldish-brown or black in color, an<l ha.ve a 
smooth though irregularly-shaped surface. 'l1lrn fracture is crystalline, 
ancl in the larger calculi often shows the alternating layers of uric acicl 
and urates. Pure uratic stones may occur in children . 

(2) Calcimn·o.ralate concretions occur more rarely in the kidney. They 
constitute the so-called '·mulberry calculi," from a fancied resemblance 
to the mulberry, owing to their dark-brown or black color and very irreg
ular and nodulated or prickly appearance. They are also quite dense; 
lamination, however, is not common, although they are sometimes formed 
about a. uric-arid nucleus. 

('l) Plwsplwtic calculi of the kidney are still !c'8 common than the 
oxalate, but they arc more common in the bladder. They may consist of 
calcic phosphate or ammonio-magnesic phosphate, and may possibly be 
associated with calcic carbonate. Phosphatic salts arc most often depO.$
ited secondarily about uric-acid or oxalate calculi in the alkaline urine of 
a. cystitis set up by the irritation of the true renal stones. Phosphatic 
calculi a.re grayish-white in color and are comparatively soft. 

(-l) Renal stones composed of cyRtin, xanthin, carbo11ate of lime, fatty 
or saponaceous matters ( urostealith), indigo, and fibrin, though of extreme 
rarity, have been occasionally reported. Cystin calculi have a pale-yellow 
color and a. waxy luster. 

P athology.-'Jlhe ana.tomic changes of the kidney vary with the 
degree and persistence of the irritation, the size of the calculi, and their 
passage or retention. Sometimes numerous granular and pea-sized con
cretions are found in the renal pelvis, with desquamated epithelium and a 

!~~~:~!esu 1~~n;.rea~11 ~~~~~1~\~~f c~~:s a~~~P~~~~c k\~n:~~~~1b~a:!~~,d~~ti~ve1~0:: 
the entire pelvis of the organ. In one of ruy own yaticnts the left kidney 
wa~, apparently, nearly twice the normal size. owmg to the presence of a 
large coral-calculus (uric acid and urates), connected by an iRthmus with 
a roundetl stone in the inferior portion quite as large as a large walnut. 
The pclviR of the right kidney also contained a drndritic calculus. 

Secondary Lesions.-Perha.ps the most usual result of renal toncre
ti?ns is a p~·elitis: this may be simple catarrha.l, diphtheritic, or purulent, 
~\·ith_ or without hemorrhages, depending upon the intensity of the mcehan-
1cal irritation. A pyelo-nephritis may follow in severe cases, as may even 
a. general suppuration (pyoncphrosis) or perincphric abscess and perfora
tions. lfonnl pus-ca vi tics arc sometimes found postmo1'tem containing 
numerous small stones. Hydroncplirosis is another import:rnt pathologic 
sequel, in which the ca.use is to be attributed to the blocking of the 
ureter by an erstwhile passing stone or by the closing of the aperture of 
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a. ureter from within the pe1vis. Pressure-necrosis and perforation may 
thus be induce<l. Owing to the prolonged pres:;urc of a. dendritic calculus. 
there is commonly a distinct and marked atrophy of the renal parenchyma, 
resulting in chronic diffuse nephritis with little or no exudation. 

Etiology.- 11he definite causation and the exact manner of formation 
of renal concretions are still unestablished. W c may i'llfer not a little, 
however, with some goo<l reason, since the predisposi119 eaWJ('~ are rather 
distinct. 'l1lrns, in children and in advanced life the occu1Tc11cc of calculi 
is most common, the ura.tic variety being most frequent in the former and 
the uric a.c id in the latter. Men are subject to nephrolithiasis mort' often 
tha.n a.re women. The uric- or lithic-acid state (li thcmia), gout, an<l tLe 
various influences that induce these conditions, as an excessive meat 
(prntcid) rlirt or a. sedentary life, seem to pred ispose to stone. llercdit_v, 
I belie\'C, plays a prominent part in many cases. 

Broadly speaking, any habit of the system that encourages the pre
cipitation of insoluble abnormal ingredients or of normal ingredients in 
excess, owing to chemical change:; in the urine, tcnd)i to the formation of 
calculi. It should, however, be provisionally stated that the primary 
cause of ca.lculus-formation is the presence of some solid substance in the 
urinary tr<.Lct that affords a nucleus a.bout which the successive layers of 
crystals may deposit and adhere, such as bits of mucus, epithelial shred:;, 
parasitic ova, bacteria, blood-clots, and tube-casts. 

It 1s generally believed that the requisite conditions for the formation 
of an uric-acid renal calculus are-a highly-acid urine, an excess of uric 
acid, and a low percentage of salines. 

Sympto m s .-'rhese may be slight, progressive, and chronic, or they 
may be intensely acute and comparatively short in duration, though sub
ject to rcpetit ion-i. e. renal colie. It is not unusual for patients to 
pass uric-acid s:~nd arnl gravel for years without much complriinr. A 
sucld.en blocking of a ureter, however, or a slowly-passing stone of dis· 
tcndmg dimensions produces great agony at times. A smooth, snugly
fitting dendritic calculus in the pcl vis may not cause any symptoms for 
years unti l the dcstruc>tion of tissue by its weight and mechanical irritation 
ensues; there is then a progressive failure of health, a constantly increas
ing pain in the hack, occasional hema.turia, tendeme;:-;s on pressure over 
tho diseased kidney, both anteriorly (deep) and posteriorly, and finally 
uremia and death. 

The characteri:-tic symptoms of stone in the kidney appear as an atrnc-k 
of renal colic. This happens when a calculus in its passage down the 

~l:~t~~~t~~~. as ,j~ 1:cf:~~~~i~~l~!.~~::f~,t~~r1~;1_~~z~~is3 :1~t~~1~0a~:~ ·1:~~1p1~~~~~ 
stones usually cau~e the attack, which comes on, as a rule, quite suddl·nly, 
although it may be preceded by a chill and some general uneasine~s or 
by slight pain in the region of the kidney. It may be excited by a isu<l
den muscular effort. 'l'he pain is tearing in character, and rapidly 
reaches an agonizing ma,ximum of severity, starting fro.m the lumba~ re
gion aad extending clown along the ureter into the grom, and often m~o 
the testicle a.nd inner side of the thigh. '11!10 paroxysm mny appear m 
the form of a. diffuse ah<lominal and lumbar ptiin in :;:ome in-;ta11('CS. There 
i!-i lo('al ten<lerneRS on preRRure, <tllll nnnsea and repeated Yomitings are 
fre<1ucnt. Tl1c patient is often collapsed, and perF,piration 1 a rapid. :;:mall. 
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and feeble pulse, trembling, anxiety, bodily twistings about, convulsions 
even, and syncope may en:sue. There .may be moderate fever. 'l~hc urine 
is scanty or may be suppre~scd for a time, and i-; often bloody. Frc(tUcnt 
and painful atten1pts at urination are ma.de, with the passage of hut a few 
drops at a time, owing perhaps, in part at least, to a reflex spasm of the 
ve8ical sphincter (vesical tt11csmus). Th~ presence of' pus and of pelvic 
epithelium in the urine indicates a pyelitis. \\'hen a lurge quantity of 
clear urine is passed, as sometiwes happens, it may be looked upon as 
having come from a healthy kidney. 

The paroxysm of renal colic ends when the impacted stone passes out 
of the ureter. 'l1his may occur within a few hours or it may take several 
days; in instances of the latter type the attacks of renal colic may be 
intrrmittent. 

Hccovery is not always complete immediately upon the evacuation of 
the stone. The previously retracted testicle may be painful and swollen 
for a little while, and there are apt to be an aching and a soreness over 
the affected kidney and ureter. 

In certain severe casC'~ of mechanical irritation the symptoms of pye
liti.;:;, pyelo-nephritis with abscess, or hydronepbrosis may be superaddcd. 
Anuria an<l uremia result from simultaneous obstn1cti\·e suppression of 
the urine upon both sides. 

Nephrolithiasis as a cll1·onic affection may exist for many years, with 
recurring parox_vs.m~ of renal colic. Between the latter the patient may 
be entirely comfortable, save perhaps an occasional burning in the uretl1ra 
on micturition, owing to a highly-concentrated, acid urine or to the pass
age of minute uric-acid granules. '..I.1here are apt to be pain and tenderness 
over the kidney containing a. large imbedded stone. A smoky-hued urine, 
due to slight hematuria, is also sometimes present in long-standing cases 
of renal calculus, particularly after exertion. 

A renal intermittent fever, simulating malaria.1 paroxy8ms, may occur 
in nephrolithiasis, and is analogous to tLe hepatic intermittent fever of 
cholelithiasis. 

Pyelitis-simple or purulent-with late involvement of the kidney
parcnchyma (pyelo-nephritis) is a frequent concomitant of chronic nephro
lithiasis. The presence of pus in the urine is constant, with an absence 
of renal epithelium in cases of an abscess-cavity of the kidney. In ordi
nary pyelitis the pyuria is often intermittent. 

'fhe general health of patients with nephrolithiasis is, as a rule, re
markably good. Anorexia is not only seldom present, but such persons 
are habitually free and good livers. Persistent headaches with nausea, 
however, should warn one of uremia. Splenic and hepatic enlargement 
may be found with prolonged suppurative pyelo-nephritis, indicating 
amyloid disease. 

Diagnosis.-This resolves itself into a study of the diagnostic cha
racters of (a) the attacks of renal colic, (b) of the underlying systemic 
condition in general, an<l (e) the renal condition in particular that renders 
these attacks possible. 'l'he latter cnn be discovered only by a careful 
and continuous study of the clinical history and urinary manifestations as 
outlined in previous paragraphs. 

Nephrolithiasis ma.y be positively djagnose<l in a case in which, after 
sudden. agonizing, colicky pa.in, referred to either lumbar region and 
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radiating down the ureteral course to the testicle, a concretion i~ found to 
have passed with the urine. It is therefore necessary in a. suspected ca~c 
of renal colic to pour the urine through a fine siC\'C' as soon ai. pas~ed. 

Differential Diagnosis.-Renal colic must not be taken for biliary or 
intestinal colic. 'fhc antecedent history is of great Yaluc in arriving at a. 
diagnosis. In biliary colic there may be .jaundice, antl pain r~forrcd to 
the upper rather than to the lower ab<lommal zone, both of winch :symp
toms arc absent in renal colic; while in the latter the disturbance of mic
turition and the character of the urine, especially the hematuria, arc 
characteristic. 

In intestina l colic the griping pain is usually most intense in the um
bilical region, is ?ftcn relieved by pressure, .and is assoeia.te1l with tym
panites and constipation; it bas usually a dietetic origin, while the renal 
and urinary symptoms arc absent. rl'he exclusion of lu,mbodwiia arnl 
Zumbo-abdominal neuralgia is not so difficult. The diffcrcntia.tion of the 
varieties of calculi from the symptoms is not positive. It has been sug
gested, howc\·er, that the oxalate stones usually cause the sharpest pains 
and the hema.turia. 

Prognosis.-'J1his should always be guarded, owin~ to the po.;;~:iblc 
dangers and complications that frequently attend neplirobthiasis in all 
of its forms. Thus the passage of gravel without marked symptoms 
tends to persist or recur-in both events an unfa.vonible tendency, since 
subsequent formations are apt to be larger and cau~e serious symptoms. 
An attack of renal colic ma~r itself be fatal. Large latent calculi (den
dritic), of long standing. are nearly always incurnblc, and in mo~t in
stances lead to suc:h grave complications as pyelo-nephritis, pyo- arnl 
hydronephrosis, perincphric abscess. and ~rcmiiL. 

Treatment.-Paroxysms of rena l colic call for prompt relief. This 
is best afforded by hypodermic injections of morphin and atropin, 
coupled with hot baths or fomentations applied to the loins. The free 
use of hot drinks, as lemonade, soda, or plain water, is al~o helpful in 
promoting the passage of the stone. Cases of excessive suffering re
quire the inhalation of chloroform. 

':l_1he treatment of the nephrolithiasis without or between attacks of 
renal colic is most imvortant. First to be considered are the hygienic 
and dietetic measures. for in mild and uncomplicated cases mud1 can be 
done to prevent the aggravation of the disorder, and at least the forma
tion of larger concretions may be delayed. \\"hen the tt·mlency is to 
uric-acid gravel (the commonest \'ariety) 1 the patient should li\'e a. reg
ular, calm, steady, and temperate life. Exercise should be so mauaged 
that it may be taken rather moderately in the open air, and with a view 
to pre\'enting additional weight in persons of fair nutrition and tP pro
motin~ :l reduction of weight in the obese. In short, t11e exercise should 
be sufficient to thoroughly use up all nitrogenous food, so that the formation 
and elimination of urea may be increased to normal and the quantity of 
uric a.cicl diminished. Hence I would strongly advise a clinical study of 
the percentage of urea. in the urine (tilde p. 933). 

Over-indulgence in food. particularly in red meats (liver, sweetbread, 
and similar nuclear food), 8hould be prohibited, owin,!! to the ready for
mation of uric acid from the latter. Alcohol should bf" taken seldom, 
or, better, not at all. On the other hand, since the urine is apt to he 
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scanty an<l highly acid, the patient should be encouraged to drink freely 
of plain and alkaline waters, artificial and natural. The value of 
\'arious pure spring-waters as diluents is undoubted, the Buffalo, 
Londonderry, and Otterburn Lithia, the Saratoga. Bedford, and Poland 
waters, all being distinguished for their purity. ~lore marked and more 
generally uscfu_l for their alkalinity are the Carlsbad, Vichy, and carbon
ated waters. In cases characterized by occasional hcmaturia. the Rock
bridge alu~-wa.ter may be tried. Plain soda-water and lcmonn.dc may be 
used as adJuvants. 

The medicinal treatment of ncphrolithiasis is aimed to secure a sol
vent and disintegrating action upon the stones; it is ~ymptonrntic. It is 
extremely doubtful whether stones once formed in the pchis or the kid
ney and remaining there are ever dissolved, though cert:iin drugs would 
sef'm to have had an eroding effect in some instances, a1Hl they are 
to be recommended as useful in preventing the formation of new deposits. 
Lithium citrate or carbonate in 5-grain (0.324) doses in tablet form, 
three or four times 1laily, has been generally employed for the purpose. 
Sodium phosphate and the vegetable salts of potnsh 1 as the citrate, acetate, 
and tartratc, nre useful. i\Iuch water, especially the carbonated, shoul<l 
be drunk, along with doses of the a.bO\·e, in order to facilitate the solvent 
action. and in this way relie,•e, in a measure, the local distress and pain. 
Hecently piperazin has been brought forward as an uric-acid-calculus 
solvent by some clinicians, and that it has an action such as is claimed 
for it has been proved beyond a doubt in certain cases. Whils.t it de
ser\'CS a further trinl in nephrolithiasis, it is too much, howevcr1 to ex
pect to look for positive and successful results in every case. It is pre
scribed usually in 5-grain (0.32-!) tablets three or four times daily, with 
much water. 

Heccntly, Von Noorclen has recommended calcium carbonate (gr. x
xv-0.648-0.972-or more thrice da.ily). 'l'he theory is tha.t the calcium 
unites with the acid phosphates in the in testines, and thus reduces the 
deuterophosphatcs in the urine, leaving the protophosphatcs to dissolve 
the uric acid. ] le reports excellent clinical results. 

'l'he reaction of the urine must be tested at stated intervals and kept 
faintly acid. Should the urine become alkaline, the alkaline treatment 
must be suspended for a while, or a seconJary deposit or phosphates about 
t~e uric·acid stone may be in<lucccl. Nagging lumbar pains ma.y be re
licYed by occasional doses of such analgesics as phenacetin, bellnclonna. 
hyoscyamus, codein, and indirectly by the sweet spirits of niter, buchu, 
and uva ursi. Renal hemorrhage may be controlled effectually by the 
u'e of the fluid extract of ergot, or by alum in 10- or 15-grain (0.648 or 
0.072) doses, or by gnllic acid in 20- or 30-grain (1.29-1.D-l) doses. 

Efforts to acidify the urine are indicated when the calculus happens 
to be composed of phosphates or of calcium carbonate. This is more 
difficult of accomplishment than when it is necessary to reduce the acidity. 
Saccharin in 2- or 3-grain (0.129-0.194), and benzoic an<l boric acids in 
,5_ to 1.5-grain (0.32+-0.972) r]oscs, in capsules, seem to be most useful for 
this purpose. 

The question of surgical interference must be dcri<le1l in 110t a fow 
cases: tlrns, it may he briefly stated that in protracted an<l obstinate 
cases of calculous renal disorder, with persistent local pain, a, gradually 



970 DISEASES OF THE URIXARI" SYS1'HJI. 

decreasing capacity for work, and e\'idenccs of sc,·crc pyclitis, pyelo
nephritis, or, worse, of pcrinepbric abscess, the surgeon must operatt'. Jn 
the simplest cases a nepbrotomy or nephro-lithotomy ma.y be pcrforml'•I 
and the stone removed. Where the renal structure is much damagctl it 
may be necessary to do a nephrectomy. 'l'o amid the incn•ascd peril::. of 
the latter operation, however, it were better that a nephrotomy were done 
as early as consistent with the diagnosis of incarcerated pelvic stone a111l 
the condition of the patient. 

ACUTE NEPHRITIS. 

(Ac1tle Bright's Disease; Acute Diffuse Nephritis; Ac11le Pa,-encltymatous Nephritis; 
Exmlatil·e, CataJTltal, Tubal, Desquamative, and Glomerulo-nephrilis of Arnte 
Cow·se.) 

Definition.-..An acute inflammation of the kidneys, more or less 
diffuse in nature. It may be either of a mild, SC\'erc, or grave cha
racter . Delafield describes three varieties of acute renal inflammation 
under the common synonym of acute Bright's disease, as follows: (1) acute 
degeneration of the kidneys, (2) acult' entdative nrplititis, and (3) acult> 
111·oclucti.t1e nt1plirilis. This division is of etiologic and pathologic import
;tlltl' and interest, rather than of clinical necessity or practical value. 

Pathology. -The anatomic changes in, and the appearances of, the 
kidneys vary considerably in different cases aeconling to LllC degree of 
involvement. From the very mild to the gravest cases of nephritis there 
is an intermediate series of continuously more marked p:lthologic changes 
in the renal tissues. These depend greatly on the amount of poisonous 
material circulating in the kidneys and eliminated by them, as well as 
upon the intensity and duration of its noxious action. 

In the mildest cases the microscopic appearances of the kidneys may 
present nothing distinctly abnormal. As a rule, however, the organs are 
slightly enla.rgcd1 swollen, and somewhat softened. These conditions are 
more evident when the interstitial exudation is a,bundant and when in
flammatory e<lema is evident. The kidneys may be reddened and con
gested and appear bloody on section, or they may be pale and mottler!. 
In examples of the former, hemorrhages may be formed beneath the cap
sule (acute liemordwgic neplwitis), though it is more common to sec red 
patches of hyperemia alternating with opaque, whitish portions on both 
the outer and cut-surfaces of the kidneys. 'l'he cortex especially is 
swollen, turbid, and pale, or slightly congested in the mildest case~. a~d 
is deeply mottled (red an<l pale glomeruli) or hyperemic in sc1we Ill· 

stances. The pyramids usually show an intense re<lness. 'l'he surfaces 
are smooth an<l the capsule non-adherent. 

Microscopically, alterations mny be <liscO\'ered that arc not vis1blL' to 
the naked eye in the very mild cases referred to above. There is simply 
a cloudy swelling or a. granular (pa.rcnc:hymatom~) dcgc11eration of the 
epithelium of the l\lalpighian tufts, Bowman's capsule, an<l of the cortical 
uriniferous tubules. 'rhis is not true acute nephritis, however, in the 
absence of exudative changes in the interstitial tissue. 'The acute parcn-
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chymatous degeneration may be almost exclusi\·ely limited to the glome
ruli, as in some cases of scarlatina, and hence the term ylomerulo-'IU.:]iltri
tis. The cells are swollen, opaque, and irregular in shape, while the 
cell-contents are granular (albuminoi<l or fatty) and the muscles are either 
swollen or absent. A further advance in the process is seen in the death 
of the cells that is dne either to c?agulation-nccrosis or disintcgratio11, 
desquamation of the cells, and hyalme degeneration of masses of them 
in the tubules . A cute degenerative changes are frequently found in thr 
acute infectious diseases or when inorganic poisons ha vc been introducC>d 
into the body. In phosphorus-poisoning actual fatty dcgeueration of the 
epithelium ma.y be found, this either proceeding from the cloudy swelling 
or developing independently. A rapid necrosis of cells is also met with 
inse\'crccases. 

'Pl'lle acute nephn'tis is not only characterized by changes of the renal 
epithelium (the parenchyma)1 but the inflammatory exudate (scrum, leu
kocyte51 and erythrocytes) is found between the tubules. The kidneys 
~how different stages of the proceRs in different portions. In some places 
there is only a. slight cellular infiltration of the intertubular tissues; in 
others, besides the <lesquamation of necrotic epithelial cells and the pres
ence of byaline casts in the tubules, the interstitial tissue is swollen by 
the coagulated sero-fibrinous exudate, abundant leukocyte ... , and some reel 
blood-corpuscles. I t should be stated that the inflammatory exudate col
lects also in the M alpighian bodies and tubules. The epithelium lin ing 
the Ja.tter, especially the convoluted portion, is often flattened, :and the 
tubules themseh-es may be di lated and choked with Uegcncratcd cclls1 or, 
more frequently in the straight tubules, with hyalinc casts. 1l 1he white 
blood·cells that arc found infiltrating the stroma of the kidney are not 
usually equally diffused, but are collected in foci in the cor tex. 

'The glomerular epithelium of the capsule, and especially that covering 
the outside of th e capillaries of the tufts, is swo1len and opaquC'1 and the 
outlines of the indi viclual capillaries are lost. In most cases of diffuse 
exud:ttive nephritis new epithelium appears, aud a restoration of the 
glomcrular fun ct ion takes place. In the p1·oductii•e variety of acute 
diffuse nephritis, however, according to Delafield, certa in les ions arc more 
permanent in character from the first in the glomeruli and stroma, and 
hence the increased gravity of the disease. 'l1he additional changes that 
are here superacltle<l to the usual ex'udative condition arc-(a) n. growth 
of the cel1s lining; the capsules to such a degree as to form a mass that 
compresses the tuft, "and leading finally to obliteration of the vessels 
and fibroid glomeruli ;" (h) a growth of the connective tissue para llel to: 
~nd surroundin~, one or more arteries havin~ thickened w:~ ll s, atHl form
ing more or less numerous a.nd regular strips or wedges m the cortex. 
In the more intensely acute cases the new tissue between the tubules is 
largely cell ular ; i11 i liose of a subacute type it is rel:ttiYely dense and 
fibrous. 
. Anasarta and pleural, pcr ic:trdial , and peritoneal dropsy arc also found 
m those dying of acute Bright's disease. Cerebra.I edema, rncningitis, 
an!l loba.r pucumon ia arc to be mentioned as complicating conditions that 
arc 1o1omctimrR seen 71ostmnrtem . 

Etiology.-Acutc nephritis may occur at any time of li fe, though it 
more often makes its appe:trancc before than after miUdlc life. ~Tales are 
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more susceptible than females, and particularly when engaged in occupa
tions requiring exposure to cold and wet. 'llbe habitual u~c of alcoholics 
also is generally a predisposing cause of acute Bright's disease. 

':l1hc principal exciting causes of acute diffuse nephritis are the follow
ing: (1) 1-'ltoRe acting on the skin, as cold and 1lampncss, extensive burns, 
and chronic skin-diseases. In many cases it is diflicult to estimate whether 
the influence of alcoholic intemperance predominates or the exposure in
cident to it. Thus, acute intoxication from bccr-<.lrinking itself may 
cause an a.ttack of acute nephritis, but it is likely that in most instances 
the direct exciting cause is cold acting upon the individual in his ex
posed and maudlin condition . ~l1he disease mn.y n.lso be attributed at 
times to exposurn to cold and wet irrespective of alcoholic indulgence. It 
may be presumed with reason that in such cases there is some inherent 
or acquired weakness or n. susceptibility of the kidneys, rendering them 
the weak links in the visceral or systemic chain. 

(2) Biolo.qic 'l'o:ric Aqenls.-These embrace the poisons of the acute 
infectious diseases, though in the majority of c~scs scarlet fever is the 
primary affection. Nephritis may supervene durmg the height of scarla
tina, but more often it occurs in the second or third week of eonvalc!'l
cence. Other infectious fe\•ers may also cause acute uephritis (:small
pox, typhus, typhoid, relapsing fever, cholera, diphtheria, yellow fover, 
measles, chicken-pox, erysipelas, septico-pyemia, acute lobar pneumonia, 
cerebro-spinal meningitis, dysentery, acute articular rheuma.tism, anil 
tuberculosis: syphilis is rarely a ca.use). Acute infectious nephritis may al!'o 
occur as a primary disorder, and the brunt of the affection may fall either 
upon the kidney, rather than upon any other part, or upon the organism 
as a whole, as in the fevers. Mannaberg, among others, has described 
such cases, and demonstrated streptococci in the urine. 

(3) Chemical 'l'oxia .11,qrnts.-Among the principal initants of this 
class arc turpentine, canthariclcs, carbolic and salicylic ac i<ls1 iodoform, 
the mineral acids, potassium chlorate, and such inorganic poisons as phos
phorus, lead, arsenic, an<l mercury. The excessive ingestion of highly
acid, spiced, or adulterated foods (as from salicylic acid a.nd lead chromate) 
may in certain individuals cause acute renal inflammation . 

(4) Prrynancy.-IIere the nephritis (grat1idarum) comes on in prim
iparm, usually in the last months of pregnancy. It is probably caused by 
renal engorgement due to mechanical pressure, as well as to nutritive dis
turbances in the kidney, owing to the altered hloo<l·condition. 

(5) Finally, latent and insidious cltronh· 11rpltritifJ may be the cause 
of a.n onset of a manifest acute nephritis. 

Symptoms.-Thc onset varies with the cause of the nephriti~, 
though generally it is rather sudden. Chilliness, mmsea and vomiting, 
pain in the back, a.nd, within twenty-four hours, dropsy, are F-een in some 
cases. Children may be seized with convulsions (url'mic), and adults are 
not less liable to them in severe attacks. Fever may be present, ~tlthouµ-h 
it is neither constant nor high. The characteristic symptom is the carl.v 
appearance of edematous puffiness of the eyelids and face, with pallor of 
the skin. Soon (and sometimes at first, even) a, swelling is noticed about 
the ankles and legs, and in marked cases the whole boJy becomes drop
sical, so that pitting on pressure may be oh::ierved pretty much all O\'Cr 
the bodily surface. In such instances the scrotum an<l penis or the 
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labia wa.y become enormously Uistemled, the skin ha.,·ing almost a trans
lucent appearance. 

Local symptoms, as pain and tenderness in the lumbar region, are 
often wantiug an<l arc never marked. There may be a desire to mictu
rate often, accompauicd by slight burning and vesical tcnesmus, due to 
the concentra.tc<l urine. ln very SC\'ere dropsy the tense, dry skin, as 
of the limbs, may be sensiti,-e or even painful to the pressing finger. 
~Iovemcnts of the body :lre ofLCn difficult, painful, and distressing in 
marked anasarca. Intense headache and backache may precede the on
set of uremia. 

In mild cases the rena l condition may be overlooked unless a urinary 
examination is made. Prostration may be unnoticed, and the patient 
feel nothing more than a, general mala ise. 

The characteristics of the urine in acute nephritis arc all-important. 
The tota l q1lanlil!J passed in twenty-four hours is Jim inished, a.nd may be 
very seamy, sometimes amounting to not more than from 5 to 25 ounces 
(l.JO-HO c.c.). Suppression occurs in some cases of toxic origin, when 
an acute degeneration 01· necrosis of the renal epithelium takes place, an<l 
in the most severe cxudative infiammation·s. The specific gravity is in
creased to 1025 or more early in the case; later it may be as low as 1010 
or 1015. The color is darker than normally, and is usually smoky-red 
or reddish-brown, according to the amount of blood passed. If the ab
normal morphologic constituents are present in great quantity, a more or 
less abundant flocculcnt sediment appears on standing. 

Ji irroscopically, some red blood-corpuscles and renal epithelium arc 
found, along with the characteristic hyaline. blood, and epithelial tube
eaRts. Chemically the urine is acid, and on boiling a tltiek, Cll?"d!J pre
cipitate of albumin forms . 1.'he percentage of the latter by weight varies 
from t to 1 per cent. 'rhe urea is diminished. 

Other symptoms may develop during the course of acute Bright's dis
ease. If great general edema is present, physical signs of hydrothorax. 
ascites, and hyilropericarclium may be elicited. The first-mentioned con
dition is bi la.tern l and ca.uses dyspnea; the second increases the dyspnea 
by pressing the diaphragm upward; and the last impairs the heart's 
action. Striimpell describes a form of pneumonia-a" stiff inflammatory 
edema. "- midway between lobar pneumonia a11d broncho-pneumonia, 
that sometimes develops in ~cverc cases of acute nephritis . Edema of the 
conjunctivre, soft palate, and larynx may also occur. 

The pulse is often hard and tense, and, though slow a.t first, it may 
become accelerated later. Cardiac hypertrophy of a slight degree may 
be detecte11. The aortic second sound is accentuatc<l. Epistaxis is an 
occasional symptom, and subcor)junctirnl hemorrhages are sometimes seen 
as a result of uremic convulsions that may not have been witnessed. A 
very constant symptom is the dry, anemic skin. Uremic manifestatio1u 
may ensue at auy time during the course of the disease. rl'hey appear 
early in the most severe case~, with intense headache and backache, vom
iting, and con rn lsions. 

The clinical course in otLer cases di ffers somewhat from the above, wliich 
may be consi<lercd as the common form resulting from exposure. Acute 
nephritis oceurring a11 a complication of tlte infectious fevn·s, except 
scarlatina, may be charnctcrize<l by the very slight degree, or even by 
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the absence, of dropsy. Albuminuria., hematuria, anemia, and uremia. 
supervene in the graver affect ions. In srarlatinal nephritis, howe,·cr, ana
sarca is common, and slight edema at least is quite constant. In mild affec
tions simply a little ·albumin and a few hp.line casts reveal the parcn
chymatous degeneration. In cases of degenerative nephritis due to min
eral poisoning the subsidence of the acute toxic symptoms may be fol
lowed by the typhoid condition, marked by prostration, muscular twitch
ings, stupor, coma, and death .. In the so-called nephro-typltoid conrliti11111 
where typhoid fever begins with pronounced symptoms of acute nephritis, 
hcmaturia mriy be marked. 'f.he nephritis of pregnancy is usually grad. 
ua\ in its onset. '11he albumin increases in amount from month to month, 
and reaches a high percentage during the eighth and ninth months. 
8ome hyalinc casts arc found, but otherwise there arc fow morphologic 
elements, a.nd cryth rocy_tes rare!? appear in the urine. Danger of 
cclampsia is constant until the child is deli vcrccl1 but rcco\·cry is rnpid 
after the birth of the chi ld in uncomplicateJ cases. 

'l111at variety of arute (productive) nephritis in which there is a tcrHl· 
ency to the formation of patches or wedges of fibrous tissue is charac· 
terized by higher fever, by cerebral and circulatory disturbances of a 
typhoitl nature, and by anemia, dropsy, and a highly albuminous urine, 
even though blood may be absent and casts ma.y be few. Th e dropsy is 
mo~t apparent in the legs. Dyspnea, vomiting, diarrhea, and a progres. 
sive and rapid lo~s of flesh a11d strength ensue until convulsions 01· com:L 
end in death. ~lilder cases, lasting from two to four weeks, apparently 
get well, albnmin and casts persisting, bowcrnr, 1111til1 aflcr an inten«il 
of weeks or months, another and sim ilar attack occurs. ln short. the 
first acute attack i:-; liabl e to chronic repetition until a fatal one takes place. 

Diagnosis.-The condition cannot be O\'erlooked when the urine is 
c:wefully examined both chemically and microscopically. 1'he dreaded 
eclampsia gravidanun can, however, be recogn ized on ly by repeated 
urinary e_xami n:ttion, especially during the last months of pregnancy. 
Acute Bl'lght's disease should be suspected, and the urine examined in 
e\'l'r.V ca~e showing pallor of the skin and puffy eyelids, whether general 
pro::;tration of the health is apparent or not. Th e characteristic S~'mp· 
toms of acute cxm.lati,·e nephritis, as commonly seen "hen the condition 
is clue to cold or O('Curs in scarlet feyer, :no the following: headache, 
re~t le.s.,.nc~!'l, muscular twitching, nausea and ,·omiting1 a. tense pube, 
rno1lcrnte fever, dropsy, and anemia. Tube-casts and albuminuria are 
~onstant. It i;;houhl be borne in n:iind that slight albuminuria octurrin_g 
rn the course of pregnanry or during any of the fcn•rs;, witl1m1t 1·asts1 is 
not a. true nephritis, although the latter ma.y be a more or lC!iS remote 
conse< 1uen<:e of the glandular degeneration of the renal epithelium a ... ~o
ciate<l with the febrile a lbuminuria . In a<ldition to the presence of al bu· 
min and hyaline and cell·casts, however, a diminished quantity of sooty· 
JookiDg urine and the discovery of red and white blood·corpu1:.cles wil1 
rc11t.lcr the diagnosis positive. The bi~tory of the case and the cau~al 
factors are also to be taken into cons iderat ion. 

Prognosis.-'.rhe duration of ordinary exudati,•e nephritis follow· 
ing exposure to cold and wet varies from 'a few days to three. four. or 
six weeks. 'rhc aJbuminuria steadily decreases, an cl "ith the <:a.,.H 
finally di::a.ppcars1 \\Iii le the <lai ly qu',mtity of li~lit1:1· uri111: increa~c~. 
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a!' does the daily excretion of urea. The prognosis depends much upon 
the primary <.h:seasc or causative condition, and also upon the intt'nsity 
and charac

0

ter of the renal inflammation . Scarlatina! nephritis is less 
likely to be recovered from than nephritis due to exposure to cold after 
alcoholic excesses. The acute parenchyma.tous degeneration that accom
panies typhoid fever, diphtheria, and other infectious fevers, as well as 
pregnancy, is usually a mild affection and recovery tak~s place easily. 
But in acute yellow atrophy, yellow fever, cholera, and 111 severe phos
phorus- 01· mercurial poisoning death may occur from the intense and 
widespread necrosis of renal epithelium. In favorable cases of ordinary 
exudati,·e nephritis the dropsy and albuminuria gradually diminish, 
while the color of the skin and the quantity of urine and urea increase, 
so that in the course of from three to four or six weeks recovery is 
established. .\ftcr the disappearance of the dropsy the albumin may 
persist for some time, and then slowly disappear; but rarely. in unfa_Yor
able cases, en-n "hen dropsy has disappeared, albuminuria. may contmue 
and the affection become a. chronic parenchymatous nephritis. 

Serious and often dangrrous symptoms of acute nephritis arc-severe 
general edema, dropsical effusions into the serous sacs (as hydrothorax), 
uremia (especially when beginning with cerebral manifestations, as coma 
or conrnlsions), and finally inflammation of the internal organs, as pleu
rifo;, pneumonitis, pericarditis, peritonitis, and meningitis. In the ab
sence of uremia recovery in cases of marked general dropsy is quite 
common. Suppression of urine, however, lasting more than twenty-four 
or forty-eight hours, is usual1y a. fatal symptom. The prognoRis is un
fa\'Orable also in cases in" hich the nephritis has a. productiYC character. 
Life may, on the other Land, be prolonged for several years. 

Treatment.-! shall not include here the management of the pri
mary affection of which the nephritis may be either a complication or 
consequence. 

Since the renal function is dimini~hed by the congestion and inflam
mation, the first object in the treatment is to relieve these conditions 
and thus restore the excretory function. 'l'he single or combined use 
of cliaphoretics and cathartics is practised, therefore, not that the skin 
anrl bowels should be made to perform the work normally done by the 
kidneys. but in order to restore the functional equilibrium by the anti
pblog-istic effect produced . 

. \b.;oJute rest in a. warm bed and in a warm room is of primary im
portanec. Woollen underwear and blankets should be provided, so as 
to promote a. constant free action of the sweat·glands. These hygienic 
mea~urcs should be earriecl out both in the mild and in the severer cases. 

Bland liquid foo<ls only should be allowed in the diet, and the patient 
should be encouraged to drink freely of water (plain, di:-tilled, or car· 
bn1Jatt•tl), le1nonn<le, ~kimmcd milk, or buttermilk; tLcsc arc espct'ially 
valuahlc "lien hot. Later, thin meat· broths may be allowed, although 
a.strict milk diet is better. 

Local bloodletting, as by leeches or cupping over the loins, I seldom 
employ; in rare c:.iscs, however, when much pain is complained of, it 
may be useful, although hot fomentations qrny be more r-:o. Diminution 
of the eUcma a.n<l tbe elimination of urea an<l other urin<try constituents 
tba.t may Le retained in acute nephritis are best obtained by exciting a 
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profuse perspiration. This vicarious action of the skin, as before stated, 
also relieves the congestion of the kidneys. The hot-air or bot-water 
bath and the hot wet-pack arc a.lso used to accompJi,,h thc:-ic result:->, anti 
in most cases the last-named method suflices. Jt is cai:;ily applied by 
wriuging a. blanket out of hot water, \Happin~ the patient in it, and 
then with a. (lr.v blanket, and finally a. rubber-cloth CO\'Cr, surrouncling 
all. This famishes a. steam-bath in whicli the patient may remain until 
copious sweating has lasted an hour or so, according to the condition. 
Children suffering from scarlatina! nephritis may be trcatctl thus, or 
quite readily a lso by immersion in hot water. for twenty, thirty, or fort.v 
minutes; the skin shoul<l then be lightly dried, and the child wrapped 
in warm sheets or blankets and warmly CO\'erecl in bed. llot vapor or 
a.ir m:ty be generated alongside the bed, and trnnsfcrrcd under the raisc<l 
or cradled bed-clothes by means of a tin funnel and pipe. 'l1he sweating 
will be aideU by the (]rink ing of hot lemonade or soda-wa.ter or of '':.ttcr 
containing spirit of :.\Iindererus. Should the skin fail to re~poml to 
these measures, as in uremia, pel·spiration may be st:Lrted by a. h,'"po
derrnic injection of pilocarpin (gr. t to /;-0 00~ to 0.0108). after 11Lich 
it will continue to pour out on the application of heat. The heart an<l 
pulse should be watched aJtcr the injection of piloca.rpin, as serious col
lapse sometimes a.ttends its use. The sweatings should be repeated until 
the dropsy disappears and as often as the patient's strength will permit. 
A useful adjunct to the above is the administration of hydragogue~. as 
the saline cathartics, elaterium, a.nd compound jalap powder. Elatcrium 
extract (gr. i-}-0.0108-0.0162) is prompt in action, and magnc~ium 
or sodium sulphate (3j-4.0), given in hot concentratccl solution every 
hour, or a ealome\ purge, may be recommended. lt may be nece$Sary 
to a.id in relieving the tension aucl distress of extreme edema by multi
ple punctures or by the use of a sma,ll troca.r and cannula, with a drain
age-tube (Southey) attached to the latter after the trocar is withdrawn. 
Aspiration must be performed if either hycho-thorax, hydro-pericardium, 
or ascites assumes serious proportions. Half-ounce (16.0) doses of the 
spirit of ~Iin<lererus (liq. ammon. acetat .) in water may be addecl to the 
dia.phoretic treatment; this, combined with aconite, aids in controllrng 
the fever that ma.y be present and in prcnnting the vaso-constriction 
that is often premonitory of uremic symptoms. 

Uremic convulsions that do not soon yield to prompt diaphoresis and 
catharsis should be treated by venesection. As much as a pint or h\O 

(.;j-1 liter) of blood may be withdrawn and life save<l thereL_v. Some
times chloroform-inhalations are needed to subdue the \'ery violent con
Yulsive seizures, as in eclampsia. Their retum ma)· be ·prevented by 
rectal injections of potassium bromi<l and chloral, consisting of 1 dram 
(-.1.0) of the former and } dram (2.0) of the latter. 

Nausea and vomiting may be controlled by the use of cracked. ice, 
minute doses of cocain, dilute hydrocyanic o'r hydrochloric a.ci<l, bis
muth, and by the addition of soda- or lime-water to the milk. 

Contraction of the arteries with increased tension ;wd beginning 
muscular twitchings cal l for the use of nitroglycerin, chloral hydrate, 
or, possibly, morpbin. 

Diuretics other than the simple diluent drinks mentioned ha.Y~ very 
little use in the therapy of acute diffuse nephritis, at least early 111 the 
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<lisca~e. Later, as adjuvants to the diuretic properties of water, potas
!'ium bitartrate or acetate, sodium benzoate, ant.I. stimulants to aid carcliac 
depression at the ~ame time, or caffcin citrate antl the infusion of digi
talis, may be giYcn well diluted. 

During com·alcscence care must be excrcisNl that the patient docs 
not catch C<1ld. The diet must not be increasc(l to solids too sud
denly nor too rapidly, and p:nticularl,Y in the matter of meats. Light 
water;· ngetablcs, fruits, and cereals may· be gradually added to the 
diet-list, although milk should be mainly used. Fcrruginous tonics 
arc indicated for the anemia,, and Basham's mixture is an admirable 
preparation cit this stage. 

A change of loc:ility to a warmer, drier, and more equable climate, 
antl careful habits of dress, diet, and exercise, arc necessary in cases of 
recovery from the very serious forms of nephritis, in which the renal 
parenchyma is shown b.v the persistence of slight albuminuria at inter
Yals to h:iYe been somewhat damaged. 

CHRONIC NEPHRITIS fEXUDATIVE). 

(c'''~~;~"c1EJi,;;,:i;,:~1.~2~:.~{;:~J;~:'.;:;~g:r;~E'.c1~~;;,:;;~~~Lf:~~~;i~.:f.c~iJ.; 
mul Crmfracted A"id11ey.) · 

Definition.-.\ chronic diffuse inflammation of the kiducys, at
tended with epithelial degeneration. exudation from the blood-vessels, 
~ncl permanent connective-tissue changes in the strorna. Accorrling to 
Delafield, this is the cl1ro11ie productive (or d(ff'use) nephritis witli exu
dation-one of two varieties of chronic Bright's disease. 

P a thology.-Although there are seYeral ty1ies of pathologic kidney 
in this disease, and many individual .cases in which anatomic differences 
arc noted, the changes 'or structure arc es:.:cntially the same, and the 
Yariations depend upon the causation and duration of the nC'phritis. 

The first type of kidney to be mentioned is the largt' ll'hite kid111}/ 
(without "axy degeneration). It is either enlarged or normal in ~izc. 
~nd pale or yellowish in color. Tbe surface is smooth, and the c:ap1>11le 
is ea!<ily stripped off. On section the cortex is broader than normalJ.,~. 
~·ellowish-whitc throughout. or it may present opaque yellowish or '\hit-
1.:;h art'.!as with mottlings of red. 'l'he pyramids are congested in Rome 
cases. ~Iicroscopic:all.v, the following changes arc commonly ohi::crved: 
the renal epithelium is swollen, hyaline, granular. or fatty, and more or 
lC's.-; disintegrated or flattened; the glomeruli arc enlarged from the 
~rowth of the capsule-cells and of the cells covering the capillaries, and 
m some cases, owing to the connective-t issue thickening of the capsule, 
the tuft of capillaries is found to be a.trophied. The interstitial tisRue 
shows some thickening of t he arterial walls and a moderate growth of 
connective tissue in patches a.round the glomcruli a.nd tubu les; tLo latter 
contain hyaline and granular easts. 

1'he small wltite kidney, or secondary contracted kidney, in most in-

" 
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stances is probably a later stage of the preceding, in which the dC'rren
eration of epithelium is more advanced and the growth of connectin 
tissue and resultant cicatricial contraction are prominent features. The 
kidneys arc about normal in size (shrinkage of the large white kiclney). 
the surface is ::-:lightly granulated. and the capsule is proportionately ad
herent. While this kidney is usually grayish or yellowish in color 
(pale, .(/ranular kidney), there may be some mottling due to red spot~. 
The consistence is firmer than that of the large white kidne_v. The cut
surface shows yellowish-white foci of the fatty dcgcncratcil epithelium 
in the !-iOlllC\\ hat narrowed cortex, and hence the term th:tt is sometime~ 
used of "small 1 granular, fatty kidney." Under tbc microscope \H' 

find extensive degeneration and disintegration of the ep ith elium of the 
glomcruli :in(l convoluted tubules, with a.trophy of thC' parcnchyma, and 
a corresponding increase of the interstitial connective tissue. Waxy 
degenC'ration may be associated. 

Another variety i~ the lm11e red or vm·ie9ated kidney of clu·onic liem-
0Nlia9ic nephritis. The organs are usually enlarged, swollen, red, an<l 
congested-looking or mottle<l, and frel1uently '"bumpy" or slightly 
bossellated. The capsule is slightly adherent to the depressions between 
the bm;scs. Hed spots. due to small hemorrhages, may be noticed ou 
both the outer and cut-surfaces of the kidney. The section ~hows aJ ... o 
congested portions a.rnl gmy or yellow spots corresponding to the anemic 
and fatty 1lege1H•rate1l portions. Small cortical hemorrhagic area~ or 
striations, browni~h-retl in color, are distinctive of the kidney. The 
microscopic appearances arc those of the large white kiclney plus those 
of acute nephritis-viz. granular and fa.tty degeneration, proliferation 
of epithelium, tLickcned glomeruli-capsules, atrophied ca.pillary tuft~, 
and a growth of interstitial fibrous tissue in some places. In others there 
arc inflammatory edema. aud cellular infiltnition of the intcrtubular 
tissue, :rnd dilated tufts of capillaries with surrounding cellu lar h_i;pcr
plasia.. 'l'hiR variety of chronic nephritis is fre<1ucntly founcl in inebriatcR. 

Etiology.-'rhe disease may follow either the acute diffuse nephri
tis. a:-> of scarlet fc\·er or pregnancy, or simple chronic congestion an<l 
chro11ic dcµ:cncration of the kidneys. ~fore oftm it arises insidiouRly, iu 
a su!Jacutc manner and without any prHiouR acute manifestation. ~IaleR 
are more frequently subject to this form of chronic BriJiht's disease than 
females. Children affected with the disease ha.rn u::ually had scarlatina! 
nephriti:-;. Young adults arc more commonly affected. howe\•cr, with 
the usual rnriety'. 1leYeloping subacutely. Dfinkers of beer an•l oth~r 
malt a.1111 alcoholic intoxicants seem to be liable to the di~ease. It 1~ 

~~~s/~~1~:~·~~~·~1~!1cu.~•bi~~ ~~1~1ci1~~~~:: ~:~:~ti~~stl~~e~~~~~'e a~}i'~fies!~;;~}~,r~t'i~:~ 
although manifestations elsewhere may be absent. J ha.\'C ob~cr\'ed it 
in certain individuals lidng in malarial regions. Pcr::o11~ working urnler 
exposure to colil and wC't, or thoRc living in humid and low, mar~by 
localities, arc more liable to this ren~tl malady than those\\ ho arc better 
protected from climatic vicissiturles. Tuberculosis, syphilis, and chronic 
suppuration mrty give rise to this so-called "parenchyma.tous" form of 
chronic Bright's <lisea.sc, and it is usually combined with amyloicl disea~c 
(wax.v degeneration). 

Symptoms.-'l1herc ma.y be a. persistence, in a lesser degree, of the 
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svmptoms of an acute parcnchymatous nephritis, particularly the anemia., 
<iropsy, an<l the albuminuria, until the affection becomes chronic. In 
most ~cases, bowc\'Cr, the disease de,·clops slo"l.Y and gradually, in a. 
subacutc manner, though the earlier symptoms seldom indicate any 
renal derangement. There may be simply a. general impairment of 
health and strength, }o:-;s of appetite, nausea, and attacks of indigestion, 
headache, dulnc5:-:, and perhaps some pallor. Soon there is puffiness 
of the eyelids or swelling of the feet or ankles, or both, and tbc com
plexion takes on a blanched a.ppcarance. 'l'he edema gra<luall~· extends 
up the lcgi'. and is onen worse as the day grows, while on rising in the 
morning it may be found to have disa.ppeared during tlae night's rest 
an<l recumbcncy. The fJUtmtity of 'lltine is diminished in the majority 
of cases. though in the later stages it may be nearly or quite normal, 
and enn slightly incrca!licd in long-standing instances of pale contl':ictccl 
ki!lney or when absorption of the dropsy is taking place. Supcmdcled 
acute nephritis may cause a. Ycry scauty or a suppresse<l secretion of 
urine. The specific graYity is. of course. increased in scanty urine, :rnd 
t•iee rersti .... llbuminurirt is often quite marked. 'l1hc amount of albumin 
ma\' be from one-fourth to three-fourths of the ,·olumc of the urine, or 
froin 1 to 3 per cent. by weight. so that the daily loss of albumin may 
be considerable. The urea is much dimini~hed. The color of the urine 
is turbid, sometimes i::.mokY-vellow, and urates. casts, red and white 
blood-cells, epithelial cells: granular dCbri$, and fatt:- granular cells 
arc found in the usually abundant sediment. The tulw-rasts arc of 
different nrictie!li, but narrow or broa<l hyalinc, fatty granular, and 
epithelia1 casts are commonly observed. 

The edema is prominent and persistent. It gradually extends all 
orer the bod~·, so that pitting can be obtained on the limbs, chest, abdo
men, and back. The loose subcutaneous tissues, as of the penis, scrotum, 
and ernlids, arc particularly distended. In chronic hemorrh:tgic nephri
ti(l1 o~l.r. the edema. may 

0

be absent or nry slight. 'l1hc past~·, pallid 
complexion a111l a.nac::arca. axe mo8t characteristic of chronic exudativc 
nephritis. cspccin.11y with large white kidney. The drop!:i,V may be mod
erate an<l :tbout stationary for se,·eral months; thcn1 despite all treat
ment, it becomes insidiously worse, death ensuing in a month or two. 

Drop~y of the serous ~acs, with its attendant distressing symptoms, 
may be JH'C8ent in serious cases, and edema of the larynx and lungs 
may come on suddenly and cause death. Dyspnca may be toxic and 
ncn·ous, as well a.:; mcd1anical or cardiac in origin. Cardiac dyspnea, 
due to failure of the heart's action as seen in many case~. is usually 
wor~e on lying clown. It may be provoked by vaso-constriction, an<l is 
th.en a danger-signal of uremia. Catarrhal bronchitis ma.y be associa.ted 
w1tb cough and expectoration. 

The heart is often affected with moderate hypertrophy of the left 
ventricle, and la.ter by dilatation and weakness of both ventricles. The 
aortic second sound is accentuated and tltc pulse-tension increased. 

_Uremic SlJmptoms nre frequently manifested, except the convulsions 
wh1cb arc common to chronic nephritis without exudation. Jleatla.chc, 
vertigo, sleeplessness, na.usea. and vomiting, diarrhea., and stupor, coma, 
or delirium, ma.y <levclop and precede a fata.1 termination. 

Albuminuric neuro-retinitis, as evidenced by dimness of vision and 
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fiel1l-dcfccts, occurs in quite a number of cases. The ~kin of the legs 
becomes subject to a red eczematous eruption in some cases of great 
dropsical distention. In the absence of complicating inflammation~, 
such as pericarditis, cndocarditis, pneumonitis, a1Hl ulccratire colitis, 
which are rare, tbe temperuturc is practically normal. 

rrhe course of chronic cxu<lative nephritis may ('ithcr contmuc 
from ba<l to worse, until death ends all in a. yC'ar or two, or anemia. 
dropsy, an<l albuminuria may attack one who for. year~ prc\'ious has bad 
apparent good health, after a first atta.ck the sccontl proving fatal within 
a. few months. Again, some patients, having a. little pallor, slightly 
diminished urine of higl1 specific gravity, with albumin 1 may complain 
of no1 hing for years, until decided attacks, lasting for several months, 
may occur at intervals, during which the dropsy, dyspnca, etc. may be 
absent, although some albuminuria. persists. The average duration of 
the disease \'aries from one and a half to three yea.rs . 

Diagnosis.-rl'hc diagnosis of the disease itself is not difficult, but 
of the stage or the variety of kidney it is almost impossible to tell cor
rectly in e.ome instances. The urinary examination, coupled with the 
r.i.ym1ltoms of dropsy and anemia, is s·ufficiently diagnostic of chronic 
(liffnsc nephritis (with exudation). 

In eases of large ll'hile kidney the urine passed is less in quantity 
arnl of bi~her specific gra\•ity than in the i:;ma.11, pale, and contrach'<l 
kidney. Edema is usually greater in the former also, while in the latter 
carclio-vascular changes arc more marked, as shown by the physical ~igns 
and the hard pulse. The transition of the disease from the earlier to 
the later stage ma.y be thus noted. The existence of' lll'morrlw,qie kidney 
may be inferred from the chronic congestion of the kiilncy and alcohol
ism and the presence of mttrke<l red blood-corpuscles and blood-casts in 
the urine. The duration of the latter form of chronic nephritis may be 
somewhat longer (eight munths to two ycal's) than that of the large 
white kidney (six to eighteen months), but it is shorter than the second
ary, contracted kidney, which lasts from one and a half to tLrec or 
even five years. rr110 casts in the latter may also be narrower and 
more darkly granular than in the large white kidney. 

Chronic parcnch.rniatous is distinguished from chronic interstitial 
nephritis by the following points of difference : 

C11Ros1c PARESC'n\·11,i.rous :NEPHRITIS. 

Occurs in early or middle life. 
There is a pre,•ious hii;tory or an acute 

attack or scarlet fo\'ct, or perhaps or 
acute alcoholism. 

The onset is gradual or markedly mani-
fest. 

~~~~;~~:'.:~~;;~f!J~~:E~1~E~ymptoms 
1\Iarkcd allJUrninuria, with tuhe-cas~. 
01

f1?0:::~~~~\\~!1{f,r~,~~~1'.:,~1i'.'.;;\~~~~t~; 
Anl'mia. occurs earlier and is more dis

tinct. 

Cnao:-.:1c IsTERSTITIAJ. XEPUR1r1s. 

Occurs lat('rin life. 

:,~f ~.~1~l~~r~::!~~;~t:~i.::::-:~:~ 
definite. 

!~::~f;~~~~l~~~:·is, car~liae hypertrophy, 

ri ~;.~: '~f ;:,~:.~ :1 1'.!'.'.~!:;;~i;:~:~;~~~~;.~;~~d 
exccssi\·c in 11uant1ty. 

AnC'mia ii\owly progrc:-,.,ivc antl less 
marked. 
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CURO'.\IC PARE:"l:CU\')!ATOl'.S XEl'llHITIS. 

( r::;~c:_;;:E~~~~i:, a r,~01~~~~~~1~~l l.~i!~;1~h=~~ 
headache. 

Run~ a shorter course-from two to six 
or seven years. 

CuRo:...1c l:-;TfR:';TITJAl. XtPllRITIS. 

Uremic ~ymptorn~ arc, p;cnerally M•,·erc 
-coma and eonvul~ions, grcatdy-,.,pnea. 

llas a more chronic cour:-c-scvcn to 
thirty years. 

Prognosis.-This is invariably bad as to cure, though life may be 
prolonged in certain cases. In severe cases death ma.y take place in from 
three months to a. yca.r, either from uremia, dropsy, cardiac dilatation, or 
complications. Ca~cs of a year's duration almost never recover, and, 
a.fortiori, those in which advanced secondary contraction of the kidney 
may be inferred are incurable, and may soon terminate fatally. Com
plete recoveries from the disease, pa.rticula.rly in children that hn.vc hru.1 
scarlet fever, may occur but rarely. The prognosis depends greatly on 
the quantity of urine pas~ed in the twenty-four hour::;, a.nd upon the 
amount and persistcncy of the albumin, as well as upon the degree of 
cardio·va.scular and retinal changes. It should be remembered tha.t acute 
attacks may supervene, and that relapses ma.y occur in apparently favor
able cases. 

Treatme n t .-The indications for treatment arc ~imilar to those in 
acute nephritis. 'l1hc dropsy and uremia must be treated symptomatically, 
and the diet is of importance. Skimmed milk and buttermilk should be 
depended on as much as possible when dropsy is pronounced. When 
drop:sy is slight, more solid food, white meats, vegetables, and fruits, and 
an out.door life, should be recommended. 

Residence in a warm 1 dry climate ma.y aid in prolonging life. Wool
lens ~houlcl be worn next to the skin, and prolonged, sudden, and severe 
exercise should be forbidden. 

The infusion of digitalis m:iy be needed in cardiac wenkncss, or nitro· 
glycerin for contractetl and tense a,rterics with :t tc1Hk11cy to urC>mic 
twitcbings. l·nirritating diuretics and Bnsliam'R mixturr for thC' anemia 
are useful. Strontium lactate in doses of from }.) to 20 grains (0.972-
1.29). three times dtiily, l h;~ve found useful in some cases. 

CHRONIC NEPHRITIS (NON-EXUDATIVE ). 

( Chr(!:.:~1r~~~~st~d~,e~.?~1::!!h~ti;";{~;/,:~Y ~'Jl:~·sc;~:~,:r;:~; nD~~;;,~ry1{;;~l ~~~;~~;; 
l!rferosis: C'lmmic Productite (Diffuse) Xeplu-itis u:itlwut A'xudalion {Dela.field); 
G'o11l!J Kidney.) 

Definition.-A chronic diffuse inflammation of the kidneys, attended 
with a. growth of connective tissue in the stroma, degeneration aml 
atrophy of the renal parcnchyma, a.ncl marked change in the cardio
va:.cular system. 
. P a thology._-I n genuine primary contraction of the kidneys there 
JS a retluction Ill size aml weight about equal in both organs. ']'hey 
may be only one-half or one.thi rd the size of normal kidneys, and the 
two kidneys together ma.y not weigh over two ounces. 'rhcy are often 
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found imbecldccl in !hick adipose tissue, the cap;ulc being thick, opaque, 
and very adherent, so th:l.t on stripping it off it bring:3 away portions of 
the renal cortex. 'The outer surface of the ki<lncy is rctl, irregularly 
granular, or finely nodular, and occasional swa.11 cysts arc sometimes 
present. The consistence is firm, dense, and rcsi:stant to the knife. Ex
amination of the cut-surface shows a thin atrophied cortex, and dark, 
reddish streaks alternating with pale portions. The pyramids arc also 
diminished, and darker than the cortex . In the gouty contracted ki<lncy 
the pyramids show fine striations of sodium urate or of uric acid, or crys
tab; representing uric-acid infarctions. 

:Jlicroscopically, the essential changes arc an increasc<l production of 
connective tissue, especially in the cor tical substance, and a more or less 
proportionate degeneration and atrophy of the renal parcnchyma, the 
destruction of which is due to the circulation of noxious agents, but wliich 
is replace<l by cicatricial fibrous tissue (Weigert). 

'l1he new tissue is not uniformly <listribute<l in the cortex, but occurs 
in irregular masses around the shrunken glomcruli or ~et ween the tubules. 
The distribution of connective tissue in the pyramids is more diffuse. 
l\Iany of the glomeruli are quite small and fibrous in ad\'anced cases, 
while in the earlier cases the cells of the tufts and capsules are swollen 
and multiplied, and a small-celled infiltration is seen around the glom
eruli and tubules. Later this infiltration of cells becomes fibrillated and 
en<l!S in thickening. Glomerular atrophy is due partly to the changes in 
and growth of the capillary and intra-capillary cells, as well as of those 
around the tufts; partly also to capsular thickening and hyaline or 
waxy degeneration; and partly to the thickening and occlusion of 
arterioles. 

'l1he tubules show marked changes. Some arc included in masses of 
connective tissue, so that there is compression-atrophy and even total oblit
eration of the lumen. In other instances the intertubula.r counecti\•e 
tissue constricts the tubules in certain places, so that the lumen is else
where increased. This dilatation is especially prominent in the granules 
seen on the outer surface of the kidney, and, owing to the damming back 
of urine in some of the tubules thus obstructed, little cysts arc visible to 
the naked eye here and there. The epithelium lining these tubules shows 
granular, fatty, or waxy degeneration, and may be either flattened, 
cuboid, or swollen. The tubes may contain granular or fatty debris 
and tube-casts . 

An important change in most cases is the growth of fibrous tissue in 
the walls of the arteries, causing sclerosis. This affects the intima (end
arteritis), the media, and adventitia, all of which are thickened by the 
hyperplasia of connective-tissue elements. The arteries ancl capillaries 
arc thus mostly occluded by the obliterating endarteritis or by their con
version into masses of connective tissue. Waxy or hyaline degeneration 
is seen also (vide Arterio-sclerosis). These arterio-capillary changes may 
in some cases be the primary condition that leads to granular and con
tracted kidneys, and may represent the renal effects of a general arterio
sclerosis or fibrosis. 

An almost constant accompaniment of chronic, non-exudative, produc· 
live nephritis is cardiac hypertrophy. The degree of the latter depends 
upon the extent of the renal, and also of the general arterial, degener· 
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ation and sclerosis. 11he whole heart may become so large that the term 
ctJr boi1inum has been fittingly applied to it. In moderate enlarge
ments the left ventricle only is hypertrophied. 

Complicating lesions of chronic Bright's disease that may be men
tioned are cerebral hemorrhage, cirrhosis of the liver, pulmonary em
physema, chrouic eudocarditis, chronic endarteritis, pcricanlitis, bron
chitis, and gastric c:ttarrh. 

Etiology.-Thc cause of the very slow primary, diffuse degenera
tion, atroph~', and fibroid contraction of the kidneys is sometimes c1uite 
obscure. (a) In some cases it would seem to be "only an anticipation 
of the gradu:1l changes which take place in the organ in extreme old 
age" (Osler)-the "senile kidney." (b) Heredity undoubtedly plays a 
part in the causation of cc1ta1U cases, even to the third 01· fourth gene
ration . (c) Age aud Se.z:.-Tbc disease is more common in male~ than 
in females, and it usually begins near middle life; it is seldom manifested 
symptomatically until about fifty or sixty years of age. and is thC'rcforc 
an affection of acl rnuccd life. (d) lndiYiduals ha\•ing a special tendency 
to sclerotic degeneration of the arteries, from whatever injurious influ
ence, whether chemico-tox ic or parasitic, are more liable to chronic in
terstitial nephritis, although the prolonged irritation of suc:h delctt-rious 
agents may give rise to the disease in those whose cellular nutrition is 
usually not defecti,·c. 'Thus, the follo" ing causes have been attributed 
to the disease: alcoholism, uric acid 1 and lead, giving rise to chronic 
poisoning. Chronic syphilis and chronic malaria probably a lso a.re caus
ative factors . (e) Habitual overeating and drinking. owing to thC' imper
fect metabolism of the substances ingested, causes a con~tant cxc:rction 
of irritating products by the kidney, and no doubt frequently causes 
granula.r atrophy and sclerosis of the organ . The conti.n~1ous an.cl even 
moderate use of alcohol for many years, especially of spmtuous liquors, 
is a widespread cause of the disease. It is eq ually likely that tl1e ex
cess ive use of red meats in the diet leads to the productio n of the uric 
acid that induces the renal disorder (urice111ia-litltemia) by deranging 
the function of the liver (Murchison). (.f) Allied to the above is gout, 
which causes chronic Bright's disease-in England pNhaps more than 
in this country, where lith emia. and nervous dyspepsia. arc more common . 
(g) .According to Striimpell , severe acute articular rheumatism is some
times fo llowed by contracted kidney. (h) Chronic Bright's disease "ith 
renal sclerosi is favored in origin and development by the anxieties, 
worries, and high nervous tension connected 1\ ith modern bu.:;ine:-::8 ac
tivity and "social functions," the latter particularly acting tlH.•ir part 
among elderly ladies. Associated with these are usuallv on·r-inclul
gence in rich foods and wines and sedentary habits. (i) The cold1 

moist climate of New England and the :Middle Rtates would seem, ac
cording to Purely, to predispose to contracted kidney. A chroniC' pro
ductive nephritis without exudation, though not the true "~ontrac:tcd 
and reel granul ar " kidnc.v1 may be caused by l1ydroncphros1s, chronic 
pyelitis, and chroni c congestion of the kidn ey, as from heart-disease. 

Symptoms.-'l'hese may be latent for years, while the morbid pro
ductive changes in the kid neys are slowly effected. The first symptoms 
may not appear until late in life, although the kidneys may be in an 
advanced stage of degeneration. Or some complicating or intcrcurrent 
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affection may set in. as pneumonia or pericarditis, and ca.u:-;c thf' df'. 
velopmcnt of grave or fatal renal symptoms. ~lore commonly, how· 
ever, there is an attack of uremia, with hea<l:ithc, stupor, or com·ul~ion~. 
dyspnc:l, nausea and vomiting, and a. tense pulse. This attack may he 
n•CO\'Crc1l from. Then there is an interval of rnriable duration, during 
which the health is more or less impaired, and lassitude, drowsine~s, 
disonlered digestion, hcadacbe. failing ,·ision. dygpnca, and frequent 
micturition a.re complained of. '!'bi;-:, is follo"ed by another uremic 
attack , SC'\'Cl'Cr than the first, or perhaps fatal; if not fatal, the general 
healtli is still more reduced , and confinement to the liouse or bed is 
necessary, unti l the vital forces can no longer compensate fo r the 1lcbtruc
tion of" the rena.I parenchyma. 

Spa!':morlic dyspnea. (uremic-cardiac) is sometimes the first manifc)'ita
tion of contracted kidney. 'l'he gradual onset of periods of uncon
trollable drowsiness <luring the day is often ma,rked. An attack uf 
hcmiplcgia may also be the first indication of renal disease. Sometimes 
progressive loss of flesh and strength, with a dry, harsh, wrinkled skin, 
may be from the beginning the only clinical features of the ttffection 
until death results from sheer feebleness and emaciation. 'The complex
ity and variability of the symptoms make it best to describe thew under 
the heads of the various svstcms: 

Urinary System.-Thc" daily qu..antity of urine is usually increased 
so much that patients arc troubled with a desire to urinate frequently, 

:z~~i~i~1~~~~·~;gb~1:g~\~~~~t~~ t~;0 t~1~ \~;:~r::~~~~t.~l~·;nt~1;hl~rt;::h:~/~~! 
irritability of the prostttte (especial ly in advanced age) that arc so often 
associated with cases of renal cirrhosis. rl'he urine voided during the 
twenty-four hours lll<L.Y measure several quarts (2 to -1- liters) in wcll
rn:Lrked cases of the disease. Early in the attack, when the incipient 
degeneration nnd destruction of the parenchymatous cells is tnking 
place, the quantity of urine may be slightly decreased; but as the 
"blood-flow to the parts that remain must, cceteris paribus, be as great 
as it woul<l have been to the whole of the organs if they had been in
tact." exccs~i\·e pressure is brought to bear within the capillaries by the 
compensating hypertrophy of the heart, and the secretion of the urine, 
especially of the watery clements, becomes more active. rrhe polyuria 
may giYe rise to a suspicion of diabetes. 1'he urine is clear and pale
ycllow in color, the specUie grauity being seldom abovl' 1010 or !OU, 
and it may be as low as 1002 or 1005. Albumin is found only in 
traces or it may be absent altogether (.qlomerular atroplt.11), especially in 

~~~'.:~: :~-i <J~;·li~;~ t ~!1 ~1 i:~~ ls:.1~~11~i1 ~1~~~·e ;1~ hfi t;l~c<~r i ~1~li ~~:;~ :~~1~~ "Ai i~c~~~ 
careful microscopic examination may reveal a few, usually narrow, 11.'la
line or granulnr 1·a ... t.~. perhaps some leukoc9tes, and rarely :t few ny
throcytes. In the bter stages of the disease Or upon the i-;upcncntion of 
an uremic exacerbation or of a compl icating inflammation the urine may 
be decreased, the albumin increased, a.nd numerous ca!':tS be discovered 
in a more apparent urinary sediment. Jlem:1turia is rare. 

Circulator~ System.-rl'he phy~ical signs of cardittc hypertrophy (of 
the left vl'ntr1cle in particular) are present. Symptoms referable to tLe 
heart arc absent, unless <lilatation and fceb lcne8S, sudden arterial con-
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traction, cardiac complications, or endocarditis occur. Inspection and 
palpation of the hypertrophied heart show an apex-heat displn.ced down
'1ar<l antl to the left, au<l an increased. heaYing. anti rathC'r circum~cribcd 
apical impulse. These "ign~ may be less eYidcnt both in <.:a~cs of coex
isting emphyisema and later" hen dilatation may eclip:-e the hypertrophy. 
The left bonier of the <let"'p cardiac dulness extcml:s out:-oide the nipplc
linc in the fifth or sixth intcrspace 'l'be first sound of the heart is 
loud, aml may be duplicated. .A distinrti"e au!'cultatory f-lign is the 
accentuation of the aortic !'.Ccond sound, mdicating increased Ya:-;cular 
ten-.ion: it may have a metallic quality in some cases. A mitrnl Rys-

toli~,:eu~~I~~ ~~~:t~:.1:~s~~f'"7~01~n°s~,~~~ :~d·ci]~lt~va~·ci~si~1~~1~~~1~C:·siblc, and 
persistent, the duration of each pulse-wave being incrC'aRcd (zntlsus tar
dus). The radial artery itself-and this is true of most of the palpable 
arteries-feels hard, thickened. and often tortuous, on account of the 
artcrio-sclero~is. .A.$ !'OOn as compensation of the heart fails, symptoms 
of bn.·atble~:-.ne . .;;s (e!'pecially on exertion), palpitation. <ind the like 
aprear. and sometimes in paroxysmal att<icks ("cardiac asthma.'"). 
The resultant stasis gives rise to tran~udation into the lungs (bron
chorrbca-pulmonary edema). and later to edema of the extremities. 

Respiratory System.-Epistax is may be a. serious ;;,~·mptorn. ~udden 
edema of the larynx may also occur, and is always grave. 'l'ran~uda
tions into the pleural sac (hydrothorax), as well a!' into the lungs (1•hle 
supr~), may precede death. Dyspnea, which is either cardiac or 
uremic, is usually worse at night, and a. true orthopnea, to~ether '' ith 
Cheyne-Stokes breathing. may be obsened to,,ard the end of' the pa
tient's life and in association with uremic stupor and coma. 

Nervous System.-Symptoms referable to the nenous system arc ,·cry 
important, since they are usually indicative of gra,·c uremia. Ccphal
algia is frequ ent

1 
and neuralgic pains throughout the body, and insom

nia, may be complained of. Later great drowsinc~:-s i::. often a premo
nition of uremic coma. Conrnlsions may be prt'ceded by muscular 
twitchings, which shoul<I attract attention to the imminent danger of 
the former. Cerebral apoplexy with hemiplrgia mny be the first 
symptom of contracted kidney. I t is e~pecially apt to occur in cases 
of marked hardening and weakening of the arteries. There may be 
an hemorrhagic pachymeningitis, as well as a hemonlrnge into the 
b~ain-f'ubstaucc. The heruiplcgia may pert'i!--t until death. or it ma~· 
d1!'appcar in n. short time, and be followed by :-ub~cquent attacks at in
krvals. Formication, numbnei:;s. and pa11or of onr or more fingers (the 
~o-called '"dead finger") I believe with Dieulafoy to be :-omctimes the 
t!arlicst !'.,Ymptoms of chronic Bright's disca:-e. 

Of tlte special senses. nephritic retinitis ib often the earliest C\•idcnce 
of chronic Bright's disease. The patient may or may not have had 
sliµ:ht dimness of vi~ion (mist iness) prior to the ophtlialmoscopic exami
nation. 1l 1he loss of ,•ision affects both eyes, and is usually partial (am
hlyopia.). Sudden allll complete blirnlncf's ma.v come on in grave C<tSCS 

-uremic ama.urosis-thc eondition being due to :\. neuro-rctinitis. The 
optic papilla is swollen, au<l surrounded by retina.I hemorrhages or by 
\\bite dot~ and ~treaks (H feather-splashes"). Tinnitus aurium. deafness, 
an1l vertigo an· not uncommon. 
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Digestive System.-Anorexia, nausea, and aunoying dyspcpsitL are 
often complained of. Severe vomiting may usher in an uremic attack. 
Catarrha1 gastritis may exist for some time, the tongue being coated 
and the brrath heM'Y aml urinous. 'Crcmic diarrhea may also occur. 

The Skin.-Edcma is usually absent in renal sclerosis; when it does 
occur, however (as in the ankles and limbs), it is due to dilatation an<l 
failure of the heart. 'l1he skin is dry, and minute lustrous scales of urea 
ma~ be seen al'ound some of the pores. ~certain clc_grcc of pallor is 
notwcd, an1l often tbe skin has a cya.notic tmge. Prur1tus and trouhlc
some eczema <trc frequently present, and muscular cramps, occuning 
espoci"lly in the ca1"es of the legs and at night, may also be associated. 
11he general nutrition gradually fails, so that in advanced cases the 
debility anti emaciation n.re extreme. 

It i·s important to bear in mind the fact that uremia may come on at 
any time during the course of the disease, and that it may be the first 
symptomatic manifestation: also that it may either be sudden and severe 
in its onset (acute uremia) or mild, insidious, and grachrnl (chronic 
uremia). )loderate fever may attend an uremic attack, or the tempera
ture may be normal; in chronic uremia, with prostration, coma, delir
ium, an<l feeble pulse, it may be C\'CD subnormal. 

Among the complications that may occur in the red, granular, an1l 
contracted kidney are the following: pneumonia, either lobar or lo bu. 
lar; pleuritis, pcricarditis, laryngitis, bronchitis, gastritis, enteritis1 

peritonitis, meningitis, endocarditis, emphysema, phthisis, and hepatic 
cirrho:sis. 

D iagnosis.-This depends in great part upon the physical, chemi
cal, au<l histologic examination of the urine. Both the morning 
and evening urine should be examined repeatedly for albumin and 
casts, since one examination-and espC'cially that of the morning 
urine-may give negative results, owing both to the scarcity of these 
two pathologic clements and to the fact that albumin may be altogether 
absent in some instances. ':l1be mere discovery of a. trace of albumin or 
of a. few casts is not always positirn evidence of chronic Bright's disease, 
as both may exist in other conditions. But the age, habits, and syrup· 
toms of the patient must be studied in connection with frequent urinary 
examinations; and a persistent slight ttlbuminuria, with casts, and the 
passage daily of large quantities of clcttr, pale urine of low specific 
gravity, afford sufficient grounds for making the diagnosis. 

Contracted kidney should be suspected in all cases in which, during 
middle life, either one or more of the following symptoms and signs may 
be noticed: frequent headache, congestive tlisorders, repeated epistaxis, 
vertigo, dimness of vision, impaired strength, dyspneic attacks, gastro· 
intestinal dyspepsia, noises in the ear, itching of the skin, cramps in the 
calves, muscular twitcbings, growing mental dulness, increasing pulse
tension, and a rigidity and tortuosity of the temporal and radial arteries. 
Sudden coma) convulsions, amaurosis, apoplexy, vomiting, or dyspnca in 
persons in the middle period of life, with or without a history of polyu
ria, should create the suspicion of chron ic Bright's d.isease. It will be 
found in such cases that there has been a dim inution m the urinary flow 
before the ttttack. Persons of lithcrnic, gouty, rlieumatic, or alcoholic 
habits, or in whom lead-toxemia is disc:ovcra.ble, with evidences of car-
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diac hvpertrophy, an accentuated aortic second sound, and a bard pulse, 
are ofi'en readily cliagnosc<l as subjects of contracted kidney when a fur
ther examination of the urine is made. 

The diap;nosis may be very difficult, however, in cases in which the 
first examination of the patient is made during a sudden uremic or apo
plectic atta~k. Ca_theteriza_tiou should be don~ if n~ccssary, and the 
<letectio~ of albummuria will then dear the diagnosis. 

In order to differentiate between prim:iry renal affection with second
ary cardiac hypertrophy and primary heart-disease witli a Rrcondary con
gested kidneu oceurri119 late in tlie case, the general features, course, 
symptoms, and signs must be careful1y and judiciously balanced. Prom
inent canlio-vascula.r changes would indicate an arterio-sclerotic kidney, 
rather than the primary granular and contracted kidne;v of toxic origin, 
though even here the diagnosis is often as difficult as it is unnecessary 
from a therapeutic standpoint. 

Prognosis.-'l'he dw·ation of chronic interstitial nephritis varies. 
In uncomplicate<l cases it may last for five, ten, twenty, or possibly thirty 
years. Complications or intercurrent affections may, however, shorten 
the duration very much, or the existence of the condition may be un
known, as frequently happens, when the postmortem examination shows 
the c:haracteristic kidneys in one who during life had no symptoms indi
cating renal disease, and whose death was caused by some intercurrent 
diseal:le. Chronic Bright's disease with contracted kidneys destroys life 
sooner or later unless the patient dies from some intercurrent disease. 
The gradual destruction of the renal parenchyma and its replacement 
by scar-ti::inie c:rnse irreparable damage to the organs. On the other 
band. the fact that the process is usually a slow one and its duration 
long is compatible with the _preserrntion of life for many ye~rs, and with 
comparative comfort, e\·en, m many instances. rrhe prognosis in a given 
case depends very much upon the general const itutioual conditiou, the 
cardio-rnscu lar stttte, and the presence or absence of uremia and inflam
matory complicat ions. Cardiac dilatation and immfliciency iu<licate a 
not far distant end. Convulsive and apoplectic seizures are often fata l, 
and hernonhagcs, persistent vomiting, and dianhra, retinitis nephritica, 
coma, and delirium render the prognosis as to furtber systemic toler
ance of the degenerated kidneys exceedingly grave. 

Treatment.-An early recognition of the disease and the steadfast 
practice of careful hygienic measures will prevent, to a considerable 
degree, the advance of the cirrhotic changes. Noxious substances enter
ing into the etiology of the affection must be a.rnided an'l removed as 
far as possible. The formation of uric acid must be reduced by dietetic 
management, alcohol ics must be interdicted, and lead-when the cause 
of the condition-must be kept from further poisoning the system by a 
change of occupation. By diminishing these irritants the hca.rt and 
blood-vessels ttre also conserved-a point of vital importance. 

'l1he hygienic treatment must embrace a regula.tion of all the ha.bits 
of body and modes of li fe. T he patient must be treated, and not h is 
malady, since that is incurable. A dietary that is suitable for each in
div idual case must be ma.de out, and on general principles. Saundby's 
rule is a good guide: '' Erit very sparingly of butcher's meat; avo id 
malt liquors, spirit~, and strong wines." An exclusive milk diet may 
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be 11e<:e:-.. ary for short perio<ls when gastric irritation is prl'Rl'lll, hut in 
such a ehronic disease un<lue weakne~s "ouhl n·sult from a rc~trictinn 

~l~et~if ,:c1:Jf:;· le;n '~~!~ ~~~~efoJ:il;·e~~mt~~~~-a~lelig~~~e~.our~J~.~~~ 
tables, greens, fruits, anJ light, well-cooked farinaceous articles may 
also be partaken of, and tea, coffee, and cocoa may be drunk. The li"C 
of natural mineral waters aids in the renal tirculation and keep the 
kiclncys flushed. In general a, mixed diet "il1 be of a(hantage: the 
nitrogenous and carbohydrate clements (sugars and starches) :irl' usc1l in 
limited amounts, while pure fats and fruits (ra\1 or cooked) arc to be 
recommended. Stout persons an'l those leading sedenta.ry lives should 
have less food than those taking exercise. and gastric di~onlcr requires 
the elimination of 0111 but soft, bland foods, 01· a li!tuid clict uutil diges
tion is restored. Extremes of bodily, mental, and emotional activity 
should be a\•oidcd, and physical exercise should be moderate, regular, 
and taken in the open a.ir, provided the latter be warm and dry. Men
tal labor should never be excessi\•e, nor l"hould the patient be subjectc1l 
to the vicissitudes of worry, anxiety, or competitirn ten~ion. Yenereal 
excitement and indulgence of any kind tending to unbalance the self
control or disturb the equanimity, cheerfulness, and contentment should 
be strictly forbidden and guarded against. 

A change of residence to a warm, mild, and dry climate is often of 
service in prolonging life. The variability and humidity of temperate 
climates, particularly during the winter mouths, aggnl\'ate this clisca:;:.c, 
while a. sei.t-voyage or a sojourn at some southern European resort may 
be very beneficial to one who can affortl it. 

The indications for medicinal treatment are principally as follows : 
'l'he bowels should be kept free by the aid of laxatives or laxative alka
line mineral waters. l)apoi<l, pcptcnzymc, and other digestnnts. with 
bitter tonics, al'C usefol in some cases in which a furred tongue and indi
g.cstion are troublesome. Acids or alkalies, acrording to special intlica
t1on~. ma.v also be use<l simultaneously. An increasecl vascular tension 
(va-.:o-constriction), such as to place a serious strain upon the heart; the 
other cxtremc1 of a very low tension that induces dropsy; and compli
cations, usually uremic (con\'lllsions, dyspnca, headache), al~o call for 
therapeutic assistance. High tension is to be met by the cautious u:<e 
of nitroglycerin in gradually ascending doses, beginning with 1 minim 
(0.0G6) three or four times daily, until all danger of rupture of the ve~
~cls 1'CClllS to be past. Headache, ,-crtigo, an<l the so·calle<l rcnal asth
ma (t!yspnca) are aho often relieved by this drug. 

Low tension, with signs of cardiac dilatation 1 scanty albuminous 
urine, and edema, re11uircs heart-tonics and stimulants, in conjunction 
with purgatives. Digitalis (preferably in infusion) has good effects, 
especially when combined with strychnin nitrate or with caffein citrate. 
Calomel and the salines should be given for the <lropsy. 

Uremic symptoms should be treated as in acute Bright's disease by 
causing profuse sweating and free catharsis, and in some cases by phle
botomy. Inhalation of :tmyl nitrite or chloroform, or, what is often a. 
useful and necessary measure, the hypodermic injection of morph in (gr. 
t-0.0108), may be tried in con\'lllsions. severe headache, or clyspnca. 

Contracted kidney of a probable malarial or syphilitic origin may be 
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benefited somt!what by the use of arsenic and the iocli<ls rcspcctirnly; 
but no drugs can possibly restore the Llcstroycd renal parcnchyma or 
transform conncctiYe-tissue cells into secreting ki<lney-cclls. 

PYELITIS. 
(Pyelo-nepltritis; Pyonepltrosis.) 

Definition.- I nflammation of the pelvis of the kidney. The com
pound terms above (in italics) rep resent an inftnr!1ma.t ion of the kidncy
structurc as a. resul~ of, a nd. combined with, pyclitis. 

Pathology.-ln the rn1 ldcst varieties of pyelitis (the catarrhal) the 
morbid changes consist simply of a reddened. swollen, and turbid mucous 
membrane, co,·crcd with an exudation of \'iscid muco-pus and dcsqua
matecl epithelium. Ecchymoscs are sometimes seen. 1'hc urine in the 
1>clvis of the kidney is also turbid from the admixed pus-corpuscles and 
pelric epithelium. In calculous pyclitis. owing to prolonged :rnd seYcre 
irritation, purulent inAamrnation and ulceration prcrnil. and the kidney
strncture is also involved by extension (pyclo-ncphritis). Hcnal ab
scesl:ieS are thus formed, and small dark calculi arc frequently fournl 
mingled with the pus in quite a number of small abscess-Ca\·ities; or 
perhaps, as noted before (i•ide XepLrolithiasis), one large abscess-cavity 
may replace the destroyed renal parenchyma (p,yoneplt1'osis). 

~\_ cliphtheritic inflammation, with the formation of a fal«e membrane 
and sloughing of the pelvis, sometimes follO\\S the :severe infections of 
the specific fc\•ers. ) larked hemorrhagic areas rna.y be ~ccn a l ~o. In 
tuberculous pyelitis there is usually an association of' nephritis with 
areas of tube rcu lous softening and ulceration, and later pyonephrosis. 
In very chronic and sluggish cases the pyelitis may be followed by an 
infiltration of the kiducy-structu re with cheesy or putty.like rna~:-e:o; that 
may become the seat of calcification. 

Persistent obstruction leading to pyelitis is as:3oeiatC<.1 "ith di latation 
of the pch·is from retention of urine or of pus (pyonephrosi8). 'l1his in 
turn, from prolou~ed pressure, cause:::. the markc<l atrophy of the secret
ing structure of the kidney that is seen in such ca~e:s. There is also au 
increa.-:e in the inter:stitial tissue and secondarv contraction. 

The so-called s1lrgical kidney is found when an acute bilateral pye
litis, following a severe cystit is . has excited an acute suppurati\·e in
flammation of the kidney. Acute suppurative or interstitial inflnmma· 
tion of the kidney due to metastatic or miliary abscesses i~ c:on:sidered 
under the headmg P11emia (vide p. lflU). 

Etiology.-Pyelitis rarely is primary or in<lcpcrnlent in origin, as 
after exposure to cold and wet. The secondary causes of pyelitis are 
as fo llows : (1) renal calculi (the mo;.;t frequent); (:1) extension upward 
of ureth r it is, cystitis, or ureteritis; (3) retention of decomposed urine 
in tl.ie pelvis of the k idney; (-!) renal affections, as tubercle, carcino
ma, ancl acute nephrit is; (5) specific fe\'ers; (6) fo reign bodies, other 
tLa11 stone in the pehi~; (7) irri tating diuretics. 'l'o point out briefly 
certain additional facts bear ing upon the above in the order named, it 
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should be mentioned that calculous pyelitis may result from the irrita
tion of the constant presence an<l passage of small stones (" grasel "), 
or even of uric-acid "sand," as well as from the large dcndritic concre
tions that send offshoots into the calyccs. Extensions of inflammation 
to the pelvis from lower portions of ihe urinary tract may occur in pro
tracted cases of such affections as gonorrheal urethritis aud puerperal 
and calculous cystitis. Obstructive pyelitis sometimes follows the im
paction of renal calculi or of other foreign bodies in the ureter when 
there is pre-existing inflammation of the tract, or when, as usually hap
pens, there is chemical irritation from the decomposition of the accumu
lated urine. '11hcrc may be obstrnction in the bladder and urethra, as 
from enlarged prosta.tic tumors, stricture, phimosis, and paraly&is of the 
sphincter vesic~, or as in paraplegia. Under the considerat ion of tuber
culosis a.nd carcinoma of the kidney is included the involvement of the 
pelvis by these conditions. Infectious p,velitis may al:;o reF-ult from 
small-pox, diphtheria, typhus and typhoid fevers, and scarlatina, and 
it depends upon the initating effect of certain substances eliminated by 
the kidneys. It is usually associated with more or le~s nephritis (pyelo· 
nephritis). Parasites, such as the echinocoecus (hyclatids), di~toma, 
strongylus, a111l filaria, may girn rise to pyelitis. Cantharicles, cubebs, 
eopaiba, turpentine, and diabetic urine even, may in rare instances also 
excite a pyclitis. 

Symptoms.-These are freciucntly overshadowed by those of the 
primary condition that causes the pyclitis: they arc varie<l also for the 
same reason. 'l1he clinical manifestations of a simple catarrhal pyelitis 
are slight pain arnl tenderness in tlie region of the affected kidney or 
kidneys, mild fever, with a turbid urine or acid r eaction, showing a. 
few pus-cells, a little mucus, rarely some red blood-corpuscles, and a 
tmce of albumin. 

In the severer varieties, as in calculous pyelitis, especially when 
there are a,ttacks of renal colic, the urine fre11uently shows to the naked 
eye the presence of blood and a marked amount of pus, Rome mucus, 
and the transitional cnudate epithelial cells from the middle layers 
of the mueo~a. The pre~cnce of the lntter, however, is not coni:;tant1 

hence its absence docs not exclude the existence of a pyelitis1 since 
some of the most clestmctive forms of the affection, as the acute or 
chronic fmppuratn·e or the pyelo-ncphritic, may bC' unaccompanied by 
the presence of the pelvic epithelium in the urine. This holds still 
more true in the case of true pyoncphrosis, in which the kidney usually 
becomes one large abscess. 

In severe pyelitis the pain is often acute, coursin(J' down the ureters. 
'l'he fever is moderate, an<l there are present the co1~mon symptoms de· 
scribed under Nephrolithiasis (vide p. 966). 

The fever in purulent pyelitis (pyonephrosis) and pyclo-nephritis 
takes on a hectic or typhoid type. Paroxysms of rigors or chi lls, fol
lowed by a. rapid rise in temperature and ending in pen;;piration, may 
be observed, or there may be marked prostrntion and feebleness of cir
culation, delirium, and stupor. The tempcrature-cunc runs an irregu
lar course, with marked remissions, in cases of' a pycmic nature. 

In obstructiYe pyelitis the urine sometimes Hows frerl,v and nor
mally for a while, until the developing pa.in over the inflamed kidney 
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end> in relief by the expulsion of the obstacle and the passage of puru
lent urine. This alternation of normal with pyoid urine is indicative of 
a unilateral pyrlitis . 

. Ammoniacal urine is met with in cysto-pyelitis. Albumiuuria is de
cidedly shown accor1ling to the degree of pyuria. 

In chronic suppurativc pyclitis or pyelo-nephritis the pyuria. is vari
able both in quantity and constancy. Intermittent pyuria may be due 
to the tempora1·y blocking of tho ureter by a stone ("i</e Obstructive 
P,velitis). rn10 pus is seldom mixed with epithelium in chronic purulent 
pyelitis. 'l11ie a~sociated intermittent fever may be like tlrnt of tubercu
lou:; pyclitis, and marked prostration, anemia, an<l' emaciation n.re con
comitants. Evidences of amyloid change may be revealed in long-stand
ing, chronic cases. 

The term ammoniemia bas been appliNl to that complexus of nervous 
symptoms that is supposed to arise from the decomposition and absorption 
of urinary substances. These symptoms may be similar to the manifesta
tions of diabetic coma. 

Distinct enlargement and fluctuation of the clisei\SC<l kidney may 
be determined in some cases of pyonephrosis. ~l1his may also be inter
mittent, being detectable while there is obstruction to the flow of pus, 
and rice i•er1:;U. According to A. II. Smith, at the menstrual periods 
pyelitis may be subject to marked exacerbations, simulating renal 
colic. 

In chronic pyelitis with atrophy of the kidney the on~et of uremia may 
terminate the case. Granular kidney alone may ha\'e been simulated by 
the passage of an increased quantity of urine of proportionately low 
specific gravity. 

Diagnosis.-This embraces the discrimination from other affections, 
and the possible detection of the variety-etiologically considered-of the 
pyditis. It is most impot"<ant to pay attention to the clinical history of 
any case with a view to the discovery of the ca.use; also the urinary con
dition must be carefully studied. In the very nature of this affc(.'tion it 
is often impossible to exclude other affections of the urinary tract, as 
nephritis, cystitis, and urethritis. Any severe inflammation <if the tract 
in which the lower portion is known to be affected is generally associated 
with pyelitis or pyclo-nephritis, from the well -known tendency to exten
sion by continuity. 

Epithelium from the pelvis of the kidney cannot be di~tinguished from 
transitional bladder-cells; but, given the indications of a pyclitis, its cal
culous cause is at once made clear upon the passage of the characteristic 
uratic or oxalatic concretions. I t may happen that the urine from one 
kidney is prevented from flowing by the impaction of a. ~tone in the 
ureter. The urine mn.y now flow clear from the other and vicariously 
~cling kidney until, the stone having given wn.y, it suddC'nly inc1eascs 
m quantity and changes in character, owing to the return of .the ~or
phologic elements of the pyelitis (corpuscles, dcsqurunated ep1tbehum, 
crystals, and debris). 

In women cn.thcterization of the ureters and renal pelves, as described 
and practised by Pawlik and Kelly, is a most certain method of deter
mining in doubtful cases from which side the purulent urine arises. Pal
pation of the ureters through the lateral and anterior fornix of the vagina 
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will sometimes reveal thickening an<l ten<lcrncss in cysto-pyclitis, arnl 
urctcral <listcntion sometimes may be felt in pyelitis cakulo~a . 

Vierordt mentions having seen in some cases of pyclo-ncphritis pecu
liar hyaline casts '·split like a pair of trousers." Casts an<l all1umin arc 
usually present when the kidney-structure is involved by extension of the 
pyclitis, while marked pain in the region of the kidney indicates predom
inant pyclitis, though it does not exclude the possibility of coexisting 
nephritis. ~larked vesical irritability points to a5tsociated cystiti~, but 
in intense pyclitis with much pus an<l an acid urine vcsical tencsmus may 
also be troublesome. r11uberculous can be discriminated from C'alculous 
pyclitis. possibly, onlj by the detection of the tubercle bacilli in the pus. 
'11!10 presence of a fluctuating tumor in the lumbar region is significant 
enough of pus, but it may be difficult to determine whether it is due to 
pyonephrosis or pcrinephric abscesses, although pyul'ia. an1l the pre,·ious 
history of pyelitisi as well as the more circumscrib c<l ::irnl le:--l'.i edematous 
character of the swelling of the former, are important clil:itingui~hing 
points. 

Th~ hemo1·rlwgic pyt•litis of Senator, Dela6cltl, and others, dc~cribed 
as occurring in milder forms, and particularly in girls of neurotic types, 
may be distinguiRhcd by the intermittent hcmaturia an<l the occasional 
lumbar pain, lasting but a few days or a week, and followe<l uniformly 
by recovery. Digestive disturbances may be prominent in these cases. 

:\Iuch difficulty is sometimes experienced in diagnosticating pyclitis 
when coexistent with cystitis-p!Jelo-e,IJ,;-,fiti.11. These infections will not be 
confounded, however, when it is recollected that their histories differ. acid 
pus being usually present in the former, and evidences of ammoniacal 
decomposition in the latter (with alkalini ty). There is al~o pain in one 
lumbar region in the former. and in the bbdder in the latter. 

Prognosis.-Rcnal complications always ma.kc the pyelitis a i;:.erious 
affection. C~tarrhal cases recover. Calculous pyclitis ten<ls toward 
chronicity. Pyclo-nephritis and pyonephrosis arc apt to end fatally from 
exhaustio~ or uremi:t. Perfora.t~on and the discharge of pus into the peri
toneal cav1ty 1 pleural sac, intestine, and bronchi even, may precede death. 
'J1hc gravity of all cases of pyelitis tlepends upon the C<tuses an cl upon the 
tendency to consecuti\·e suppuration. 

to ;;~.:~::e~~-~·t~hJ:c~:r~~su~~ec1~~~~~~( ~onc:hi~s e~~~~1:n tl~~-~~f!~1 .. n~~~: 
treatment of calculous pyelitis iR e,;,is.cntially the treatment of uephro
lithiasis. Primary inflammation of the lo;rer portions of the urinary 
tract must be combated; causes of rf't~ntion of clecompose1l urine, as an 
urethral i::;tricturc or enlarged prostate, mu8t be tliminished: infectious 
fevers must be judiciously handled and irritating dinretici::; witlihelcl. 

Local measures are of value in all forms of pyelitil'i. ll ot-w~ter 
bags, fomentations, poultices, and dry cupping are oftC'n of great service. 
Internally, the use of diluents is to be rccommen1lcd, egpccially the 
alkaline mineral waters, flaxseed tea, barley-water, skimmed and Lutter-
ruilk1 and lemonade. · 

VotasRium eitrate, uva. ursi, bucbu1 and pareira. bra\'a are !<Orne
times selected for their soothing properties. But, practically, none 
of the remedies named nor any other drug is of any avail when suppu
ratioD is once established. Irrigation by means of Kt·lly's urf'tcral 
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catheter ma.y be practised with good results in females. In chronic 
pyelitis salol and the oils of turpe~1tin~, sand.al wood, junipe~, copa.iba, 
and erigeron h:.t\'C been used for their stimulating and a.Iterative eAects 
upon the mucous membrane. Surgical inten:ention is necessary in 
severe purulent pyelitis, pyelo-nepbritis, and pyoncphrosis. 

HYDRONEPHROSIS. 

Definition .-An obstructive accumulation of urinary fluid in the 
pelvis and calyces of the kidney; it may cause dilatation, pyelitis, or 
inflammation and atrophy of the renal structure. 

Pathology.- 1 lydroncphrosis is usually unilateral 'l'bc P"thologic 
changes consist of a dilatation of the pelvis of the kidnc.v, associated 
with :t degree of atrophy of the renal tissue depending upon the degree 
and persistence of the pressure. The accumulated Hu id cau~rs flatten
ing and atrophy of the papilla~, and gradually of the tubules and glom
cruli, as the dil:ttation and distention increase, until in extreme cases 
remnants only of the renal structure remain in the "alls of the hydro
nephrotic cyst. The mucous membrane lining the peh·is and calyccs 
fir:-t becomes thinned, and later thickened, by the gro'\ th of connectirn 
ti~:-:;ue1 thus forming the dense sac-wa11. There is also a growth of con
ncctirn tissue in the renal parenchyma, medullary and cortical, a chronic 
nephritis with rlegeneration and atrophy of the renal cells being ~et up. 

A nephrydrotic t',lJlil ma~· be ,·ery large, containing as much as several 
gallons of liquid. Sometimes in medium-sized sacs the external appear
ance of the walls may be lobulatecl; the interior, however, usually shows 
only partial septa projecting from the wall into the cavity of the sac. 
The smaller sacs partially enclosed by the membranous septa proba,bly 
represent the dihtted calyces. According to the seat of obstruction one 
or both ureters may also be dilated. If one kidney is affected, its fellow 
is often hypertrophied. 

The fluid contained in the sac varies in composition, but usually is a 
clear, thin, yellowish, watery urine. The specific gr~l\'ity is low, and 
the reaction is often slightly alkaline. Traces of albumin, urea, uric 
acid, and salts are found. Turbidity may be present, owing to admix
ture with pus, blood, or epithelium, but only in instances in which pre
vious inflammatory conditions, as a calculous pyelitis, or subsequent 
complitations of like nature brffe existed. 

E t iology.-llydronephrosis-01\ better, neplirydroRi8--is in most 
instances secondarily produced by diseases-congenital or acquircd
tbat cause occlusion of the ureter. It is, therefore, rather nu associated 
abnormal condition than a. distinct disease in itself. Probably from 20 
to 35 per cent. of cases arc congenital (Roberts). In these cases the 
causal condition is one of stricture, clue to obstruction caused by a de
fective development or malformation in the urinary passage of one or 
both sides, usually the latter. Thus, there may be a. valve-like formation 
or a very acute insertion of the ureter into the kidney. 'l1hc dil:ttation 
has occasionally become so great in the fetus as to cause considerable 
mechanical difficulty during labor. 
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Among a.dults, women are more often subject to hydrouephrosis than 
men, and especially women who ham borne children. 'J'he condition 
may be bilateral, as from a stricture low <lown and <luc to gonorrheal 
urethritis, but more often it is unilateral. The causes of the:sc acquired 
cases arc as follows: (1) Impacted calculi in the ureter or renal peh·is. 
(2) Disease of the uretcral walls, as inflammatory thickening and cica
tricial stcno:;is from ulcers. (3) Flcxion and twisting of tl1e ureter, as 
from movable kidney. (-!) Pressure upon the ureter from without, as 
by turnon; and constricting bands (peh·ic :idhesions). '11hc gravid and 
rctro11i:.pla.ccd uterus, uterine and ovarian neoplasms, and i;:.imilar con
ditions causing compre~sion or traction and obliteration of the lumen 
of the ureter. arc found in this class. (5) Diseases and tumors of the 
bladder t,liat involve the ureteral orifices, particularly carcinoma, or that 
ca.use retention, as prostatic enlargement. (6) LretLral stricture. 

Symptoms.-'!1hesc depend somewhat upon the <:ause and extent 
of the hydronephrosis. ~Iarke<l bilateral disease, when congenital, may 
re11der the fetus inviable. rJlhe unilateral variety may Le OYerlookcd 
for years, anti no symptoms may point to the trouble until a tumor can 
be made out by inspection and palpation, or until the ureter of the re
maining ki<lne.v ma.y become obstructed and symptoms of uremia super
vene. The latter are more apt to come on, and earlier too, in double 
bydronephrosis. 

Loc:ally, the patient may complain of fre(luent and severe pains that 
shoot about tl1c atfectccl loin aud <lownwar<l toward the thigh. f:cnsa.
tions of weight anfl a. dragging discomfort arc common. Anorexia, 
nausea and \'Omiting, eructations, and irregularity of bowel-action are 
associated sometimes. In large bydronephrotic cysts a continuous dull, 
aching pain onl.Y may be felt, or, as is not infrequently the case, the 
tumOI' may be absolutely painless. Obstinate constipation ma,v result 
from ('Olll)H'es:-:ion of the colon, 01' in moderate enlargements dianhca 
may occur from the pressure-initation. 

Csually a swelling is detected in the r<'gion of the affected kidney. 
It gradually increases in size, and in marked enlargements distinct 
bul~ing ma.y be Yi8ible in the hypochondriac ancl lumbnr regions. Pal
pation rc,·eals a. rounded, firm, yet somewhat elastic and :-omctimes fluc
tuating tumor. There may be s'Iight tenderness. Dulness on percu~~ion 
is found over the mass, excPpt where the colon overlies it, when t.Ytn
pany is clicite<l; this is a. characteristic sig11 of kidney-tumors. )lod
cra.te enlargements generally do not descend during inspiration. There 
may, however, be exceptions to this rule. 

The intermittent form of hydronephrosis (Landau) is interesting from 
the variations that occur in the size of the tumors. A marked diminu
tion is coincident with a more or less sudden increase in the r1uantity of 
urine passed, anc.l, on the other hand, as the tumor gradually enlarges 
the flow of urine <lccreases. r11hese cases arc in most instances due to 
movable kidney. Colicky pains often usher in the periods of greatest 
distention preceding the sudden increase in the How of clear urine. 
'This variety of the a.tfection occurs most frc'luently in women that have 
borne children. 1rhe g~nenil symptoms s<:arccly amount to more ~ban 
a certa.in loss of flesh mcident to the a:-:!'lociatctl worry and anxiety. 
'J'he filling of the nepbrydrotic cyst, the distention, and the pain and 
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discharge, with subsidence of the tumor, recur with ,·ariable frequency. 
According to Osler: "Among the circumstances lia.blc to cause them 
are sudden nud violent exercise, the jarring and jolting of riding and 
dri\•ing, any fatigue, mental emotions, and errors in diet." The tumor 
may continue to develop in size for several days after the pain has dis
appeared. 'l'he la tter may last from several hours to a day. During 
the intenals, and a~tcr the urine has increased in quantity, gn11..l11a lly 
or quickly, the patient feels to lerably comfortable, and this sometimes 
for weeks or mouths. For obvious reasons the tumor is rather mobile 
in intermittent bydroncphrosis. 

'J'be occurrence of chi lls, fever, and sweats, nau~H.'a antl vomit ing, 
abdominal distention, and rapid pulse usually indi cates su ppuration, and 
pyoncphrosis ma.y be the consequence. 'l'he urine will tl 1cn be cloudy 
anil rcrnal pus, follow ing both discharge and aspiration. ~\ lowered 
specific gr~wity and the presence of albumin will be noted '\hen a 
chronic nephritis has been set up. Increased arterial ten"ion arnl symp
tows of acute feb r ile or chronic afcbrile uremia. may be :vlclcd. 

lfydronephrosis paraple,qifa is a form of the disCase in which para
plegia dc\'clops as a. complication. 

The rourse of nephrydro~is i~ usually chronic. with rnriations and 
exacerbations depending upon the cause of the affection. 

Diagnosis.-This is obviously Ycry difficult in cases in which tlw 
accumulation of li quid i:. small. Characteristic signs arc the gradual 
dcYelopmcnt of a tumor in either flank, as described aboYe, with dimi
nu t ion in the urinary flow, followed bY a more or lcRs sudden free <lis
charg:c an1l the !mb:s iClence of the tumOr. with recurrencc:-. (as in the in· 
termittent Yaricty). "\Y hen these do not occur and the tumor continu
OU!'l!y en large$, aspiration may be practised to <leterrni1H_· whether the 
ma!'IS is solid or liqu id; the nature of the latter may al.-;o thus be aRccr
taincd, whether urinary or not. rrcteral catbeterjzation will determine 
which is the dry side. 

The history of the case and the detection of some causative occlusion 
will point to the diagnosis. 

Differential Diagnosis.-The ncphryclrotic sac must be distinguished 
by exclusion from an ONtrian cy.'1t, cystic kidnl'//, and tumors of tlu• .<;plan, 
li1•rr, arnl gall-bladdel' . Yery large cysts may he mistaken for aseites. 
~\.~--urance of the presence of the colon over the tumor is diagnostic, 
and a chcmica.J examination of the fluid obtaine•l br tLc u-;e of the ex
ploring Jwcdlc will suffice in most cases. I t sho~dtl he n•memhered, 

~;~~f~·~l~i~i~at T~1:\i)~~!e1~~~0~1r~)~;-~~;~: /: :~~:11~:1i~1~~~ ~~~11~~~ci 1~~~:i~~~~~ 
Huid, with symptom~ of suppuration, is significant of pyoncphro . ..;,is. 

Prognosis.-'l 'his is generally unfa\·orahle, tliough in 1111ilateral 
hydroncphrosis evidences of compensation on the part of the unaffected 
kidney shou ld render the case guardedly farnrablc, particularly if the 
cause be a. movable kidney. ~J1h e bilateral affection is :~hrnys gl'axc, 
owing to the clanger of uremia. In fec ti on of the cyst '\ ith pus-organ
isms is usually a fatal complication. R ecovery may ensue in rare in
stances in which a.spontaneous discharge of t he lictuid t~ikes place. Rup
ture of the sac is unlikely. 

Treatment.-The removal of th e cause is seldom fctisihle . Symp-
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tomatic treatment only is required in mild cases, though sometimes gen
tle massage over the sac, properly directed and cautiously applied (to 
a''oid rupture), may cause a reduction in the size of the tumor. Most 
often surgical measures only are of use. These embrace puncture and 
aspiration, incision (nepbrotomy) and drainage, ncphrorrhaphy, ne
phrectomy, an<l the formation of a renal fistula. These procedures, how
ever, are undertaken only when successive reaccumulations of the fluid 
follow those measures first mentioned. 

PERINEPHRIC ABSCESS. 
{Perinepltritis.) 

D efinition .-Suppurative inflammation of the connective tissue 
surrounding the kidney. 

P athology.-T'hc suppuration attacks either the lax adipose tissue 
or the fatty capsule in which the kidney is imbeddetl and the adjacent 
retroperitoneal tissue. 'rhe starting-point of suppuration is usually be
hind the ki<lney. There may be several small abscesses at first, but 
more often a. single large abscess is found. The wa.lls rna.y be soft and 
shred<ly. or in more chronic cases thickened and fibrous . A bulging 
externally over the affected lumbar region is not infrequent, particularly 
in large and extensive accumulations of pus. The latter has a tendency 
at a given point to burrow into the surrounding tissues, and especially 
downward toward the iliac fossa, pointing in the groin near Poupart's 
ligament. It may extend backward and open upon the skin-surface. 
Sometimes the pus perforates the diaphragm and discharges through the 
pleural cavity and lungs, or the colon, vagina, hlaclder, or peritoneum 
may be perforated. The pus is occasionally quite offensive, and may 
be ichorous from an admixture of infiltrated urine. Perircnal abscess 
due to calculous pyonephrosis may contain calculi that have ulcerated 
through pelvic or renal walls. 'rhickening of the juxtaposed peri
toneum is often found. In certain cases of perinephritis, which usually 
gave no symptoms during life, the 71ostmortem examination has revealed 
fibrous adhesions and a. firm and thickened and fatty capsule, stripped 
with difficulty from the true capsule of the kidney. 

Etiology.-Perirena.l abscesses, when not trauma.tic in origin1 de
velop most frequently as a. result of purulent pyelo-nephritis or pyo
ncphrosis. Hence they are usually secondary. Other primary condi
tions that may cause perirenal suppuration are the following: extension 
of inflamnrn.tion from the ureter or pelvis of the kidney; from a. pelvic 
abscess; from appcndicea.l or hepatic abscesses; and from spinal caries 
(psoas abscess) and empycma. Sometimes tuberculous processes in the 
kidney and suppurating new growths, as carcinoma aud cy~ts (includ
ing the echiuococcus), arc complicated by pcrirenal abscess. l\lore rarely 
such severe infectious diseases as typhus fever, small-pox, :tnd pyemia. 
lead to purulent perinephritis. ~""ina.lly, there arc cases for which no 
cause is discoverable. 
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Symptoms.-Subjeetil'ely, there is noted a dull, throbbing pain 
onr the affected region that is increased by motion; sometimes, when 
the abscess is large and presses on the large nerre-trunks, the pa.ins may 
become shooting in character ancl be felt in the leg on the same side. 
Numbness ma,y also be felt. Pain and tenderness on palpation are com
mon . 'l1he patient is prostrated, weak, and often quite emaciated, and 
flexure of the thigh on the affected side is frequent. 'The characteristic 
fm·er of suppuration is present in the deeply remitting or intcrmitting 
type, with alternating chills and debilitating sweats. Pus is found in 
the urine only when the kidney is involved. Sooner or later evidences 
of a tumor arc seen: the areas can be palpated, a.nd a. gradual bulging 
in the lumbar area, increasing slowly, with smoothness and glistening 
of the skin and pitting (edema), may be observed. F luctuation is fre
quently apparent in advanced cases, and in favorable cases signs of 
"pointing" appear. 

Diagnosis.-Should the abscess tend to burrow downward, the 
condition may be somewhat obscure on account of the absence of dis
tinct local symptoms. Indeed, invoivcment of the psoas may give rise 
to symptoms of coxitis, as pain referred to the knee-joint. The diag
nosis is usually easy, and when in doubt as to whether the tumor is an 
abscess or an hydronephrosis or solid mass, the exploring needle should 
be used. 

Differential Diagnosis.- An important point in differentiating peri
nephric abscess from suppura.tive pyelitis or pyelo-nepbritis afone is 
the fact that in the latter the quantity of urine is usually diminished, 
whilst in the former there is less apt to be any interference with the 
renal secretion . Again, whilst in the latter the urine usually contains 
blood and pus, in the former the urine is free from blood, though not 
necessari ly from pus, and casts are also absent here. 

Prognosis.-'l'bis is guardedly favorable if the abscess points ex
ternally in the lumbar area. Of course ruptu re into the peritoneal 
cavity, bladder, bowel, and gro in is always a serious occurrence. 

The treatment is essentially surgical, and consists in free incision 
and drainage. 

CYSTIC KIDNEY. 

(Renal Cyst.) 

Pathology.- Congcnital cystic kidneys are in reality collections of 
cysts, varying in size from a pea to a marble, and separated from ca.ch 
other by septa of compressed renal or fibrous tissue. Either one, or fre
quently both, kidneys may be affected with what is sometimes termrd 
con,qcnital cystic degeneration of the kidneys. There is considerable. en
largement of the organs, and duri ng intra-uterine life they may attam a 
size so enormous as to render partu rition extremely diflicult and danger
ous. ~L1hc fetus is usually non-viable, though in mild cases the affection 
may be tolerated for some years after birth. 'l'hc cystic fluid may be 
either clear or turbid, a reddish-yellow or a dn.rk-brown in color, acid 
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in reaction, and holds in solution urinary salts, blood, cholestcrin, and 
sometimes uric acid and urea. A single layer of flattened epithelial 
cells lines the cyst-walls. r11he cysts themsch·c:; seem to be <lilatatious 
of the renal tubules an<l of Bowman's capsules, due, in some instances, 
to an obliteration of the tubules of the papill:e or to stcnosis of some 
portion of the urinary tract. 

'l'he cystic kidneys usually met with in a<lult life (acquired) are of 
several varieties: (1) One or perhaps a few cysts mity be present. largL•r 
usually ti.mu those in the congenital cystic kidney, which seem to ca.u:;e 
no intcrforcn cc with the normal renal functions. Sometimes a rcddisb
brown co lloid material is contained in these rysts. 

(2) Small a.nd often quite minute cysts frequ ently accomp:my the· 
chl'onic nephritic kidney that is small 1 contracted, a.ml cirrhotic. These 
result from dilated tubules and capsules "hen the former arc narrowed 
by the hypcrpht~ia of fibrous tissue. 

(3) Cystic ki<lncys in adults may have the pathologic characteri>tics 
of the congcuital variety-a mere conglomeration of cysts containing a 
clear or colored serum or a cloudy, dark, thick. and colloid li11uid. This 
condition is sometimes associated with similar cvstic disca::;e of the liYcr 
a111l spleen. It may be a late manifestation or' mild congenital disease. 
The kidneys ha.\•e been found converted into cysts in cases in which the 
presence of calculi (uric aci<l) in the tubules has probably started the 
the cystic degeneration. 

{-!) Rolitary c.vstic adenoma occurs rarely. It is in the form of a 
g lobular tumor projecting from the surface (usually the anterior) of the 
ki<lucy. l t ma.y be as large as an orangc1 and ma.y be enclosed in a dis
tinct capsule. On section the mass is found to be compo!-ied of various
sized cysts separnted by septa of fibrous ti~sue lined with cuboid or 
columnitr epithelium. 'l'be remainder of the kidney appears to be tiuitc 
healthy. 

Etiology.-Cystic disease of the kidneys is either congen ital or 
acquired. The former is probably commoner than the latter condition, 
:incl ma.y persist for a. while in extra-uterine life. whil e the ac<1uired 
varict.v may be of unknown origin or secondary to chronic interstitial 
nephritis or to urinary calculi in the renal tubules. The direct cause of 
intra.uterine renal c.rsts is not definitely known, but they arc prohably 
developmental rather than pathologic. since other defects of embryonic 
gro\1 th arc frerp1ently associated with the disease. 

Symptoms.-'l'hese may be absent in adults until the sudden <le
\•clopmcnt of urc1~1ia. Ordinarily, the clinica-1 picture is similar to that 
of chronic inter:stitial nephritis. There is an increase in the quantity 
of urine, \I hi ch is of low specific grnvity. ~light alhuminuria may be 
prc.-;ent. On palpation a large. rounrled, and sponge-like ma~s may be 
felt in either hypochonclrium or on both sides. (,arcliac hypertrophy 
and increased arterial tension, as in chronic cinho~ i s, are abo fre
quently met with in cyst ic degeneration of the kidneys. 

The diagnosis ca,n on ly be made upon the prei;ence of tLc abo\'e 
symptomi:; and the discovery of the clear physical ~igns of the tumor. It 
should be pointed out that a po~siblc complication of perincphric abscc!l-s, 
due to rupture of' one or more of the cy~ts (a!-i has occu1-rcfl-Osler), 
woul<l of COlll"l:iC render a diagnosis wcllnigh impossible. 
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Prognosi s .-Bilaternl cystic disease of the kidney must eventually 
pro\'C fatal, owi_ng to tLc sudden onset of uremia or cardiac failure. 
Solitary cytitS give a tolerably fa.\•orable outlook under proper burgical 
interference. 

Treatment.-'..L'he unilocular cysts just referred to above may be 
rernoved, capsule and all, and the kidney sutured. Bilateral disease 
cannot be operated upon for obvious rca~ons; unilateral cystic degen
eration may be treated by nephrectomy, with narrow chances of success. 

NEW GROWTHS OF THE KIDNEY. 
Tn E most common tumors of the kidney are those belonging to the 

class of aclenoma.ta (benign) and those that are either sarcomatous or car
cinoma taus (malignant). 

Adenoma t a may be congenital or acquired. They grow in the 
cortex of the kHlney in the form of small nodular masses, which in some 
cases may increase to a considerable size before any symptoms are pro
duce<l. A cystic growth may be combined with adcnoma (cystic ade
noma), and lymplwdrnoma is also occasionally seen as a secondary 
growth. Other benign tumors that may affect the kidney arc {tn_qio11ta, 
ji.Lroma, and lipoma. Yery large vascular adenomata may become 
malignant. 

Sarcoma and carcinoma may be either primary or secondary. 
Sarcoma is fre1~ uently congenital in origin, and may ha.ve an admixture 
of striped muscular tissue. ~rhe presence of the latter in the kidney 
JlOints to deYclopmental disturbances during embryonic life as the cause 
of a variety of tumor known as 1·lwbdomyoma. Alveol:1r sarcoma is 
also met with. 

Renal carcinoma is probably of less frequent occunence than sar
coma; it may, however, be found in chi ldren as well as in aged persons, 
the two extremes of life. Carcinoma of the kidney is usually of the soft 
mcdullary or encephalokl variety, and as a primary affection it was 
thought to be of comparatively frequent occurrence, especially in early 
life. There is at least :some doubt, however, connected witL the sup
posed carcinomata of children. Both sexes arc ~ubjec:t to the disease. 
Secondary carcinoma of the kidney, although probably more fret1ue1~t 
than the primary form, is sel<lom of clinical importance. Hcnal carci
noma ma.y occur as a. diffuse infiltration or in no<lular masses, one kid
nc_v mma.fly being affected in primary carcinoma. The tumor sometimes 
reaches an enormous size. ancl instances arc recorded in which nuarly 
the "hole abdomen has been filled. an<l in "hich the growth weighed ,;; 
much as 31 lbs. (1-1 kgms ., Hoberts). Rhabdomyomata do not, aH a 
rule, attain a very large size, though sarcomata may grow quite large. 
::-;oftening and hemorrhage within these mal ignant growths ma.y occur. 
The pelv is of the kidney rna,v be invaded, and mctastiLiic areas ma.y 
fo11n in the liver or the lungs, though this occurs in the case of primary 
renal carcinoma less readi ly than from carcinoma in other organs. Me
tastatic growths arise most likely through involvement of the renal vein. 
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The renal parencbyma is either partially or wholly destroyed, bhe pyr
amids being attacked later than the cortex. 

Symptoms.-Lwnbar pain on the affected side is often an earl_v 
symptom, and may persist throughout the cour:;c of the disease. It 
may be paroxysmal, and be felt extending down the thigh, or it ma.y he 
<lull, dragging, and limited in character. Pain is not, howe\·cr, a cou
st:rnt symptom in a certain proportion of the cases. 

Jlematuria may occur early or late, and often appears before any 
tumor is palpable. '£be blood may be in a fluid state or in clots, the 
latter not seldom taking the form of pelvic or urethral casts, the passage 
of which may give rise to colicky pains. Casts of the ureter sometimes 
resemble lumbricoid worms. 1.1he hemorrhage may be excessive an<l 
cause marked weakness and a symptomatic anemia, supera.dded to the 
cancerous anemia. that is usually present; on the other hand, it may be 
so slight us to be discoverable only microscopically. It recurs at irreg
ular intervals of days or weeks. Large clots may accumulate in the 
bladder and cause vesica.I irritability. 'l1he urine from the healthy kid
ney may be quite normal, and may be secured for obscrrntion b_v ureteral 
catheterization. Cancer-cells or tissue-fragments of tLc neoplasm Yery 
rarely appear in the urine, at least so as to be distinctly recognizable as 
such. Anorexia, 111m.r:wa and vomiting, proyressive loss of jleslt and 
slrmgtli, increasing pallor, and the concomitant symptoms of the can
cerous cachexia are seen to develop. 

Pliysical S~qns.-Tb e:-:e may not be sufficient lo reveal the presence 
of the tumor for some time after the above symptoms have bccu observed. 
'l1he appearance of a palpable tumor iu either flank is a definite aid to 
diagnosis. It is felt between the ribs and peh,is latero-anteriorly, and 
at first, when sma.11 and on the right s ide, it may be movable. Both 
sarcoma and carci noma of the kiclney may assume enormous sizes. The 
tumor feels dense and hard (except rapid ly-grow ing tumors, as encepha
loi<l), either smooth or lobulated, and, when not too large, may retain 
the natural position and form of the kidney. ~'he growth extends 
downward aucl inward, and in the \'ery large malignant renal tumors of 
childhood the abtlomen shows considerable enlargement, along with an 
abnormal pulsation and a prominence of the veins. Usually the tumor 
does not move with respiration. Percussion gives dulness over the mass, 
although in small and mo1lerately large tumors the overlying colon may 
cause a tympanitic note to be beard. Neighboring organs. as the liver 
and spleen, may be found by palpation and percussion to be displaced 
by the renal tumor. 

Dia.gnosis.-The presence of a tumor, when not too large and dis
tinctly occupying the lumbar and lower lateral abdominal region, to
gether with hematuria, pain of a local nature. anti progressive failure of 
nutrition, may be looked upon as diagnostic of a malignant type of 
renal tumor. TLe relation of the colon to the tumor and immovability 
of the btter during respiration are also diagnostic. When the tumor is 
very large and adhesions have formed, as in cancerous kidney, it may 
be mistaken for other conditions . 

.Differential .Diagnosis.-Affections such as hydronephrosis, pyonc
phrosis, cystic kidney, hydatids, O\'arian, splenic, and hepatic tumors, nncl 
(particularly in children) retroperitoneal sarcoma. must be differentiated 
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from renal growths; Careful bimanual palpation will aid in the diagno
sis, but the exclusion of other lumbar enlargements must be made by 
close attention to the history and to the development and course of the 
symptoms. llematuria alone, in aged persons, is suggestive of carcinoma 
when no tangible cause for the presence of tbe blood is at hand. Hepatic 
and splenic tumors are usually movable during deep breathing, whilst 
renal tumors are not so. In cases of hepatic growths a.lso the area of 
dulness extends higher, whilst in renal growths on the right side a tym
panitic area. generally lies between the liver and the tumor. The cha
racteristic notch and edge of the spleen, and the absence of the overlying 
colon-tympany, arc points that distinguish splenic en la.rgcmcnts from 
those of the left kidney. Pelvic ~rowths (ovarian and uterine) enlarge 
from below upward, and are readily detected by vagi nal examination.. 
In children LObstein's cancer (retroperitoneal sarcoma), if very large, is 
easily mistaken for a renal tumor, except that it is usually more cen
trally situated and more firmly fixed. 

Prognosis and Treatment.- The termination in cases of renal carci
noma is inevitably fatal, and children succumb more quickly than adults. 
The disease ma~' 1ac;:t from a few months to sometimes a year or two. 

If the kidney be removed while the growtb is still small, the prog
nosis is fairly good; but if large or if metastatic tumors h:ive formed, 
the prognosis is always bad. The treatment, asi<lc from early surgical 
measures, is entirely symptomatic and supportive, and obviously it is 
unsuccessfu1. Renal colic, excessi\·e hematuria. and a gradually lowered 
''itality may be met by the use of palliatives, tonics, and by a nutritious 
and easily digestible diet. Nuclein may be tried hypodermically or by 
the mouth. 

II. DISEASES OF THE BLADDER. 

CYSTITIS. 

Definition.-Infiammation of the mucous membrane of the bladder. 
It may be either acute or cltronic, the latter being clinically the much 
more frequent condition. 

ACUTE CYSTITIS. 

P a thology.-Cystoscopic examination pecformed according to Paw
lik's or Kelly's method, hereafter to be described, reveals an intensely 
hyperemic condition of the vesical mucosa, which is puffy, edematous, 
and of a bright-red color; this may be more intense at points, especi
ally in the vicinity of the trigone. The membrane is bathed in a thick, 
tenacious muco-pus, and here and there may be noted denuded areas, 
and the exfoliatcd epithelium often hanging in shreds from the hladder
wall; overlying these denuded patches hemorrhagic effusions may be 
observed. In the severer grades of the disease the intense general hy
pe.remia ca.uses a disappearance of the blood-vessels that arc to be seen 
m the normal condition. Occasionally small patches of ulceration, d~e 
to abscess-formation (plilegmonous cystitis), may be observed, and m 
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rare and fatal instances the entire bladcler·wall is in\'olvcd in a necrotic 
process. 

Etiology.-Cascs of acute cystitis may be grouped according to 
their origin into four main classes, as follows: 

(1) Catarrhal.-Like other mucosre, the vesical epithelium is very re
sponsive to systemic circulatory disturbances. '..L'hus, sudden exposure 
to extremes of cold or heat or Yiolent atmospheric changes, thereby 
abruptly suppressing the action of the skin, may be potent influences in 
the etiology of' the disease. An intense acute ca.tarrhttl infl~unmation 
lll<ty follow retention of the urine in the bladder, with or without its 
subsequent decomposition; it may also be the result of pressure from 
an enlarged prosta.te or other tumor, and ma,y follow cystoccle, urethral 
stricture, or paresis of the bla.dder-wall. In simple over-distention of' 
tho bladder, with tho accumulation of a gallon (I. liters) or more of 
urine, the so-called acute exfoliatiue cystitis W<~y rrsult, in which the 
entire mucous membrane of the bladder may l>l' shell, and the patient 
shortly manifest all the symptoms of grave uremic intoxication. The 
prolonged retention of urine is followed by decomposition of the fluid, 
and this by its irritant action always excites a cystitis that soon assumes 
the chronic type. 

(2) Septic.-11his may result either from the direct introduction of 
pus-producing germs into the bladder or from the systemic transmission 
of these micro-organisms to the organ. This is known as the bacterial 
or(qin of cystitis, Under the first class may be mentioned the passage 
of a dirty catheter or sound; this is the great cause of cystitis in 
puerperal women, and in men who are the subjects of minor grades of 
urethral stricture, and who have been subjected to gradual dilatation by 
means of bougics. GonorrAeal cystitis is also to be included under this 
hea.<ling. There is a condition known as febrile cystitis, wh ich consti
tutes the second class of septic cases. This comprises the vesical in
flammation that is present in the various febrile conditions, and which 
is probably a direct result of the presence in the urine of the causal 
bacilli or their toxins (Fitz). 'rhus, in all of the infectious diseases 
and fevers (typhoid and the other exanthemata, rheumatism, diphtheria, 
tuberculosis) there is noted a cystitis of varying degrees of severity 
that can be accounte<l for only by the local irritant action of the spe
cific germ of the associated disease. The so-called gouty cystitis, which 
is often present in lithcmic individuals, and which is due to the irri-

tat%1 ;~~ie~~p~:;~~~~~lr~~:~~,b~:yin~~~~lu~~clbi~~ it~~~;~:~~m manifest 
an intense antipathy for the vesical mucosa, and promptly excite a severe 
grade of a.cute cystitis. Prominent among these may be mentioned 
canth:Hides and other irritants of the urinary tract-cubebs, cop<tiba, 
and sin:tpis. 
' (-I) Traumatic and l rritant.-Traumatic inflammation of the bladder 

follows the improper :tnd careless U1;C of the catheter, sound, or other 
in8trumcnt; the prcsf'nce in the bladder of calculi or other foreign 
bodies; and the pressure of the fetus in parturit ion, or of large 
masses of impacted feces. Irritation with consecutive inflammation 
may result from the extension of an inflammatory proce~s from sur
rounding structures either by continuity or contiguity of tissue. Thus, 
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a cy~titis may follow a urethritis-gonorrheal or otherwise; it may re
sult from an extension downward of a ureteritis, or it may be conse
quent up?n a v~giniti~, a. 1~1alignant. neoplasm .of an .adjace~t vi~c~1s? a 
salpingi11s, pch·1c J,1Cr1tomt1s: or pel~1c abscess in t~e 1mmcd1~te v1cm1ty 
of the bladder. :ts in the ves1co-utcr111c pouch, the mflamma.t1on extend
in11 l.iy an involvcm.ent of contiguous tissue. 

'°s:fmptoms.-'.rhe symptoms of acute cystitis arc very manifest. 
Pain, vcsical irritability, vesical and rectal tenesmus, frequency of mic
turition, fevcr 1 and urinary changes are all pronounced. Prominent 
among these is pain, which may be most intense and is the earliest and 
most persistent manifestation of the disease. Its scat is the supra pubic 
r('gion, whence it may ra.cliate to the sacral region, the perineum, the 
enJ of the penis, or the upper portion of the thighs; it is most con
stant, but is wor:>t just before micturition, by which it may be alJc,·iatecl. 
It is considerably relieved by the recumbent posture. and is aggravated 
by pressure over the bladder. As the inflammatory process diminishes 
the pain graduall.v disappears, and the entire attack ma.y subside in a. 
few davs or a week. 

Wiih the pain, and probably ranking second in severity, is the rec· 
tal and i•e.~ical ii'nesmus, or strangwy. ~'here is an almost constant de
sire to urinate, the patient sitting upon the urinal, it may be, for hours. 
The urine may be opaque or highly-colored. It is often blood)' (in 
very acute ca~es the vesical contents may consist of a. small r1ua.ntity of 
pure blood only), is of a specific gravity varying from 1005 to 1030 (in 
the febrile cases), and contains pus-corpuscles in abundance, mucous flakes 
in large quantities, shreds of disintegrated and ex foliated epithelium (blad
der); also uumcrous micro-organisms (streptococci, staphylococci, gono
cocci, proteus vnlgaris, bacilli of tuberculosis, aucl very commonly the 
bacillus coli cornmunis). Its reaction may be either acid or alkaline; 
if alkaline, it contains ammonium urate, amorphous phosplrn,tes, and 
triple phospha.tcs (cryRtalline) as a rule. More or lc:-!-i albumin ''ill be 
noted, and on standing a dense sediment forms in the bottom of the 
flask. composed of all the foregoing substances, as shown hy chemical 
and microscopic examination. The total quantity of urine voided in 
the twenty-four hours may be normal in amount or even ~lightly in cx
ce~s of the normal. On the other hand, if exfoliation of the mucous 
membrane takes place, there may occur partial or even total !rnppression 
of the urine. Ft'ver, with or without an initial rigor, persi~ts through· 
out the attack, hut is not of a severe type, save in the !-leptic and ma
lignant (diphtheritic) forms of the disease, when it may reach 103°-105° 
F. (3DA0-~0.5° C.). 

Abscesses may form, and betray themselves by localized pa.in, ten
dcrncs~, arnl, in Rome cases, by a circumscribed induration. 'l1hcse may 
rupture into tl1e bladder, followed by the free escape of pus from the 
nrcthm and by relief (temporary as a rnle) from urgent symptoms, or 
tLcy may RJln'arl to the peritoneum and induce peritonitis, which, if not 
promptly treated by surgical measures, may prove fatal by gradual 
asthcnia. 

In the variety associated with extreme exfoliation of the vesica.l 
mucosa gra.ve uremic manifestations follow. These include all the 
features of the typhoid state (dry, black tongue; mild delirium; ner-



1004 DISEASES OF THE URINARY SYSTEftf. 

vous and muscular twitching; headache; gastric disturbances; and 
coma). 'fherc is also some degree of malaise and anorexia. 

It must not be forgotten that acute cystitis may represent an acute 
exacerbation in the chronic form, and at times may assume a severe 
type of the disease. 

Diagnosis.-Cystitis should be readily recognized from the history 
of the case and the frequency of the two almost pathognornonic symp
toms-supra.pubic pa.in and vcsical tenesmus. An ex;tmination of the 
urine will reveal the characteristic clinical features. Cystitis may be 
confounded with acute nephritis or pyelo-nephritis, but a careful study 
of the clinical imtnifestations and, if need be, the cathetcrization of the 
ureters after vesical irrigation) will reveal the true condition. ~rhe 
presence of tube-casts in the urine would indicate renal invoh•ement. 
1'he percentage of albumin is usually much larger in nephritis than in 
irritability of the bladder. The differentiation between cystitis and 
vesica.l irritability will be noted under the latter condition. 

'l'hc prognosis of the milder grades of cystit is is good; the septic 
and malignant (diphtheritic) cases offer a. much graver outlo~k. Exten
sion of the process upward toward the kidneys is always senous. 

Treatment.-'l'be treatment of acute cystitis includes prophylactic, 
hygienic, and medicinal measures. 

Prophyla.ctic.-1\Iost important is the prevention of the disease, and 
this inclurles, in addition to the usual care of the body, the observance 
of thorough asepsis whenever it becomes obligatory to introduce an 
instrument (catheter, sound) into the bladder. 

Hygienic.-The cause of the disease, if evident (calculus, external 
pressure), should be sought and removed. The patient should a.t once 
be placed a.bsolutely at rest in the recumbent posture. The value of 
this injunction will be most clearly understood when it is stated that in 
the erect position the intra-vesical pressure is three times that in the 
dorsa.I position. The simple observance of this Jaw will do much toward 
relieving the sufferings of the patient. The diet must be regulated, and 
all irritating, highly seasoned articles of food must be interdicted. 
Alcohol in any form is prohibited. If it can be enforced, during the 
early stages of the disease an absolute milk diet will be most bene
ficial. The patient should be instructed to drink freely of water and 
other diluent drinks, whereby an internal irrigation of the bladder may 
be secured and much of the irritating substance removed. The free 
action of the skin may be secured by friction and warm bathing. 

Medicinal.-Tbe drugs to be employed are the saline laxatives and the 
various mild diuretics and urinary alterants. The reaction of the urine 
will indicate the variety of altcrant to be employed. If it be acid, 
alkaline waters arc serviceable, as the soda-preparations, Vichy, or the 
potassium salts. In alkaline conditions of the urine probably the most 
valuable drugs are benzoic and boracic acid and salol. Benzoic acid is 
best administered in the form of ammonium benzoate, which may be 
given in 10-grain (0.648) doses thrice daily in the compound infusion 
of buchu. Hot applications and bot local bathing (sitr.-baths) will do 
much to relieve the pain and tencsmus; if these be severe, a rectal sup
pository of opium and belladonna or au enema of ch loral hydrate will 
generally give prompt relief. Tincture of cannabis indica, administered 
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internally, may answer if opiull1 be contraindicated. Under such a 
course as the preceding a cure may be expected within eight er ten 
days. 

CHRONIC CYSTITIS. 

Pathology.-The vesical mucosa is not so hyperemic a.s in the 
acute rnriety, but is of a peculiar muddy or grayish-blue (slate) color, 
dotted here and there with patches of erosion or of actual u1ceration. 
1j 1he muco-pus that bathes its surface is not so apt to be hemorrhagic as 
in the a,cute form of the disease, although slight hemorrhages may and 
do occur. Owing to the slow course and long duration of tbc <lisease 
there follows an immense thickening of the bladder-wall from hyperplasia 
of its constituents, conjoined with more or less edema of the tissues. 
The result is a contraction of the wall with a proportionate diminution 
in the vesical capacity. 'J1he mucosa. may become, as it were, polypoid 
in spots, and there may follow obliteration or partial obstruction of the 
urcteral orifices, with consequent dilatatiun of the ureters and renal 
pclves from a drqnming back of the secretion. The urinary changes 
are about as in the acute form, save that the reaction is always alkaline 
and the amount of mucus and pus is proportionately greater. 

E tiology.-Chronic inflammation of the bladder may be the result 
of a neglected or oft-repeated acute attack. It may occur from the 
persistent action of a.n exciting cause, as the presence of some irritating 
substance (calculus) in the bladder, or of some excitant external to that 
viscus, as a localized inflammation or a displaced uterus. Again, the 
inflammation of the bladder may be chronic from the beginning; espe
cially is this trne of the tuberculous rnriety and of that due to neoplas
mata of the organ. 

The s ymptom s and diagnosis differ but slightly from those of 
acute cystitis. It may, however, be pointed out that the pain and tencs
mus are less intense. Oppositely, the amount of albumin in the urine 
is comparatively 1arge. 'l'he same remark applies to the quantity of 
mucus and pus (vide Pathology); indeed, the last-named ingredient often 
forms a thick gelatinous mnss in the standing urine that tends to adhere 
to the receptacle. Chronic cystitis is accompanied by debility and 
emaciation, which, however, are of slow development. 

~rbe prognosis is always serious, and the course of the disease is at 
the best protracted. 

Treatment.-Vcry generally, the treatment set down for the acute 
disease will not answer in the chronic form. Undoubtedly, there will 
follow more or less amelioration of the symptoms, but the tendency is 
toward a prolonged chronicity. Iu such cases, after the removal of the 
ascertainable causes so far as practicable, we are compelled to resort to 
local treatment of the bladder. This includes-(1) Vesical irrigation; 
(2) Topical applications; (3) Permanent drainage of the bladder. 

Vesical irrigation is secured by means of a.a aseptic soft-rubber 
~atheter which is connected with a graduated glass funnel: a siphonage 
JS produced by the alternate elevation and depression of tbc funnel, 
which contains the irrigating fluid. The latter may consist of plain 
sterilized (boiled) water, sterile normal salt-solution (40-GO gr. to the 
pint-2.59-4.0 per t liter), or a weak solution of mercuric clilorid (1: 
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50,000-100,000). The irrigation should be done slowly, and not more 
than twice or thrice daily in severe cases, and much less frequently in 
ordinary cases, according to the exigencies of the condition. 

rresic:al medication may be secured by means of the funnel after irri· 
gation, the medicating substances being dissohc<l in a pint of water and 
allowed to flow slowly in and out of the bladder. The drugs that may 
be used in this manner arc silver nitrate or zinc sulphate (1-5 gr. to the 
ouncc- 0.0648-0.324 to 32.0) or a saturated solution of boric acid. If 
the salts of zinc or silver arc used, not more tLan an ounce of the solu
tion should be allowed to enter the bladder, and much less than this 
amount will gcnera.lly suffice. Iu cases in which there exist patches of 
ulccr::ition the application must be made directly to these areas through 
the cndo<copc or cystoscope (Pawlik, Kelly). In women this m:ty be 
readily done by placing the patient in the exaggerated litbotomy or 
knee-chest posture, dilttting the urethra, and introducing the cystoscope, 
tbrough which a. reflected light is thrown upon the <listcnde<l bladdcr
wall. Stronger solutions may now be employed, as sih,er nitrate, 20-
30 gr. (1.29-1.94) to the ounce. This application should be follo11ed 
by a slight irrigation of the bladder. 

WhC'n this local me<lica.tion fails to effect a cure, permanent drainage 
of the bladder must be secured-in the male by a !'uprapubic or perint>al 
incision, and in the female by the establishment of a. vesico-rnginal fis
tuht. This places. the bladder absolutely at re~t, and gives the inflamed 
mucosa a chance to Leal under proper mc1lication. 

As to internal remedies, various agents that po:-;sc:-.s a 1oc:tl stimulating 
effect upon the geuito-urinary tract are advised by mo:;t :1uthors, but I 
think little is to be gaine<l from their employment as compared with the 
results achievable from topical treatment. Most effica.cious among in ter
nal remedies arc-oil of sandaJwoocl, terebene, buchu (fluid extract), and 
the oil of copaiba. If disinfection of the bladder in loco is not practi
cable, antiseptics should be given internally, combined with those stated 
above. Salol and potassium chlorate are excellent for this purpose. 

NEOPLASMS OF THE BLADDER. 

PRE\IA RY new-growths of the bladder arc exceedingly rare, occur
ring, however, with greater frequency in mnles in about the proportion 
of 3 to 1; they may be either benign or malignant. On the other hand, 
secondary neoplasmata, particularly carcinomata1 are relatively common. 
The most frequeut variety of new-growth encountered is carcinoma, par
ticula.rly the so-ca.llcd villous or papillomatous carcinoma, Williams 1 find
ing in 20 women affected with bladder-tumor, carcinoma in 16. Other 
growths are sarcoma.tous, fibromatous, and papillomatous in nature. 

'fbc symptoms are the s:ime for all varieties, and include, first and 
most commonly, hemorrhage (which is both persistent and free), together 
with pa.in, frequency of micturition. an<l occasionally the cli~charge of 
detached fragments of the growth. In carcinomatous cases of ad,·anccd 

1 Brit. illed.Jo1trn., 1889. 
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standing cachexia. will be marked. Examination by means of the cysto~ 
scope will reveal the nature of the complaint. In the case of secondary 
growths the primary tumor may often be detected. 

'l'he prognosis, of course, will depend upon the nature of the growth. 
'fhe treatm.en t is purely surgical, and comprises enucleation of the 

tumor either by means of the snare, or after a vesical section. 

VESICAL HEMORRHAGE. 
(resical Hemorrhoids.) 

HE)IORRIIAGE of the bladder has been mentioned as a symptom of 
various affections, both general and local, among the former being leu
kt>mia and malarial hcmaturia, and among the latter nephrolithiasis and 
tuberculosis and carcinoma of the bladder. It is also a prominent mani
festation in stone in the bladder, and not infrequently appears in preg
nancy (l.te). Independently of the operation of all of the above-men
tioned etiologic factors, hemorrhage has been known to occur from the 
bladder, and recent precise methods of exploring the viscus (endoscopic 
examination) have shown it to be due to a hcmorrhoidal state of the ves
sels. The hemorrhage may be profuse, and, rarely, e\'cn fatal in its 
effects. 

'l'he d iagnosis is based in part upon the absence of the more obvi
ous causes of hema.turia. and the presence of free bleedings, but chiefly 
upon the result of a careful cystoscopic exploration of the bladder. 

The p rognosis, so far as my experience extends, is eminently favor
able, though a few fatal cases have been reported. 

'l'reatment.-This is mainly locitl. 'l'he bladder may be irrigated 
with an astringent solution (1 per cent. tannic acid,-! per cent. alum), 
and this may be alternated with an antiseptic :solution (3 per cent. boric 
acid, 1 per cent. salicylic acid). I have recently observed a. case in 
which recovery followed the internal admission of the extract. bamamelis 
fluid. (3j-1.0), t. i. d. 

NEUROSES OF THE BLADDER. 

IRRITABlLITY OF THE BLADDER. 

Definition.-By this term is meant a condition of the bladder in 
which there exists an hyperesthesia of the organ, especially of the neck
tbat portion surrounding the urethra l and uretera.l orifices (vesieal trigone) 
~without the presence of any tangible cause therefcu:. 'fhis must be dis
tinguished from the irritability that is associated with true organic dis
ea..-:e of the bladder itself, as in the presence of calculi, tumors, or fissure 
of the neck, or with disease of the surrounding structures. 
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Pathology.-There are no pathologic features to be noted. A cysto
scopic examination of the bladder may reveal a slight increase in the vas
cularity of the mucous membranP, but the condition, in most instances at 
least. must be regarded as a true neurosis. ~'he condition of irritable 
bladder in women, which has previously been held to be a purely func
tional derangement, is uow regarded by Dacheux and Zuckcrkandl as a 
localized hyperemia, especially at the bas fond, and less often at the 
beginning of the urethra. 1 

Etiology.-While in many instances no well-defined causal relations 
can be determined, it is very generally true that the patients who are the 
subjects of vcsica.1 irritability are individuals of a neurotic temperament, 
very often manifesting strong hysteric ten<lencies. They present the cha
racteristic features of this unfortunate group. 'L1hey are generally illy
nourished, fretful, irritable, peevish, suffering almost constantly from 
vague neuralgic attacks in different portions of the body (cephalalgia, tic 
douloureux, lum bo-sacral pain), and in a chronic condition of physical 
prostration. Frequently they eventually develop a true hypochondriasis 
or melancholia.. In others there may be found a history of e.xtreme men
tal and physical tire, overwork, business anxiety, over-indulgence in ''en
ery, menstrual irregularity, dysmenorrhea, ovarian or uterine disorders, 
long-continued gastro-intestinal disturbance (dyspepsia), improper hy
gienic surroundings, improper regimen, indulgence in late hour~, and a 
general lack of will-power. It must, however, be remembered that sub
jects of chronic malarial intoxication very often manifest all the symp
toms of vesical irritabi-lity, marked, it may be, by a feature of more or less 
periodicity. 'l,his has been termed by some malar-ialfever of the uretltra 
and bladder. Lithemic individuals also are very prone to develop a pro
nounced vesical irritability, the affection in them probably resulting from 
the local action of the highly concentrated a,nd irritating urine. 'l,he con
dition must commonly, however, be regarded as belonging essentially to 
the large group of neuroses. 

In a certain percentage of cas<'s the bladder-trouble is a. reflex mani
festation of some disease of an adjacent organ, as the urethra, ureter, va
gina, rectum, anus. or the internal organs of generation . These are not, 
however, to be looked upon as cases of true neurotic vesical irritability. 

Symptoms.-The symptoms of irritable bladder are mainly extreme 
painfulness and frequency of micturition, associated with marked vesieal 
and rectal tenesmus. The dysuria. is not always or altogether relie,•ed by 
micturition; indeed, the pain may be just as severe, or even worse after, 
than before, the voiding of the urine. Especially is this true when there 
coexists a more or less spasmodic muscular action of the bladder-walls, 
the hypersensitive mucosa then being squeezed. and the patient suffering 
at times to such ari extent as to be thrown almost into a. state of collapse. 
'l1here is usually a sense of weight or pressure in the pubic region, which 
is largely relieved when the patient assumes the recumbent posture. Uri
nation is often performed spasmodically, or there may be a spasm of the 
urethra and neck of the bladder resulting in an utter inability to perform 
the act. 'J1l1C urine may be normal in appearance and amount. Very 
often it is increased in quantity (liyslerie polyu,ria), and at times the op
posite may be true and more or less suppression be noted. In lithemic 

1 The American Year-Boak of Medicine and Surgery, 189i1 p. 576. 
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cases the urinary characteristics already mentioned under that condition 
will be present (i•ide p. 401). 

Diagnosis.-Yery frequently will simple vcsical irritability be con
founded with true cystitis. The points of differentiation, howe\•cr, are as 
follows: 

!RtUTABLE BLADDER. 

'l'he patient is of a. neurotic tempera
ment, and generally gives no history 
of organic bladder-disease nor of ope
rations upon the bladder. 

Pain is severe, and often worscaftcrmic
turition. 

'fheconstitutionalsymptomsarcthoseof 
nervous dcprcs~ior. 

Xe"er results fatally. 

Tl~~t:::~~~~nd~~s i~otph~~~~~f ~:.lYcl:t~~~~~ 
qunlitics. It may i,,how hypcracidity1 
or t>xtreme concentration, or dilution. 

Theappearanccofthemuco:sa.isncgative 
intrucneurosii:i. 

The duration is nlwnys protracted. 

CYSTITIS. 

M~f ~~~:;:~11~:;t.i"1!\'l1~~~,1~~~r;sr:1~~\::~ 
cnthcrizntion 1 sounding, or othrr trau
matism. 

'l'l~i~~1i~ti~'ln.usually much rclie\'ed by 

The constitutional symptoms are not 
marked, save in grave cases. 

)fay result fatally. 

Tb~!i:~~~~~~~~~\tf::~1~;:, ~}"{~i~~r.:~ 
Cystoscopicexploration re\·cals thenngry 

and d1seai:;ed mucosa, and may show 
thecaui;e(cnlculus,tumor}. 

The duration of acute attack~ may be 
short. 

Progn osis.-Good as regards 1ife; doubtful as regards the ultimate 
cure of the patient. 

Treatment.-Sinee the condition is largely one of neurotic origin, 
the attention of the physician must be directed mainly toward a bet
terment of the state of the nenous system. Absolute rest, physical 
and mental, must be insisted upOH, and the patient must be subjected to 
a course of strict moral suasion whenever th is m:Ly be deemed necessary. 
Any cause of reflex irritation must be removC'd, aml a careful search 
should be in::.titutecl for sorrie such condition as cervical stenosis, uterine 
displacements, anal fissure, hemorrhoids, stricture of tLe rectum, vaginitis, 
urethritis, tuberculous infection of Skene's glands of the urethra, chronic 
ga~tro-intestinal catarrh, and the like. The habits of the patiC'nt must 
be inquired into, and late hours, the eating of improper and unwholesome 
articles of food, masturbation, or the reading of sensational an<l trashy 
literature corrected. In many instances the pronounced neurasthenic 
condition demands a course, more or le:::s protracted, of the W eir-l\Iitcbell 
rest·treatment (l'ide Neural'thenia, p. 1177). The urine should be care
fully examined for lithemic anrl other pathologic feature:::, and by an ap
propriate course of treatment it should be rend('red as bland and unirri
tating as possible. Large draughts of diluent drinks may be of benefit, 
and if these be combined with the prolonged administration of nerve
sedatives and antispasmodics, a marked amelioration of the patient's con
dition may be secured. In cases associated with spasmodic muscular con· 
traction it may become necessary to employ an occasiona.l suppository of 
opium and belladonna, or an enema of chloral hydrate. Change of air 
and scene, regulation of the diet, the institution of a proper course of 
gymnastics, mental and physical, and the observance of a happy and 
cheerful atmosphere will generally do much to improve the patient's con· 

61 
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dition. The administration of tonics (strycbnin, iron) ::md the prevention 
-0f constipation are very essential. Especially must it be remembered 
that in all these cases of simple vesical irritability physical exploration 
of the bla<lder is absolutely contrain<licate<l. The patient's mind must be 
directed away from the bladder in order to secure good results. 

NEUROSES OF MICTURITION. 

1. Incontinence of Urine (Enuresis) .-An inability to retain the 
urine. 'fhis may arise from a number of causes. Frequently it is the 
result of some lesion of the spinal cord involving the sphinctcric ccn~ 
tcr of the bladder; this is known as paralytic incontinence, and is to 
be recognized by a constant dribbling, alternating with spurts of urine 
when voluntary or invohmtary muscular action is brought into play, 
as in the act of coughing, sneezing, or bending forward of the bo1ly. 
It ma.y be the result of a general bodily weakness or after prostrating 
diseases (typhoid, late stages of pulmonary tuberculosis). Again, it 
may result from some local condition in the bladder or urethra. Here 
may be mentioned paralysis of the urethra from over-di latation or from 
tra.umatism 1 or that due to pressure of the fetal head in a prolonged labor; 
imperfect vesiea.I innervation; over-distention of the bladder, producing 
a paresis of its walls; or from some temporary obstruction at the urethra 
or base of the bladder, such as a tumor or a sharply retroflexed uterus. 
It may be a result of oYer-distention of the bladder, with partial paral
ysis of the sphincter, the bladder remaining overfi lled, while there is a 
constant esco~pc of a. few drops of urine (incontinence of retention). It 
may follow some local causes of irritation, as the presence of vesical cal
culi, pressure from a.n anteilexed uterus upon the fundus of the bladder, 
cystitis, and parasites. The condition known as spasmodi'c incontinence 
is that due to an ovcr-a.ction of the compressor muscle of the bladder, as 
a consequence of which there is a diminution of the vesicaJ capacity, the 
urine being forc ibly an<l involuntarily ejt!ctecl at irregular intervals. 
Finally, nocturnal enw·esis is that variety which is so common in young, 
delicate, and often neurotic children: this is usually noticed in the early 
hours of sleep, and is often the result of some local irritation acting upon 
a hyperseusiti ve organism, such as the presence of ascarides, an elongated 
prepuce, contraction of the urethral meatus, or masturbation. Nocturnal 
jncontinence may be a. manifestation of nocturnal epilepsy or of incipient 
cerebral or spinal disease (Fitz). The constant escape of urine in the 
pa.retie cases is apt to result in extensive excoriation of the parts. 

The lrealnwnt varies according to the cause. 'l'hc enuresis of chil
dren, if left alone, will eventua.lly cure itself as the age and strength of 
the patient increases, though obvious exciting causes, if present, should 
be removeU if not impracticable. Good hygiene, systematic evacuation 
of the bladder, plenty of out-of-door exercise, a change to the seashore or 
mountains, an abundance of ~u i table and st rengthening food with a mini
mum of water, and the administration of tonics (i ron, cod-liver oil, and 
strychnin), will generally effect a cure. Excellent results often follow the 
administration of minute doses of atropin or tincture of belladonna. A 
favorite formula of my own in cases possessing a. hypersensitive nervous 
organization has long been as follows: 
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~- Tr. belladonnre, ;;ss-j ( 2.0-1.0); 
Sodii brom., 3ij ( 8.0); 

Ext. ergotre fi., 3ij 8. 0) ; 
Glycerini, 3j 4.0); 

Ac. hydrobrom. di!., 3ijss t 10.0); 

Elix. simplicis, q. s. ad 3iv 128.0). 
M. et Sig. 3j (·!.O) three or four times a day for a child of 

five years. 

In 'rery delicate or feeble children suffering from enuresis I substitute 
a. motor tonic and stimula.nt (tr . nucis vom.) for the bromids or nerve
sedatives. 

Spasmodic a.ction of the vcsical compressor. may be relieved by the 
cautious use of the motor depressants, while its converse, paresis, de
mands the exhibition of full doses of strychnin or tincture of nux vomica.. 
The judicious and careful use of the catheter, followed by the adminis
tration of strychnin, will promptly effect a. cure in the incontinence of 
retention. Any local cause of vesical irritation must be removed. Gal
vanism in the paretic cases, applied both to the bladder and to the 
urethra, may be of service, and in the female Siinger suggests massage 
of the urethra. Should excoriation occur, bland ointments, as of zinc 
ox:id and lanolin, should be used. 

2. Retention.-Ncrvous retention of the urine is occasionally encountered 
in hysteric and highly neurotic individuals. Its most com~on manifesta
tion is an inability to urinate in the presence of others. It is also occa
sionally noted after childbirth, when it may be due to nervous reaction, 
to edema and tortuosity of the urethra, or to a temporary inability of the 
bladder-walls to contract upon their contents, thereby permitting a 
longer retention of the vcsical contents, and even favoring over-disten
tion of the organ . If the urine be allowed to remain for too long a. 
period in the bladder, fcrmcntative changes follow and a scconcbry cys
titis will result. Under these circumstances an exfolia.tion of a. portion or 
even of the entire bladder-epithelium may be noted. 

The treatmenl consists in the administration of strychnin and other 
nerve-tonics1 in building up the general constitution, a.ncl in affording a. 
change of air and recreation. In that variety following childbirth the 
patient should be urged to make voluntary efforts a.t micturition, ::incl 
these may be seconded by the firm application of an abdominal binder 
and compress. The sound of running water, as when pouring water from 
a. pitcher into the basin, often causes a. contraction of the bladder and 
excites the flow of urine. It may become necessary, the foregoing meth
ods failing, to resort to catheterization, the usual antiseptic precautions 
being observed. 



PART VIII. 

DISEASES OF THE NERVOUS SYSTEM. 

WllILE the following is only an outline of the anatomy and physi
ology of the nervous system, a certain amount of knowledge of the sub
ject is essential to a thorough appreciation of the lesions thereof. 

Embryologically, the earliest trace of the nervous system appears as 
the so-called medullary furrow on the dorsal surface of the embryo. 
This rapidly deepens into a groove, and is soon com·crted into the me
dullary canal by the closing over and union of the dorsal edges. At 
first its ectoJ.ermal lining is composed of cells of' similar character. 
Soon, however, a differentiation takes place, forming a layer of radially 
disposed columnar cells lying next to the medullary canal, while more ex
ternally, small rounc.1-cel1s are to be seen situated between the columnar 

A11ltriorroots 

Fw. 61.-Transverse section through the spinal cord ofa \'Crtcbrate embryo; x 550 (after W His.). 

cells (see Fig. 61). The former are called spongioblasts, and gi vc rise to 
the neuroglia or "spider" cells; the latter, the neuroblasts or .germ-cells, 
as they have been termed, give rise to the nen•e-cells and fibers. 

The spinal ganglia arise from an accumulation of ectodermic cells 
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(the neural crests) lying on either side of the posterior pa.rt of the mcdul

la~\~~~·~~!e~,!:fth 6:f' the ccrebro-spinal axis the spider cells become 
more or less irregularly scattered through both white and gray matter, 
sening. in pa.rt at least, as sustentacular tissue. It is quite possible 
also that they may functionate in some other manner. From their ccto
dermal origin and close relationship with the ncurogenctic tract, also from 
their peculiarly branched form, they cannot be regarded as mere con
nective tissue. The rest of the supporting framework of the nervous 
system is composed of connective-tissue trabeculro derived from the pia.. 
In the gray matter the ground reticulum consists of collaterals, terminal 
axons, and nerve-fibers. 

:\Jany of the nerve-fibers become invested with a. mcdu11a.ry sheath or 
the white substance of Schwann, a derivative of the mcsoblast; the time 
at which this occurs varies in different fibers, but is constant for each 

group. 'l,his fact was taken advantage of by Flechsig, who perceived 
that he could thereby study the course of the fibers. It has been ob
sencd that the white matter appears first in those tracts that are imme
diate prolong;ations of peripheral nerves. aml Inter in those connected 
with the brain-centers. 

'l'hus has been described the development of both the cells and fibers, 
the predominance of one or other of which in a. certain area. constitutes 
the gray or white matter respectively. Nervous tissue is, therefore, seen to 
consist of nerve-cells and fibers with a supporting framework of ncuroglia 
and connecti ve-tissuc trabeculre. 

'l'he nerve-cell consists of a cell-body, protoplasmic processes (den
drites) with their lateral buds or spines, and the a:i:is-cylinder or axon 
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with its collaterals. To this composite body Waldeyer has given the name 
neu,ron. The cell-body consists of a more or less granular protoplasmic 

~~~s o~~vi~:~ ~o~~c~~~U::n~y: s~~~11~~usPro~~~~s~y~~~~~8~h:~hp~~~~nt~~ 
arisen the custom of describing these cells as unipolar, bipolar, or 
multipolar (vide Fig. 63). 

The protopbsmic processes probably form the path of afferent nerve-
impulses, while the axon is the efferent path; hence the terms proposed 
by Cajal-viz. centripetal or cdlulipetal for the former, and centrifugal 
or celhtlifit,qal for the latter. 

The axis-cylinder processe.~ are delicate filaments that form the nerve-
6bers and terminate either in arborizations or special structures, and 
give off collateral branches at regular intervals in their course that end in 

Fm.i;~0~sectlon of spinal cord (after Dana), showing complete subdivision of white columns 

Anterior { Dt~nc~~rect pyrnmidnl { LFC. lateral fundnmentnl column. 

columns. Ai~~n~!11t~~ll~m~~nda- ~1~i;!a. g*]~~~~~~~~~~t!![tt.rnct. 
ALT,antero-lntcralnsccndingtro.ct 

arborizations. The ganglion-cells tend to collect in certain centers of 
the cerebro-spinal axis, as in the horns of the cord, Clarke's column, and 
the basal ganglia. and cortex of the brain . They vary in size, and ha,·e 
a direct relation with the length of their axis-cylinder processes; hence 
we find the largest in the anterior horns of the cord and tbe paracentral 
lobule. r.L1he neurons are never found iu actual contact in any part of 
their distribution, but are merely contiguous. . 

When the axis-cylinders and the collaterals terminate in relation to 
other ganglion-cells they expand to form a latticework arrangement or 
arborization about the dendrites of another neuron. A nervous impulse 
originates in a cell-body, passes out through the neuraxon, a.nd is then 
distributed to another neuron or series of neurons by means of the tufts 
of the collaterals or the terminal arborization of the axon in relation 
with the dendrites. 
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In 18.52, Waller discovered that section of a nerve is followed by 
degeneration in the direction in which impulses arc conveyed; hence the 
term 11 

\\' allcrian degeneration." 
'l1hc columns or tracts that have been mapped out in the cord may be 

seen in the accompauyin.g diagram (Fig. 64). In the antero-lateral por
tion are found the anterior or uncrossed pyramidal column, the tintero
lateral column of Gowers, the cerebellar column, and the crossed pyram
i!lal column . In the posterior region are the columns of Goll and Bur
dach. The rest of the white matter forms the so-cn.llecl groun\l-bundlcs. 

In the area comprising the anterior and lateral columns botli ascend
ing a.nd descending fibers a,re found. 

'l'he columns tha.t transmit ascending impulse.r.; arc-1. The direct 
lateral cerebellar column. 2. The antero-lat{lral ascending column of 
Gowers. 3. The antcro-lateral ground-bundle or fundamental column. 
-!. The columns of Goll an<l Burdach. lJeseending impulses arc trans
mitted chielly by the uirect an<l crossed pyramid"! tracts and the antero
lateral descending tract. The direct lateral cerebellar tract of Flechsig 
takes origin in the cells of the column of Clarke, and first appears in the 
lower dorsal region, and passes through the restifonn body to the cere
bellum. Gowers' tract, or the antero-lateral ascending column, is first 
seen in the lumbar cord, and arises from some of the ceJls of the pos
terior horn. It then crosses to the other side of the cord through 
the posterior commissure an<l terminates in the region of the lateral 
nucleus. 

'.l1he antero-lateral ground-bundle, or fundamental column, is made up 
of commissural fibers that connect different levels of the cord; also of 
fibers that pass through the anterior commissure from the gray matter of 
the opposite half of the cord; and of obliquely-coursing fibers derived 
from the anterior root. 

The direct and crossed pyramidal columns constitute the great motor 
path by which fibers descend from the cortex an<l end in the motor nuclei 
of the cranial and spinal nerves- in the latter case in the multi polar gan
glion-cells of the anterior horns. Their origin is in the motor region of 
the cerebral cortex-i. e. the ascending frontal and parietal regions, the 
paracentra.l lobule, and the posterior part of the inferior frontal convolu
tion; they then approach one another, as do fibers from all parts of 
the cerebrt~l cortex (known collectively as the corona radiata), to enter 
the internal capsule. This may be described as a wedge, bounded in 
front an<l to the inner side by the caudate nucleus and the optic thalamus, 
and on the outer side by the lenticular nucleus. 

All of the fibers of the corona radiata do not pass through the internal 
capsule, some being lost in the gray matter of the basal ganglia, while 
others take origin in the ganglia. 'rhe angle of the internal capsule is 
known as the genu or knee, tlie part anterior to it as the anterior limb, 
and the posterior portion as the posterior iimb. Through the anterior 
limb pass the fibers from the frontal region: in the region of the genu 
are the fibers for the muscles of the face and tongue; and in the pos
terior limb, the motor fibers to the extremities, also tbc sensory or tcg
mcntal fibers, and a.t its posterior encl the fibers of the optic r:ldiation. 

The crusta. consists of fibers that pass through the pons and enter the 
medull a., constituting it8 pymmiclal tracts. 
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The tcgmcntal fibrrs are continuous through the longitudinal fibers of 
the }lons with those derived from theformatio reticu,laris of the rnc<lul1a. 
This is formed by fibers from the superior cerebellar peduncles, the olirnry 
body, and the posterior and lateral columns of the cor<l, which are rein
forced in their upward course by fibers derived from the quadrigeminal 
and genicula.te bodies. 

'!'racing the pyramidal fibers through the medulla, they will be found 
to divide into two unequal portions at its lower part. The larger dccussates 
at this point (the region of the first and second cervical nen·cs), constitut
ing the dccussation of the pyramids; it then crosses to the posterior part 
of the lateral column of the opposite side, in which it runs as the crossed 
pyrami<lul tract. 

In their course these fibers give off collaterals at right angles to them
selves. These pass into the gray matter, and terminate in arborizations 
about the root-cells of the anterior horn of the same side. 'l1he main axes 
end in the same manner. As these main fibers with their collaterals pass 
into the gray matter at various levels of the cord, the tract becomes more 
and more attenuated, :ind terminates finally in the lumbar enlargement of 
the cord in the ncighborhoorl of the third or fourth sac1:al nerve. The 
smaller division of the mcdullary pyramids passes directly mto the anterior 
region of the cord without dccussating, and is known as the direct pyramidal 
tract, or the column of Tiirck. In its course it gives off collaterals at right 
angles. Tbese pass through the anterior commissurc at different levels of 
the cord, and end in relation with cells of the anterior horn of the oppo
site ~ide. The main fibers terminate precisely in the same manner. 

~J1bus it will be obsenecl that the fibers of the column of 1'iirck de
cuss:.1tc in the anterior eommissure of the cord; like the tract previously 
described, it becomes gradually smaller from above downward, nn<l ends 
in the lower pa.rt of the dorsal cord. The axis-cylinders of the multi
polar ganglion-cells of the anterior horns pass out through the nntcrior 
roots of the same side and terminate in end-plates of muscles. Dl'jerine, 
Oppenheim, i\ lonakow, and other neurologists believe that each motor 
cortex sends fibers. to both sides of the body, and that the decussation 
of the pyramids is not a complete one, a small number of the fibers 
running in the lateral pyramidal tract on tbe same side as the lesion. 
Thi~ is borne out clinically by the slight paresis and the plus knee-jerk 
on -the same side1 neither of which, howe,·er, approaches in degree the 
pab_v and increased knee-jerk on the side opposite to the lesion. 

Pathologic confirmation of this view has been obtained by several 
observers, who have found de~eneration in both latero-pyramidal col
umns in cases of a unilateral lesion in the motor cortex. 

:\lot.or-fibers from the nuclei of cranial nerves after clecussating 
join with motor-fibers of the internal capsule. The exact course of 
thes·e fibers, howcvC'r, has not been demonstrated anatomically. Rince 
many of tlie muscles supplied h~· the cranio1I nPrvcs functionatc bilater
ally-I' . .<!· the eye-muscles and the muscles of mn~tication.-thc suppo
sition is that in ad<lition to fibers from its own nucleus each motor cranial 
nerve receives fibers from the corresponding nuclem; of the opposite side. 
It was Broadbent "ho first pointed out that parts that function ate bilat
erally a.re supplied from both sides of the brain. 

The ganglion cells of the anterior cornua, about which the fibers of 







DlSEASES OF TIIE SERl"OUS Sl"81'EN. 1017 

the pyramidal column~ terminate, have been more carefully studied than 
those of any other part of the body. Throughout the protoplasm there 
are ~cattcrc1l a numbC'r of small irregula.r bodies, arranged more or less 
concentrically, and bending, in the form of spindles1 into the protoplasmic 
processes, th~t stain intcn~el_v with the. basic aniline dyes. '11hcse always 
show t~e earlie3t changes 11~ degcneratn·e proceF-ses in the cell, becoming 
paler, irregula.r, or more diffuse. 
and it bas been supposed that 
thc.Y represent, to a certain ex
tent, the nutritive clements. 

The course of the fibers of the 
posterior column is as follows: 

The ganglion-cells on the 
posterior roots give rise to two 
fibers, fused for a short distance 
from the cell, but soon bifurca
ting. The longer of the two, the 
centrifugal fiber, exte111ls to the 
surface and terminates in pointed 
or bulbous endings in the epi-
dermis, or in special sensory 
nene-endings in tactile cells, 
tactile corpuscles, or en<l-bulbs. 
The centripetal fibers or axons 
penetrate the cord, and divide in 
the white matter into ascending 
and descending fibers. The for-
mer may Le either Jong or sltort. 
The short fibers are vertical at 
first, but finally bend into the ' l 
gray matter, and end in relation ·H 
wiih certain cells of the anterior !Fe 
cornua, forming perhaps a part 
of the reflex arc. Their collat-

¥~!s I~~~ ~nbe~s s~~~:~~l n~i'~;11~1:~ F1~~::orR1i!~~T~r~~~vj!~( ~~8r~~~~~8rr ~~if:r.x· 
cord to the medulla, ending in the usual manner in the gray nuclei 
of the columns of Goll and Bunlach; the:-;e are known as the nucleus 
lJracilis and nueleus cunentus, respectively. They :tl:-10 giYe off col
laterals in their course. The descending fibers. on the other hand, 
are all short, and probably constitute the so-called co11111w tract of 
Schultze. 

Rince fibers continue to enter the cord at different leYels, tbosc that 
have entered below arC' pushc1l more and more toward the 1ne1lian line. 
It will thus be Reen that the column of Goll is made up almost entirely 
of long fibers, and that the column of Burdach a.1.-:o contains long fibers, 
although it is probable that the short ones preclominnt('. The long 
fibers arc concerned in muscular coOrdinatioh and equilibrium. It is 
likcl.v tba.t the fibcrf' of pain and temperature sense. although entering 
by tLc posterior roots, do not paRs up through the posterior columns, but 
rather through the gray substance of the spinal cord. 
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The lateral group of fibers of the posterior roots is smaller than that 
just described. 'l1he most external of them, constituting the Spitzka
Lissauer column, are situated near the substance of Holando. 'J'hey 
spring from the posterior roots, run a short distance up the cord, and 
then enter the posterior horn. The others terminate in relation with 
the cells of the column of Clarke. All these fibers give off collaterals; 
they are concerned in visceral and cutaneous sensibi lity. 

It will be remembered that the motor tracts have two decussation
areas-one in the lower part of the medulla, the other through the 
anterior commissure at various levels of the cord. 'l1he sensory .fibers 
also cross at an upper and a lower level, the former (about to be de
scribed) being through the lemniscus, and the latter, as previously 
narrated, through the posterior commissure. 'l1hc axons of the cells of 
the nucleus gracilis and nucleus cuneatus pass into t~e lemniscus, decus
sate with similar fibers from the opposite side, are jomed by the sensory 
cranial nerves of the opposite side, give off collaterals in their cour e, 
and terminate finally in cells of the basal ganglia or in the cells of the 
cortex of the parietal, temporal, and occipital regions (vide Figs. 65, 66). 

In the erus they occupy the lower part already described as the teg
mentum, and in the internal capsule they are situated in the posterior 
limb, behind the motor fibers for the extremities, and belweeu it and 
the fibers of the optic radiation. 

Since the post-natal growth of the vertebrre is more rapid than that 
of the cord, it follows that the spinal nerves assume a more and more 
oblique position, until finally the spinal segments, each of which con
sists of an anterior and posterior nerve-bundle with a transverse plane 
of white substance, lie considerably above the vertebrre after which they 
are named (see Fig. 67). The following table (Starr, modified by Mills 
and Dana. from the experimental and clinical studies of 1rhorburn and 
others) shows the localization of function (not organs) in the different 
segments of the cord: 

Localiz.ation of the Functions of the Segments of the Spinal Cord. 
8.EGMENT. 

First cervical 

Second and third 
cervical 

MUSCLES. 

Rcctuslatcmlcs. 

~~~lg\~s c:N~1 \~ticus. 
~tcrno-hyoid_ 

i~~~~!i~~::::~k. 
Omo-hyoid. 
Diaphragm. 

~~r~d~gm. 

~~~~~0-brachialis. 
ft1h~1~~i~l~ongus. 
~~{fa. and iufra-spi-

~mfS~~f:~~\i~~S. -"'''"'· .i:·,::·"--;"''"-

supinntor Iong!1~. 

!£~~~~e·~·, •houl 

Pectoralis (clavlcular 
partl. 

Scrratusmngnus 

Backofheadtol"ertex 

Nlt~~~~i?Ji~i:~~~~ 
Shf~~~~er, anterior sur-

o~.\~~1\:~:n- cf~~~~c~!: 
external mu~culo-cu
tnucous,curnucous.) 

D~~1:n.of shoulder and 

Outer side of ann and 

. f.lf:~~t~¥i~f ·~: 



SU.thcerdcal. 

Seventh cervical. 

Eighth cervical. 

Second to twelfth 
dorsal. 

Fourth lumbar. 

DISEASES OF THE ,YERVOUS SJ'S7'E)f. 1019 

ir~~~ ''gfg ~.~j~> · and 

In~~i~1~'{;; hand-muscles. 

Extensorsofthumb. 
Intrinsic hand-muscles. 
T~~::i:~d hypothcnar 

ll.lusclcsofbackandab
domen. 

Erectoresspinll!. 

Sutorlns:adductorsof 

I~~!~~ ~r~,~ce. 
Abductors of thigh. 

Outward rotators. 
Flcxors of knee. 

t~~~~: :;:~. 

REFLEX ANO CENTER:.: 

Trice,n, (fifth to sixth 

E~i~~~~0lr
0

~t?e~~!~ 
Poi~l:i~~fl~~::~:~;~~ 

Epigru;lric(fourthtoscv-

!~~~~::i~:~tlf~l~r 
the epiga~!rium. 

01~~~a~i~~ and front of 

Bad~;tri~1tl~i~d, radial 
(Chiefly exterunl cu· 

tnncous,lntcrnnlcu
tuncous,radiul.) 
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To the foregoing table, which illustrates spinal localization. ~houl<l 
be added another, showing what functions reside in the pons and medulla. 
as follows: 

N!:CLEI 

UL Levator palpebr::e superioris. Rectus internus (in convergence). 
Bcctu~ superior. Jlectus inferior. 
Obliquus inferior. l 
Sphincter iris. Ciliary muscles. 

IV. ObliquusEmpcrior. 
(Upper facial group.) 

\'. { 1t~:~1:i:~t l~~~~:~ej~~;.t of levntor palpcbrro.) 

{

Rcctuscxternus. Rectus 
YI. inter. of opposite side 

in lateral movements. 
VII.-Facialmusclcs. 
J X. { l\Iusdes of pharynx. 
X. )lusclesof esophagus. 

XI. :Muscles of larynx. 

Cerebrum.-The cortex of the cerebrum is composed of the follow
ing layers; considerable variation, however, exists in the structure of 
the cortex in different parts of the brain : (ll N curogliar layer. 

(2 Molecular layer, composed of-
a. I [orizontal fibers of Kolliker and Exner; 
b. l'ol.ygonal cells; 
c. Fusiform cells; 
d. 'J1riangular cells. 

1

3) Small pyramidal cell-layer. 
4) Large pyramidal cell-layer, or layer of psychic cells of Cajal. 
5) Polymorphous layer. 
6) l<'usiform cell-layer. 

The white matter of the cerebral hemispheres is made up of medul
late<l nerve-fibers that arrange themsehes in the following groups: 

(!) Projection-fibers. 
(2) Association-fibers. 

(a) Connecting various parts of the same hemisphere: 
Short or arcuate fibers; 
Long association-fibers. 

(b) Connecting opposite hemispheres : 
Commissural fibers . 

(3) Terminal fibers. 
The projection-fibers have been divided in to the cortico-afferent and 

the eortico-elTerent, the former being chiefly semwry and the latter 
chiefly motor. 'l'h e pyramidal fibers have already been described, an<l 
these constitute the main part of the cortico-affereut group. '!'hey take 
origin in the psychic cell s of Cajal, and possibly from the small pyra
midal and polymorphic cells also: they then pass as part of the corona 
ra<liata through the intcmal capsule, the foot of the crus ccrebri, the 
pyramids of the medulhi, and the anterior and lateral columns of the 
cord. Jn their cour;.;e collaterals are given off, some of which pass 
through the corpus callosum to be distributed in the cortex of the oppo-
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15ite hemisphere. Others traverse the anterior commissurc. Both these 
sets of collaterals arc really commissural fibers. Some of the collat
erals terminate in relation with cells of the ba~al ganglia. 

'!'he course of these efferent fibers has been ascertained almo!-it ~olcly 
through researches along pathologic lines. It is manifestly more diffi
cult to trace the afferent fibers, as their presiding cells arc more dist<rnt. 
The ascending fibers of the antero-la.teral columns of the cord termi
nate in the grny masses known as the nucleus magno-cdlulan's dijfltsus 
of Kollikcr. 

r_t'he association-fibers connecting parts of the same hcmi:;.pbcrc arc 
both short and I.ong, the short or arcu:tte fibers connecting adjacent 
convolutions, while the long ones bring into relation more distant parts 
of the cortex. 

The long fibers course in definite groups to \\ hicb special names have 
been given, such as the uncinate fasciculus, superior and inferior longi
tudinal fasciculi, perpendicular fasciculus, cingulum fornix, fimbria, and 
bundle of Vicq d'Azyr. 

The association-fibers connecting the cerebral liemispheres arc known 
as commissural fibers. rrhey are the fibers of the corpus callosum and 
of the anterior commissure. Their exact origin and termination ha,·e 
never been ascertained, but it is believed that they unitc symmetric 
cortical areas and consist of both axons and collaterals. It is supposed 
that they spring chiefly from the small pyramidal cells of the cortex, and 
that after crossing the commissural bridge the,Y divide and spread out in 
a fan-shaped arrangement O\'er wide areas. The anterior commissurc 
connects the opposite temporal and occipital regions and olfactory 
lobes; other parts of the cortex are related through the corpus cal
losum . 

The terminal fibers are cortico-afferent fibers. 'J1hese various fibers 
arc the pathways for the conduction of nervous impulses to those regions 
of' the cortex that preside oYer sensory, special sense, psychic, and 
motor functions. 

Mills says: "Too much stress is laid upon motor and ~ensory cells. 
The great function of all cells is trophic. Cells in sen:sory nen•es clo 
110t feel, nor do they originate, sensation ; neither do motor cells spon
taneously generate motion. '.L1hey are simply bathes placed in thc great 
sen~ori-motor mantle to administer to the nutritiYe functions of the 
fibers which com·ey sensor_y and motor irnprcssions." These motor eor
ti1·al cente,-s are not sharply delimited, but oYcrlie one another (fide 
Fig. 68). 

An area exists in each center, stimulation of "hich produces more 
marked results than stimulation of any other part of the eamc center. 
From this point the response to stimulation becomes pro~ressively less 
as the periphery of the area is approached, until a spot is reached where 
two sets of' results arc manifest, due to tLc o,·erlapping of adjoining 
areas. Many obscners discredit the idea that distinct motor centers 
exist, and believe that muscle and tactile sense-areas coincide in part 
or wholly with the motor region. 'Phis is probably true, and has the 
entlorsementof such men as IIitzig, Fritsch, and 1Iors1ey, \I ho claim that 
tactile a.ncl muscular sense are represented to a slight degree in the 
motor region. Owing to extensive sensory compensation, howe,·er, very 
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little disturbance of a sensory nature is manifest in lesions involving the 
motor cortex. Some dulness in the paralyzed extremities is prei:;ent. 
Perhaps the best confirmation of this view is had in those cases of epi
leptiform convulsions that are preceded by a. sensory aura. Others be
lieve the motor zone to be distinct, but do not regard it as being spon
taneously motor. Ferrier believes that the motor zone, though anatom
ically separate, is both functionally and organically connected with the 

M ~--)· .. __ 0 R 

FlG. 68.-Dingrnm of the corlical cc1~\~~i\gc~~b~~~s{~il~~f.rcscntntion on the lateral aspect of the 

sensory . He further bcliev~s that association-fibers carry impulses from 
the sensory to the motor regions 

Some obsen•ers have experimentally severed these connective fibers, 
with resulting paralysis, though electric stimulation of the motor cor
tex showed both it and the projection-tracts to be intact. 

Sensory Oortical Ana.-Owing to the extensive compensation of sen
sory fibers, by means of which each side of the brain sends fibers to both 
sides of the body, it is impossible to map out the center with precision. 

It is generally believed, for reasons already stated, that the central 
convolutions (motor area) contain muscular and tactile sensory functions. 
These are also spread out over the parietal lobe, an<l it is possible, in
deed probri ble, thn.t the sensory zone extends to the mesial surface of 
the hemisphere, as docs the motor area. ~l1bat this is the chief sensory 
center, as claimed by some obsenrcrs, is, however, very questionable. 

From the cuneus, fib_crs pass to the pulvinar, forming an optic radia
tion of the Gratiolet. From tbe puh·inar they apparently pass to the 
external geniculate bodies, and thence to the anterior corpus quadrigemi
num. The optic tracts arise by two roots that curve round the crusta 
on either side and unite immediately in front of the tuber cinereum. 
Fibers from the two tracts pass to the homologous sides of both retinoo; 
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therefore the lesions posterior to the chiasm give rise to blindness of 
half of the retina on the same side. 

T"isual C'enters.-1-1be exact center for ordinary vision is in the cor
tex of the occipital lobe of the inner surface in the region of the calea
rine fissure. A higher center exists, probably located in the angular 
gyrus, and a lesion of which produces mind-blindness: this is a condi
tion in which vision is not lost, but the seen objects are not recognized 
by the individual. Ferrier says that a lesion in this region sometimes 
gives rise to crossed amblyopia. The eye opposite to the lesions is chiefly 
affected, though vision is also restricted in the eye on the same side of 
the lesion (visual tract). 

Olfactory Center.-'!bis is located in the anterior part of the uncinate 
convolution, on the inner surface of the temporal lobe. It is possible, 
too, that fibers pass from this region through the anterior commissurc to 
the cortex of the opposite hemisphere. 

Auditory Oenter.-A lesion in the posterior part of the first temporu.l 
convolution produces a deafness in the opposite ear that is transient in cha
racter, owing to compensation. Bilateral lesions produce complete deaf
ness. )!ind-deafness, or an inability to understand spoken words, has 
rc:sulted from a lesion in the first temporal conrnlution of the left side. 

Speeclt Oenter.-The articulate speech center is located in the poste
rior part of the left third or inferior frontal convolution, and in the ad
jacent part of the a!'cending frontal in right-handed people (but on the 
right si<le in left-handed pen;ons). 

It is not known exactly what part the island of Ueil plays in articu
late speech. Word-blindness results from a lesion in the angular gyrus. 
\\' ord-deafness results from a. lcsiou in the posterior part of the first left 
temporal convolution. 

Taste Oenter.- The area. of cortical representation is unknown. By 
some it is located in the gyrns hippocampus. 

Psychic Oenlers.-It is possible that the frontal lobes, anterior to 
the prccentral fissur~, contain the psychic centers. Such extensive 
compensation probably exists that no ordinary lesion produces mental 
aberration, but these centers arc probably represented by the whole cortex. 

The Cerebellum.-Tbe cerebellum, like the cerebrum, consists of 

~~~;:1~~al ,1,~ei·a~[e1?~~Y t~~~st::~l~s;~t~~:~~vl~::Y i~t~~~i~e~f ~1: ~~·r;~~i~: 
made up of two layers: (1) The outer or molecular layer, and (2) 'l'he 
inner or granular layer. 

At the junction of these is found a layer of large cells, the cells of 
Purkinje, and from the upper part of the latter spring two or more mul
tibranching protoplasmic processes. The medulla co1~taim both coi:ti~o
afferent and cortico-etTerent fibers. Part of the afferent paths d1Y1dc 
after entering the mc<lulla, and the branches end in relation with the 
tufts of Purkinje's cells. Cajal has called these the seandent or climb
ing fibers. The afferent fibers to the granule-cells of the inner layer 
have irregular protoplasmic thickenings upon them, and suggested to 
Cajal the name of" mossy fibers." He looked upon them as the termina
tions of the cerebellar tracts of the cord. r11he efferent fibers run to the 
cerebrum, pons, medulla, and bas::d ganglia.. 

'l'he function of the cerebellum is that of coOrdination. Fibers pass 
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from its cortex to tha.t of the cerebrum, an<l. vict' l'Nsit The impre~:-;ions 
derive<l from the cerebrum are believed to be inhibiton-. 

Peripheral impressions reach the cerebellum through the direct cere
bellar tracts of the lateral columns of the cord, and also from fibers 1lc
rived from cells in the nuclei of the columns of Goll and Bur<lach. 

~Iotor impulses mn from the cerebellar cortex to the motor region 
of the cerebral cortex by way either of the superior or middle peduncle, 
also by way of the inferior peduncle (restiforw body) to the multipolar 
ganglion-cells of the anterior horns. 

GENERAL AND TOPICAL DIAGNOSIS. 

Nervous diseases are usually spoken of eiLher as being functional 
or orgcrnie; but, as our methods of research become more refined and 
our technic more perfect, the breach between these two groups is being 
gradually but perceptibly lessened. 

Granting this. they all really become organic diseases, though some 
in which neither macroscopic nor microscopic change bas ever been 
discovered are called functional for the sake of convenience. 

Organic nervous diseases may be produced by two types of lesions: 
1. Irritative, causing an increase of function. continuous or inter

mittent. 2. IJestnwlil'e, resulting in paralysis of motion or sensation, 
or both. 

Irritative lesions are prone to become destructive in course of time. 
rrhey may be operative in the upper segment, which includes the brain 
and fibers leading to or from it as far as the ganglion-cell" of the cord; 
or in the lower segment, including the multipolar ganglion-cells of the 
anterior bom, together with the peripheral motor and sensory nerves. 

When a complete pathway is involved a systemic di~ease is said to he 
produced. When two or more paths or neuron complexes arc simul
taneously involved combined systemic disease rc~ults. 

Brnin-lesions may be (a) focal or (b) diffuse. Cord-lesions are either 
(a) transverse, (b) focal, or (c) insular (a series of foci). 

Cord-lesions result in ascending or def-lcending degeneration, the de
structive process tra,·elling, as a rule, in the direction in which impubes 
are normally transmitted. ln the fillet degeneration may extend up or 
down. 

The theory has been advanced that the vulnf'rabilitv of the tracts of 
the spinal a~is is in direct proportion to the de"ree o"r their functional 
activity; hence the reflex (sensory and pyramidafj tracts are more likely 
to degcnernte under nutritional disturbances or toxic proce~scs than 
other parts. 

It bas been supposed that the tardy myclination of the p,-ra
midal tracts predisposes to various nervous maladies, and particularl.v to 
those of a convulsive type. 'The following may be accepted as a general 
rule: the motor-nenous system is the last to develop, the first to lose, 
and the last to regain, its function; while the sensory nervous system is 
the first to develop, the last to lose, and the first to regain, its fun«tion. 
In making a diagnosis it is, therefore, of the utmost importance to try ~o 
determine the loca.lity and extent of the morbid process, ::rnrl to ascertarn 
whether the lesion is a focal or systemic one. The symptomatology of 
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systemic diseases is pretty constant, and, except in their \'cry incipiency, 
they are usually not difficult of diagnosis. The symptoms of focal dis
eases, on the other hand, vary. of necessity, accor<lrng to the location 
of the focus. '!'hey are often difficult and at times impossible to diag
nose. Especial1y is this true of lesions occurring in the frontal lobes 
of the cerebrum, in the basal ganglia, and in the cerebellum. 

Since the study of the ruotor centers and tracts has been pursued 
with so much more success than that of the sensory system, positive or 
negath·e motor phenomena occurring in the cour~c of nenous diseases 
furnish us with much more valuable information than do sensory mani
festations . 

Further, motor symptoms arc objective, and·consequcutly appeal to 
us in a much greater degree than the sensory symptoms, wh ich are 
purely subjecti\•e, and the elicitation of which depends so much upon 
the mental capability of the patient. 

Irritati\'e motor-lesions produce, according to the degree of irritation, 
either fibrillary muscular twitchings or mild or severe convul:sions, tonic 
or clonic in chitracter. 

Destructive motor-1esions, according to their extent, produce mere 
muscular weakness, paresis, or actual paralysis of a single musc1c, 
groups of muscles, or of the entire musculature of one or more limbs. 

Irritative sensory Jesions give rise to neuralgia, hypercsthesia, or 
hyperalgcsia. 

De~tructivc sensory Jesions cause a more or less complete absence of 
sensation, as analgesia, anesthesia, or loss of temperature-sense. 

Cppcr-segment or Upper-SJJStem IJiseases.-A lesion occurring in the 
motor pathway anywhere between the cortex and the multipolar celJs 
of the anterior horns (but not including the latter) gives rise to the 

ff~/~1~~l~~n~f~6~~~:;-~~ 1~{!c~~cle ~?:~e 0:o~;~o~l~~~s~~:~o ;~h~o;~~~~' ~~~~~~: 
if carefully sought for. some paresis will be found·on the same side as 
the lesion, due to the fact that each rnotor cortex supplies both sides of 
the body, though most of the fibers cross to the opposite side. 

'l1he paralysis is spastic in type, flaccidity never being present. 'l1he 
muscles resist passive mo\•ements, showing that their tone is increased. 
'fhi!:! is relative, and is due to the remova] of cerebral inhibition, which 
allows the lower centers free play. They also tend to undergo shorten
ing,and contractures result. Reflexes are increased chiefly on the si<lc 
opposite the lesion, but also on the same side, the increase being the 
result of tl1e remo\·al of cerebral influences. The bilateral character is 
due to the manner of crossing of the fibers. a unilateral cortical Jesion 
giving rise to bilateral degeneration in the cord. 

Owing to inactivity, the musc]es of the paralyzed members mi<.lct:go 
a more or less marked atrophy, though there arc no <lcgcnerat1ve 
changes, since the neuron bodies are intact. For the same reason the 
response to electric stimulation is not interfered with. 

An irritative lesion of this upper system, particularly when operative 
in or upon the cortical region, gives rise to tonic or clonic convu lsive 
movements. When the lesion is localized to a single center, foca] or so
called Ja.cksonian epilepsy results. The cortex is wonderfully tolerant, 
'\hen the lesion is of gradual onset and the parts ttc:commoda,te them-
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selves to the slowly increasing pressure. Ilowe,·er, a local irritative le
sion may a.t first cause widespread SJmptoms, clue, as :Nothnagel pointed 
out, to pressure, vascular disturbances, or irritati,·e inhibition. 

Lower-segment or Lowet-s.1;stem, Diseases.-This includes the periph
eral neuron system. Since there is no crossing of the fibers, the lesion 
and resulting paralysis are on the same side of the body. The paraly
s is, however, is of the flaccid, flail-like variety, hypotonus being present. 
The muscles offer no resistance whate,·er to passive movement, contrac
tures do not occur, and reflexes are lost. Extreme degrees of wasting 
occur in this type of paralysis, owing partly to disuse, but chiefly to the 
fact tha.t the neuron body , the nutritional or trophic center for the fiber, 
is injured. Pathologic changes therefore take place in the muscles 
themselves, and form a. true degenerative atrophy. The protopla-.m 
first becomes granular, and then fatty; it then breaks <lo'' n an!l is 
absorbed. lts place is taken by the connective tissue, which i~ both 
relatively and absolutely increased, so that in the course of time fibrous 
masses alone remain. Electric changes also occur. The muscles first 
cease to respond to the farndic current, and soon respond in an abnormal 
manner to the galvanic. Instead of short, sharp contractions, they react 
in a slow, w::wy manner, AUC being stronger than KOC. IrritatiYe 
lesions of this system cause fibrillary muscular contractions and periph· 
era! convulsions, of which lary11gismus stridulus is a type. 

I. DISEASES OF THE PERIPHERAL NERVES. 

ACUTE ASCENDING PARALYSIS. 
(Landry's Paralysis.) 

Definition.-.:\u acute paralysis, beginning in the legs and ascend
ing by way of the trunk and upper extremities, and ultimately invoh•ing 
the medullary centers. I t usually runs a short course, and, as a rule. 
terminates in death. 

Pathology.-Although in many cases neither gross nor microscopic 
lesions have hc<'n found, either in the cells, peripheral fibers, or muscles. 
it is believed to be either au acute myelitis or an acute polyneuritis. 
the weight of opinion seeming to favor the latter view. Ross arrived at 
the latter conclusion after an analysis of 93 cases. Nauwerck1 Barth1 
and Centanni hold the same belief, and the la.tter bas disco\·ered a 
bacillus in the lymph.spaces of peripheral nerves. Remlinger 1 has 
reported n. case occurring in a young man in whom paraplc~ia developed 
acutely, and eleven da.ys later death resulted from bulbar m\·olvement. 
Postmortem the cord was found congested in the region of the antcr_ior 
horns. Microscopic examination revealed the presence of inflammation 
and streptococci in the cervical cord. The organisms occupied the tiss~e 
between the multipohtr cells of the anterior horns._ These latter m 
many instances were severed from their processes. Pure cultures of 

1 Gazelle hebdomidaire de Medecine et de Cliirurgie, ~o. 2i, 18!16. 
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streptococci were obtained from the cord at various levels, but they 
were non-pathogenic for the rabbit. R . and F. Schultze and Sinkler 
b~we also reported cases in which the only postmortem lesion was mye
litis. yet, as stated, the majority of observers believe it to be a. neuritis. 
rl1hat it is primarily due to some toxemia, however, as originally claimed 
by \ f estphal, cannot be gainsaid. The proclromes, when present, are 
suggestiYc, and the enlargement of th~ spleen, which is a constant con
comitant, and more rarely the lympbat1c enlargement and a.Jbuminuria, 
are all confirmatory. That the poison should have a. selective tendency, 
since the n~n·ous ~nvoh'eme.nt 1s chiefly or solely motor, is not unique. 
We meet with toxw paralysis of the motor muscles of the eye, also with 
lead-palsy. 

Etiology.- No definite cause is known. It has followed cold and 
cxpos.urc1 traumatism, and the infectious fevers, including influenza. 
Remlmger's case, quoted above, followed malaria.. It occurs in males 
chiefly between twenty a.nd forty years. 

Symptom s.-In the most acute cases there are practically no pro
dromal symptoms other than malaise an<l possibly chilly sensations. 
Weakness, followed in a few hour:; or a. day or two by paralysis, de
velops in the lower extremities. One may be involved a few hours 
earlier than the other. It spreads toward, and soon involves, the trunk 
also, and in quick succession the arms. The third and usuall:v fatal 
stage is reached when bulbar symptoms develop. Yery rarel.Y the 
upper extremities ma_y be first attacked. Dea.th may occur in fort,r
cight hours. The paralysis is a flaccid one; the muscles can be passively 
mo\·e<l without offering an,\' resistance. Wasting sets in, but no electric 
changes. In less acute easel' a decided febri le stage precedes the onset 
of paralysis, chills. fever, malaise, and possibly formication or even sharp 
pain. In :my case the later symptoms are prc-0minently or solely motor. 
Sensory symptoms when present are Yery slight. Sensation may be 
delayed, and the reflexes a.re generally absent; accordingly. there is 
edema. or sweating. The bladder an<l rectum arc not implicated, nor 
do bed-sores develop. As stated, when the bulb is attacked death gen
erally follows, due to cardiac or respiratory failure or to interference 
with deglutition. There are no cerebral symptoms. 

Course.-Death may occur in from forty-eight hours to a. few weeks. 
A few cac;;c!' of recovery ha\·e been reporte<l, however, in some of which 
paralysis had been widespread, C\•en reaching the bulb, judging from the 
labored respiration. \\'hen improvement takes place, it docs so in the 
rcl·e1·:.;e order to the onset, so that the part last affected is the first to 
recover. It is much slower than the invasion. 

Diagno s is.-1'hc rapid onset of a paralysis that usua.11.v ascends, 
the rC'laxation of the muscles1 slight wasting, if any, and the absence of 
electric changes an<l of sensory symptoms, with or without fever, serve 

~y1:1~~:, ~~~rt:i~~~~~{~11~t~~~1 ~e~~~:~~i~~.h ~~~~;Ic·~li~~:1?ea1~~i[{"~~~f:~~~~ 
between Landry's paralysis and acute myel itis, see page 1072. 

Prognos is.-Always gmvc 1 particularly if bulbar symptoms occur, 
and especiolly if they appear early. 

'!1he trea tme nt is essentially the same as that for any acute disease 
of the cord or ncrves-i. e. rest, freedom from all excitement or worry, 
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moderate purgation and diaphoresis; ergot, belladonna, an<l iodi<ls in
ternally. Should the patient survive, electricity and massage should be 
administered. 

NEURITIS. 

Definition.-An inflammation of a nerve or of its fibrous envelope. 
Pathology.-A true neuritis is almost always an inflammation of the 

nerve-sheath or of the septa between the fasciculi, and usually begins as 
a pcrineuritis. 'l'he so-called parenchymatous neuritis is really a dcgen
erati ve process; it is prone to follow neuritis, the result of excessive or 
prolonged irritation or from pressure by the products of inflammation. 
'l1hc sheath becomes hyperemic and the seat of a round-cell infiltration. 
'.l1he affected nerve becomes red and swollen. 

We may have a. perineuritis or an interstitial neuritis. Again, these 
may be focal or diffuse (disseminated), involving limited patches or con
tinuous areas of a nerve. Finally, many nerves may be simultaneously 
affected, constituting a multiple neuritis. In the parenchymatous form 
the ordinary signs of inflammation are absent. The nuclei of the sheath 
increase in size and number, and the protoplasm about them increases in 
amount. rrhe white substance of Schwann becomes segmented, breaks 
up into dropleti:i, then becomes granular and fatty, and is fina1ly ab
sorbed. The a.xis-cylinder becomes discontinuous at the site of disorgan
ization of the myclin. Ultimatelyi there ma.y be seen scattered promis
cuously among the more or less healthy fibers the withered nerrc-sheatbs, 
containing mimy nuclei, some granular dCbris, and pigment. Occasion
ally fa.tty aggregations occur along the nene. Leyden has termed this 
condition lipomatous neuritis, but it is not worthy of a. special name, as 
it is only a stage in the ordinary dege11erative process. 

Parenchymatous degeneration is simj}ar to the secondary or Wallerian 
degeneration previously mentioned. It is ihe chief lesion in multiple 
neuritis, though in this disease changes have also been found in the mul
tipolar ganglion-cells of the anterior horns. 

Etiology.-(a) Ji'ocal neuritis may be clue t<>-(1) Exposure or cold 
(the so-called rheumatic neuritis). (2) Extension of inflammation from 
neighboring parts. (3) 'l'raumatism-wounds, compression, excessive 
stretching resulting from fractures or dislocation. (4) Microbic and 
autogenetic poisons. 

(b) ,Jiultiple neu1·itis may be due to---(1) Poisons of extrinsic origin 
-alcohol, carbon bisulfid, lead, arsenic, mercury, ether. (2) Poi~ons 
resulting from the infectious fe,·ers (typhoid, diphtheria, variola, typhus, 
leprosy, beri-beri, measles, syphi1is, tuberculosis, septicemia, malaria, in
fluenza). (3) Cachexias, anemia, carcinoma. (4) Auto-intoxication. (5) 
Cases arise in which no definite cause can be ascertained; these are the 
so-called idiopathic or spontaneous cases. 

Symptoms.-( a) Focal Neuritis.-In localized neuritis the symptoms 
v:Lry according to the function of the nerve involved. In the case of a 
sensory nerve there will be pain, usually of a boring or shooting eh:uac
ter, along its course anU distribution. rl'here will be also tenderne~::; on 
pressure along the nerve, n.n<l especially at its points of emergence from 
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bony canals. 'Veir Mitchell believes this to be due to irritation of the 
11eri.1i nenorum. The skin is generally hypcresthctic (though tactile 
sensation is often lowered), reddened, sometimes edematous, and local 
sweatings may occur. In the more chronic cases trophic symptoms 
enntually arise, as glossiness of the skin and an impaired growth of 
the nails. When a motor nerve bears the brunt of the attack, mus
cular twitcbings will be observed in the area supplied by the affected 
nerve. 'J'his is soon followed by more or less impairment of motion, 
even amounting to paralysis; sometimes contracturcs occur, anrl ulti
mately wasting of tbe muscles, a,nd even reactions of' degeneration, take 
place. When both motor anrl sensory nerves arc simultan eously in- . 
voh•ed the symptoms will necessarily partake of a. mixed character. 'J1he 
constitutional symptoms arc. as a rule, of 1itt1e momrnt. 

(b) Multiple neuritis is an involvement of the peripheral nerves in 
various parts of the body, affected simultaneously or in quick succession, 
and clue to endogenous or exogenous poisons. Lettsom's paper, pub
lished in 1789, embodied the tirst description of the disease. 

Among cases clue to poisons of extrinsic origin is alcoliolic neul'ilis. 
In 1822, James Jackson of Boston clearly gave its clinical history, 
though Dumesnil in 1864 was the first to publish the result of an autopsy 
upon a case. Other pioneers were Leyden, Buzzard, and Boss. This 
is the most common type of multiple neuritis. and occurs oftener among 
women than men. It results from spirit-drinking in moderate amounts 
and continued over a long time. 'l'he onset is generally slow, being 
preceded by gastric catarrh. insomnia, tingling of the extremities, a 
rapid, weak heart, and a tendency to sweating on exertion . Some mus
cular twitching and paresis may exist contcmponmcously, but the loss 
of power soon becomes more marked-first in the lower and then in the 
upper extremities, the extensors being chiefly affected. Wrist-drop and 
foot-drop follow. Occasionally paraplegia and, more rarely still , a loss 
of control of the bladder and rectum take place. Fc\·er is rarely pres
ent. Sensory symptoms may rnry from the tingling or numbne~s 
already noted to burning or boring pains of great severity. The s~m 
is hyperesthctic at 6rst, at all events. Later, paresthesia develops, with 
anesthesia and a. more or less decided loss of muscular sense. 'fhc mus
cles are tender when touched. 

The cutaneous reflexes are preserved unless the anesthesia is marked. 
The knee-jerks arc generally lost, though exceptionally they ma_v be in
creased. In the le s se\•ere cases a certain amount of incoOrdination 
may be present. When this is the ca e the absence of tbc knee-jerk, 
the Joss of muscular sense, ataxia., and the pains in the extremities sim
ulate locomotor ntaxia., anll the term pseudo-tabes has been applied to 
the condition. Yaso-motor and trophic symptoms appear, and in some 
cases the special senses are involved (impairment of vision, amblyopia, 
limitation of the color-field). The cerebral symptoms are important. 
'l'hey may be so slight as to consist merely of loss of mt•mory, irri
tability, perhaps an hallucination or illusion (particularly after night
fall, and especially if the patient l1as had insomnia), or they may be of 
the type an<l degree seen in general paralys is. 'J1hc duration of an 
attack varies from a few weeks to a year or so. 

Arsenic nettrilis differs from the above in that the laead.symptoms 
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arc generally absent. The onset may be much more abrupt and the 
course is usually shorter. 

Carbon bisul.fid neuritis occurs chiefly in workers in rubber.factories. 
There are noted intense frontal headache, giddiness, marked excitability, 
muscular cramps, and possibly convulsions. Saturnine neuritis is con
fined to motor nerves, and especially to those of the upper extremities. 
Very rarely some disturbance of sensibility may result. Lesions of the 
anterior cornua are more likely to occur in saturnine multiple neuritis 
than in any of the other varieties. llead·symptorus a.re not common, 
but optic nl"uritis ancl convulsions may occur. 

Cases due to :Ln attack of some infectious disease may be local or 
multiple, and generally present the same symptoms as neu ritis due to 
a.ny other ca.use. (1) JJ:lalarial New·itis.-Accorfling to Romberg, 
malaria gives rise at times to '' intrrmittent paraplegia." The legs of 
the patient suddenly become paralyzed, with or without alteration of 
sensa.t ion or loss of contl'ol of the sphincter. That the cause is probably 
malarial is shown by the fact that the condition is periodic, each attack 
subsiding with a critical sweat, and finally yielding to quinin. (2) 
Rernrring JJiultiple Neu,ritis.-r\. few cases have been reported in 
which attacks of more or less widespread paralysis, clue to neuritis, 
have recurred. (3) Endemic neuritis, or beri-bcri, is a tropical disease, 
characterized by weakness, wasting of the muscles, paralysis, a.nasarca, 
anemia, numbness, pain, a.reas of anesthesia, and diminution or loss of 
tendon-reflexes. There a.re two forms, the acute and chronic. Its eti
ology is obscure, though it is apt to supervene upon any condition that 
impoverishes the physical or nervous vitality. Intestinal parasites haYe 
been said to cause it. Ogata of Tokio has described a specific bacillus; 
Pekelbaring and Winkler , however, claim that it is due to a mierococcus. 
\Vha.tever its ca.use, the researches of these 1a.tter observers, together 
with those of J3aelz an<l Sheube in Japan, prove it to be a peripheral 
multipl e neuritis. The symptoms of the acu.te .form a.re f'c\'01' 1 anemia, 
genera.I edema., effusion into the serous ca.vities, dyspnea, prccordhtl 
pa.in, vomiting, and peripheral paralysis. Dea.th often results, even in 
a. few days, from emboli or thrombi in the pulmonary or systemic circu
lation. In the chronic .form the symptoms are less pronounced. The 
face is a.pt to be puffy, and palpitation and serious cardiac dilatation 
may occur. The gait is tottering, the muscles are somewhat wasted, the 
tendon-reflexes are lost, and paresthesia. deYelops. 

The cases associated with the cachectic states ma.y be general, though 
usually they a.re local and of the interstitial variety of neuritis. 

'fhe c:tSes due to auto-intoxication arc usually associated with feyer, 
and a.t first simulate rheumatism or some infectious disease. Soon, 
however, the tingling, pain, palsy, loss of the knee-jerks, and anesthe
sia reveal the neuritis . Dea.th may result from cardiac or respiratory 
paralysis. When life is spared the convalescence is exceedingly slow. 

Spontaneous or the so-called idiopatliic neuritis does not differ from 
the genera.I type of the disease, except that no ca.use can be discovered 
to account for it. 

Diagnosis.-r11his does not present any difficulty, as a rule. Tbe 
spontaneous cases, in the ea.rly stages, may simulate arute spinal paral!J
sis or ac1itr a.~r'ending paralysi.rs. The fever, pal8y, elect ri c change, and 
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the loss of knee·jerks a.re common to both, but in acute spinal paralysis 
there are never any sensory symptoms. The palsy in idiopathic cases 
rapidly spreads, but soon subsides again. 

In other forms of peripheral neuritis the onset is not only apt to be 
less abrupt, but some sensory symptoms are almost invariably present; 
the distribution of the palsy is more symmetric bilaterally, and after 
it has reached its acme no improvement takes place for a few weeks or 
months. In ascending paralysis there are no sensory symptoms, the 
knee-jerks are preserved, there is neither muscular ah'ophy nor electric 
change, and the order in which the paralysis supervenes differs from 
that of peripheral neuritis . 

Cases of pseudo-ta.bes are sometimes confounded with loconioto,· ataxia. 
The main points of differentiation are incluc\ecl in the following table: 

PSEUD()-TABES. 

The course is shorter, and often results 
in recovery. 

Pain is never of the fulgurant type. 

Thereistender1H•f!i;;ovcrthcner\'e-trunks. 
Senf!Orv disturbances arc more marked 

{tinilinj! and numbnc~::;). 
Ar,;ryll-Robcrt"on pupil is absent. 
There is a'' foot-drop," with the typical 

"stcppage·· gait. 

Loco.MOTOR ATAXIA. 

The course is progressive from bad to 
worse, and chronic in nature. 

Ful~urant pains often are present. Pain
criscs are almost diagnostic. 

Thereisnotcndernessoverthcnervcs. 
Sensory disturbances arc less marked. 

~~1!?: 1~~!~'1;~~~n ,f.~~i:o~~ ~~~s:~1i;cd, and 
the foot is brought down flatly, with 
the heel first. 

Paralysis is often present. There is no actual lof!s of power. 

Prognosis.-Pcriphera1 neuritis may terminate in one of the fol
lowing ways, according to Drs. Gibson and Fleming 1

: 1. In complete 
recovery; 2. With damaged peripheral nerves; 3. With injury to the 
central nervous system, such as to cause symptoms of ataxia, spastic 
paraplegia, or disseminated sclerosis; 4. In death, from fo,ilurc of the 
organic centers, especially that of respiration. 'J1he prognosis is gen
erall.v good. though in the acute variety (from any cause) it shou ld be 
guarded, and occasiona11y is grave. Exposure and ch ill , alcohol, diph
theria, rrncl beri-beri give rise to the most serious types, and often cause 
death by failure of the heart or respiration or by coagula in the vessels. 
Mild cases may entirely recover in a few weeks, while severe ones often 
require a year or two. 

Treatment.-First ascertain the cause, and, if possible, remo,·e it. 
It ma.y be unwise in alcoholic cases to suddenly stop the alcohol, but each 
case must be judged on its merits. Best is very important, and all 
sources of worry should be stopped. Locally, anodynes may be em
plo_vcd ancl the part wrapped in cotton wool. In febrile cases, especially 
in the earlier stages, the salicy lates arc_valuablc. '11he .ge~1eral health 
should be toned up by strychnin and tomes, and by nourtshmg b~1t eas
ily digestible food. Further medication will depend upon the etiology, 
quinin being demanded in malarial, and mercury or the io<lids in syph i
litic cases. As soon as the acute symptoms have subsided massage and 
passive movements should be begun, galvanism applied to the muscles, 
and warm-water or sulphur baths administered. Gontractures must be 
carefully guarded against. 

1 Edinburgh H08pilal Rep01'l81 vol. iii. 
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NEUROMATA. 

NEUROMATA, or tumors of nerves, have been described as (a) true 
and (b) false. 

(a) 1.'rue neuromata consi~t of medulla.ted or non-medullatcd nenc
fibcrs (the myelinic and amyclinic varieties-Virchow), and rarely of 
ganglion-cells also. 

(b) False neuromata contain no nerve-elements. The growth is situ ..... 
a.ted on the nerve-trunk itself, and consists of either fibrous, myxorna
tous, gliomatous, or sarcoma.taus tissue. 

N eurornata have also been classified according to their situation as 
(1) Stump ncuromata, or bulbous nerves; (2) Subcutaneous neuromata, 
or tubercula dolorosa; (3) Nerve-trunk neuromata; (4) Plexiform 
neuromata. 

(1) Stmnp neuromata develop on stumps or ou the ends of divided 
nerves as the result of traumatism. They may consist of fibrous tissue. 
but are usually myelinic. 

(2) Subcutaneous tum.ors, or tubercula <lolorosa, are painful, as the 
latter name implies, and are apt to be multiple. In individuals so 
afflicted nerve-trunk neuromata may coexist. 

(3) Nerve-trunk neuromata are usually multiple. In one case quoted 
by Gowers as many as 3020 were found. They may be true or false. 
In the former case the nerve-fibers are less apt to be interfered with than 
in the heterologous growth. 

(4) Ple:ciform neuromata consist of beaded and tortuous, interlacing 
neural cords. They are usually congenital. 

Etiology.-Neuromata. ma.y be due to traumatism. When multiple, 
however, they are usually hereditary, occurring in families of a neurotic 
or strumous diathesis. They are most commonl.v found in men. 

Sym.pt oms.- 'l'here may be none. When present their character 
necessarily depends on the nature of the nerve involved and whether the 
lesion is an irritative or destructive one. ~Jore or le:;s pain, numbness 
or tingling. paracsthesia, and palsy are among the most common symp
toms. Various reflex manifestations have been described, and epilepti
form convulsions have been attributed to their presence. 

Treatm.ent.-Apart from anodynes, operative measures are alone 
of value, except when the tumors are the result of syphilis, as occa~ion
ally happens; in such cases specific treatment must be employed. 

It must not be forgotten, however, that stump neuromata may occur 
in those heredit:Lrily predisposed, in which case, as Bowlby has pointed 
out, their removal will almost surely be followed by a return. 

NEURALGIA. 

Definition.-Neuralgia (nerve-pain) is the result of some irritation 
directly or indirectly applied to a nerve. While this is true of all pain, 
yet the special nerve-pain under consideration presents the following 
characteristics: 1st. Tn its distribution it follows the course of a nenre-
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trunk or its branches. 2d. It shows a tendency to shift from place to 
place. 3d. The presence of painful points (points dou/oureux). 4th. 
Intermission and remission of pain. 

The pa.in of neuralgia varies both as to character and intensity. It 
ma.v be merely a mild ache, or, on the other hand, it may give rise 
to the most excruciating agony; it may be of a throbbing, boring, tear
ing, shooting, or burnin~ character, or it may. come on ~n shock-1ike 
paroxysms. Any nerve in the body may be affected. Quite often one 
can find no definite cause of the neuralgia, and as we are not certain as 
to its ultimate pathology, it may be due to some sl ight inflammation of 
the nerve, or to hyperemia, ischemia, exudation, and the like. 

Among the predisposing causes are-(1) Age, the condition being 
most common in those between thirty-five and fifty years, and Jess so 
above that age. It is ]east common in children. 

(2) Sex. Ou the whole, neuralgia is most common in women, though 
the severer grades are found quite as frequently in men. Sciatica is 
more common in men, while trigeminal neuralgia occurs more frequently 
in women. 

(3) Heredity. Neuralgia is very prone to occur in a family in 
which hysteria, epilepsy, or other neurosis or psychosis is present. 

(4) 'l'he general physical condition . In persons reduced by illness 
or by mental or physical exertion, and in anemia, neuralgia is common. 

(5) Occupation. Painters and workers among metallic dust are 
specially predisposed. 

The ei·citin,q cmms are-(1) Exposure to cold and wet. (2) Me
chanical, chemical, or therma.l irritation, including compression. (3) 
Traumatism. (4) Neuromata. (5) Infectious diseases. (6) Hbcuma
tism and gout. (7) Endogenous or exogenous poisous. 

We are hardly justified to-day in speaking of idiopathic neuralgia. 
Such cases probably result from some endogenous or exogenous poison, 
an auto-intoxication, or malaria, rheumatism, syphilis, some metallic 
poison, or alcohol or tobacco. Finally, a form exists which we speak 
of in no certain manner as "reflex neuralgia/' and which is said to re
sult from disease of the sexual or other organs often remote from the 
painful nerves. 

Genera.I Symptoma.tology.-Neuralgia may be of sudden or slow on
set, with or without prodromata. When the latter exist they consist of 
a sense of uneasiness, perverted sensations, chi-11iness, aud stinging or 
slight burning pains. ~l1he pain may be of the character previously de
scribed, either strictly localized or radiating to neighboring nerves, and 
may be aggravated by drafts, movements, or mental perturbation. On 
pressure certain tender or painful spots wi11 be found, especially where 
the nerves emerge from deeper parts and become superficial. The 
affected part is usually hyperesthctie; occasionally, however, it is anes
thetic, and ma.y continue so for some time after an attack. 

Reflex muscular contraction may be present in proportion to the in
tensity of sensory irritation. Vasa-motor symptoms rnnnifest them
selves in the flushing or blanching of the affected p:irt and in increased 
secretions, as sweating. 

Trophic disturbances ma.y result in temporary or permanent changes. 
To the former belong the herpetic and urticaria] eruptions, while the latter 
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groups include change of color in, loss of, or O\'crgrowth of the hair, 
various changes in the skin (as pigmentation and morphea, and even 
ulceration, though in the latter instance there is probably a more pro
found pathologic change than that which we regard as the cause of neur
algia). Unless the attacks are severe or prolonged, however, the general 
system seldom suffers. 

Neuralgia may be divided into the following groups: neuralgia of the 
head, neck, trunk, upper and lower extremities; neuralgia of the genitals 
and rectal region ; and visceral neuralgias. 

NEURALGIA OF THE HEAD. 

Trigeminal neuralgia (Tic douloureux) may manifest itself in any one 
or all of the branches of the fifth nerve. 

Neuralgia of the First Branch (Ophthalmic Neuralgia) .-The chief 
points of pa.in in this variety are the supra-orbital foramen (the exit of 
the nerve), the nose, the eyeball, and parts around the eye. 

Supra-maxillary neuralgia (involving the second branch of the fifth, 
the supra-maxillary nerve). The tender points here arc the infra-orbital 
fora.men (the exit of the nerve), the cheek, side and cavities of the nose, 
the upper lip and gums, and the zygoma. 

'l'he infra-maxillary division, the third branch of the fifth . The men
tal fora.men is the point of greatest tenderness; other spots, however, are 
the temporal region, and along the tongue and lower lip. 

NEURALGIA OF THE NECK AND TRUNK. 

The cervical branches of the dorsal and lumbar nerves are involved in 
this group. 

1. Oervico-oceipital neuralgia, occurring in the occipital and posterior 
parietal region, is apt to be quire 8evere, but when not due to spondylitis 
(the result of caries) or neoplasms the prognosis is fair. It is sometimes 
the result of direct pressure, as in carrying heavy loads on the neck and 
shoulders. 'l111e painful spot is found between the mastoid process and 
upper cervical vertebrre. Falling of the hair may also occur. This is 
much more apt to take place, however, when the occipita.lis minor is in
volved, as it is said that the latter is generally a. syphilitic neuralgia. 

2. Phrenie neural,qia has been described, but is a rare condition. 
~rhc pain is in the lower anterior thoracic region, at the points of inser
tion of the diaphragm. 

3. Intercostal Neu,ral11ia.-Tbe middle intercostal nerves are most 
liable to be affected, and generally on the left side. ~rhe posterior dorsal 
?ranches are seldom involved. When specially severe and persistent, 
111tercostal neuralgia may be a symptom of disease of the cord or its 
membranes, aneurysm of the aorta, neopl;1sms, or disease of the vertebr~-e 
or ribs. Tra,urnatism and cold also give rise to it. ~rhis form of neuralgia 
is most common in women, the painful spots being at the extremity and 
at tbe middle of the ribs. 'l1he pain is of a sharp, lancinating cha
racter and radiates along the nerve. It is intensified by ttll movements 
of the chest; hence the affected side is more or less fixed. Herpes may 
develop, but in such cases it is probable that a true neuritis exists. 
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4. Jfastodynia is really a variety of intercostal neuralgia, a.ncl occurs 
almost solely among women. It is very painful, and gives rise to the 
de,·elopment of tender 11 lumps" in the breast, simulating malignant 
disease. The paroxysms are often accompanied by vomiting. 

5. Lumba-abdominal neuralgia is not a common form. 'J'hc pain is 
chiefly in the lumbar region, though the hypogastrium, genitals, and 
buttocks may also be involved. 

NEURALGIA OF THE EXTREMITIES. 

Gervico-bracliial neuraZqia occurs in the distribution of the four lower 
cervical nerves. Wh en the condition is bilateral we shou ld look for 
disease of the cord or membranes, for new growths, or for disease of the 
vertehrre. When unilateral, any of the causes already enumerntcd may 
be operative. '.fhe radial and ulnar nerves are more frequently affected 
than the median. 'fhe pain is most a.pt to be distributed along the whole 
courgc of the nerve, but painfu l points are found in the fo llowing sit
uations-in the axilla; O\'er the brachia! plexus; on the shoulder, 
where the cutaneou branches of the circumflex ncnre emerge through 
the deltoid muscle: about the middle of the outer surface of the upper 
arm; over the ulnar nerve; in the sulcus between the olccranon and 
epitrochlea; also near the wrist and at the bend of the elbow O\'Cr the 
musculo-spiral ner\'C. 

Femoral or crural neural,qia is a. somewhat rare type that attacks the 
anterior surface of the thigh, the knee-joint, and the inner surfrtce of 
the leg and foot. 

Obturatot neura~qia is distributed along the inner side of the thigh 
down to, and in cluding, the knee-joint. This form is common in women 
subj ect to ovarian diseases. 

Sciatica sta nds next to trigeminal neuralgia in the order of fre
quency, and is by far more common in men t ban women. ln adJition 
to tbe ordinary ca.uses of neuralgia-exposure, compression, trauma
tism-the condition may be an early symptom of tabcs or it may 
be due to constipation or hemorrhoids. 'l111e painful point~ are in the 
gluteal region and the popliteal space or malleolar region, though ten
clerne~s may be elicited along the whole course of the nene. The pain 
is sharp and shooting1 or more often of a tearing variety. Fine or coarse 
tremors or spasms may be present, together with some disturbance of 
sensation and l o~s of power. llerpes occasionally develops along the 
course of the nerve. This form of neuralgia is quite common, and is 
generally easy to recognize, but it may be simulated by hip-joint disease, 
psoas abscess, or lumbago. 

Sciatica. may a lso be caused by neurifo•, the result of exposure or 
compression by pelvic growths, or by the fetal head during labor. In 
such cases there is, as a. rule, slight fever, u.nd the tenderness on pres
sure and the degrre of pain a,re infinitely more severe than neuralgia. 
In severe cases the patient is bed-ridden, but iu milder attacks he can 
be about; walking greatly increases the pa.in, however. It is slightly 
mitigated by relieving the tension on the nerve, by bending the knee, 
and walking on the toes. I t is an obstinate condition, and relapses arc 
common. 
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The diagnosis is generally not difficult. 'J'hc distribution of the pain, 
the location of tender points, ancl the character of the gait suffice to pre
vent error, as a rule. A rectal or vaginal examination shoul<l be made 
to determine whether it is a primary disease or secondary to some pel
vic condition. for clearly, if the cause can be removed, the prognosis 
will be good. 

Neuralgia of the Genitalia and Rectum.-'l'hese vnrieties are 
not met with frequently. 'fhe former is sometimes a symptom of stone, 
prostatic disease, or stricture, and in women ovaria.n and uterine neu
ralgias arc generally hysteric manifestations. Coccy<lynia, unless of 
traumatic origin, is almost solely found in womC'n . The pain in the 
r egion of the coccyx is excruciating at times, and may even call for 
operation. 

Visceral Neuralgia.-As implied by the name, these forms are 
neuralgias r esident in the various viscera. They most frequently attnck 
the stomach or bowel, and are recognized as colic. Other viscera may 
also be involved (liver, kidney). 

Treatment of Neuralgia.-Tbe first requisite in the treatment 
of neuralgia. is to ascertain whether it is due to local or general causes. 
That of the former class may be caused by a cicatrix, ucuroma, aneur
ysm, neoplasm, or by caries or traumatism; and the treatment must 
necessarily be directed toward the removal of the cause when possible. 
When the fault is a general one, the neuralgia may occur either as 
the immediate result of the systemic disease or remotely, as the result 
of the altered blood·state (anemia). This is particularly well illustrated 
by an attack of mabria, in which it is palpable that success can on ly be 
obtained by attention to the underlying cause. It is sometimes necessary 
to use an analgesic, of which morphin is certainly the best. Its thera
peutic value is most decided when the drug is given hypodermically, and 
if injected directly over the track of the painful nerve (e. [/· supraorbital 
branch of the fifth), it not only affords immediate reli ef, but also obviates 
recurrences of the painful paroxysms in ma.ny in sta nces. It is, however, 
scarcely necessary to urge the exercise of caution, for the morphia-habit 
is readily formed in these cases. The following may also be used; anti
pyrin, phenacetin, codein, \·eratrum viride, aconite, also counter-irritants 
and vesicants, including the gah•anic current. The general tone of the 
system must be attended to, bad habits prohibited, the state of the 
bowels regulated, and the eyes exam ined and corrected for errors of 
refraction. Rest is a. ntluable adjunct to any form of treatment. In 
neuralgia. of the upper extremities and in sciatica. I have often obtained 
good results from putting the limh in splints. 

Sciatica is often very intractable. If it fails to yield to the salicyl
ates; counter-irritation, leeches, and the rest-treatment of Weir Mitchell 
may be uscd 1 or nerve-stretching, either by flexing the thigh upo~ the 
abdomen or, as a last resort, by cutting down upon the nerve itself. 
Other nerves are sometimes subjected to this method of treatment also, 
but less frequent!.Y than the sciatic. Absolute rest in bed, with the l~mb 
kept perfectly still by means of sand-bags or a long splint, always gives 
relief, and in some cases seems to cure. Alternating hot and cold 
douches also give great relief in some instances. Deep injections of 
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thein, ether, or chloroform are sometimes used, and even distilled water 
may give relief when injected into the nerve. The use of guaiacol 
(laj-ij-0.066-0.1332) in association with chloroform (mx-0.666) by 
this method has yielded very encouraging results in my bancls. 1 

DISEASES OF THE CRANIAL NERVES. 
OLFACTORY NERVE. 

TnE following morbid conditions have been described in connection 
with the sense of smell : 

(a) H.11perosmia or Olfactory Hyperestltesia.-The sense of smell is 
abnormally acute, so that objects, and even persons, can be recognized 
by this means. It occurs chiefly among hysteric women or, rarely, in 
those run down by debilitating illnesses. It is occasionally met with 
among _the insane. 

(b) Parosmia (perverted sense of smell) is due to irritation either of 
the center or of the nerve-trunk. This perversion may occur for one or 
~~:s~.any odors, and is often associated with au obtunding of the normal 

(c) Sltbjeetive sensations of smell are due to the same causes as the 
above. An olfactory aura may precede an attack of epilepsy. Olfac
tory ha1lucinations occur occasionally in the insane. 

(d) Anosmia or o(factol"y anesthesia (loss of the sense of smell ) may 
be caused by-(1) damage to the peripheral fi laments in the mucous 
membrane, clue to catarrhal thickening, exostoscs, excessive dryness of 
the membrane (caused by paralysis of the fi fth ner ve, or by erosion and 
destruction of the nose, thus exposing the mucous mcrnbr:tne), and, 
finall_v, by occlusion of the narcs by polypi or other tumors. 

(2) Injury to the nerve-trunk or bulb either directly or by blows 
upon the head, presumably resulting in a laceration of the ncn•c or the 
bulb, or both. Syphilitic or other bone-disease, tumors, absecsse:;. and 
meningitis are among the causes. Anosmia ~ay occur during locomotor 
ataxia. Pungent and powerfu l odors have been said to have caused loss 
of the sense of smell, due to excessi\·e stimulation. 'J1here may be a 
congenital absence of the olfactory nerves. 

(3) Centric lesions, as tumors in the anterior part of the temporo
sphenoid lobe. Ilughlings Jackson has reported cases of unilateral 
anosmia associa.tecl with aphasia, believed to be due to simultaneous 
involvement of the outer limb of the olfactory nerve as it passes tbe 
islan<l of Heil to reach the center and Broca's region. Opposite uni
lateral anosmia has been described, due to a lesion in the posterior part 
of the internal capsu le. 

In testing the sense of smell it is advisable to use aromatic oils, as 
they only stimulate the olfactory ner ve, whi le ammonia a.nd such strong 
substances alHo st imulate the fifth nerve. It is obviously necessary to 
make a rhino~copic exam ination. 

Treatment is generally unsatisfactory, though the cause must be 
1 11 The External and Internal U:;e of Guaiacol/' 'l'herapeulic Gaulle, Mar. 15, 1895. 
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removed when possible. Local treatment is seldom productive of much 
good, as the nasal disease has usually adrnnced too far when the patient 
seeks advice. 

DISEASES OF THE RETINA, OPTIC NERVE AND TRACT. 

Since the intra-ocular changes are an index of what is going on in 
the system in certain blood- and kidney-diseases, syphilis, and bra.in
troubles, and, indeed, as they sometimes foreshadow coming events, 
thereby proving a most valuable aid in diagnosis, the following brief 
description of the lesions, as seen with the ophthalmoscopc, is given: 

The Retina.-H cmorrhage into.the retina may be venous or arterial, 
single or multiple, monocular or brnocular. ~t may be pa rt of a general 
vascular change; occasionally it occurs during parturition, but more 
often at the menopause; it ma.y be an indication of rena l trouble or of 
some primary or symptomatic anemia, as in lcukocythemia, peruicious 
anemia, or malaria. Hemorrhage is prone to occur also in depra\.·ed 
nutritional conditions, in purpura, and in scuny. 

More or less complete loss of vision de\·clops in these cases, either 
suddenly or graclu'1ll_y. If the hemorrhage is superficial, the eye-ground 
is rc<l and swollen; if deeper, the blood escapes between the fibers of 
the retina, spreads them out, and assumes a flame-shaped appearance. 
~Ir. llutchin~on thought this was characteristic of gout, but it is now 
known to be absent in mnny undeniably gouty ca~es, and present in 
others in wLich no su1'picion of gout exists. When multiple hemor
rhages occur the irritation consequent thereon causes a turbidity of the 
retina between the blood-spots ('~retinitis apoplectica "). 

Retiniti.'1.-'l'hree forms of this condition are commonly descrihed
the (1) albumin uric, (2) syphilitic, and (3) pigmcutary, though Brndcncll 
Carter regards the last na,med as the only true ret initis, and believes that 
if the other conditions :11'e inflammatory, they a.re due to irritation in
duced by the presence of adventitious deposits. 

(l) .Albwnirwria ntiniti."I is probably not a distinct affection, but part 
of a general fibre-vascu lar change associated with nephritis. ~l1he fail
ure of vision may precede the ad\•ent of albuminuria, but more often 
the two conditions are coiQ.cident. It occurs in chronic nephritis, espe
cially in the interstitial \'ariety. 

rl1he retinal change~. according to Gowers, are either liemorrlta,qic or 
degenerative. In the former the arterial blood occupying the interstices 
between the fibers assumes a striated or feathery aspect, "hilc in the 
degenerative form white patches of fatty degeneration or Jeposit~ of 
cholesterin are dotted over the fuudus; they may also be grouped about 
the macula. Iutea, or around the disk. Occasionally the latter appears 
swollen, owing to the effusion of serum into the fibcr-la.yer. 

(2) Syphilitic retinitis generally occurs in the l•tcr stage' of ac
q~1ire<l syphilis, and particularly in neglected cases. Fai lure of vision 
directs att~nt ion to th~ eye-ground, which is found to have either scat
tered or uniformly distributed whitish 01· sl ightly opa lescent film.v patches 
upon it. 'J'he vitreous may be turbid also. Retinitis is far less common 
than choroiditis or chorio-retinitis. 

(3) Pigmentar,1; 1·etinitis1 as stated above, is bclicvrd by Carter to be 
a true inflammation, attacking the retinal clements thcm:-il'h·es and not 
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the fibrous layer. It is essentially a chronic process, usually attacking 
voung adults, and, as a rule, more than one member of a family. It 
ina.r also occur in inherited syphilis and in low grades of vitality. The 
afficted parts receive a deposit of pigment which specially follOws the 
course of the main arteries. At the same time a circumforential an
nulus of pigment forms. This gradually encroaches more and more 
upou the <lisk, until finally atrophy ensues. 

Among retina.I affections occur also-
(a) Toxic Amblyopia.-This is due, as a rule, to tobacco or alcohol, 

and more rarely to ccrta.in drugs or lead-poisoning. Failure of vision 
is gradual and progressiYc, though it rarely reaches absolute blindness. 
'l'he center of the field is chiefly affected, and a central scotoma for red 
and green exists; thi is 1'aid to be caused by a chronic neuritis begin
ning in the fibers that arc distributed to the macula. lutca. 

(b) Hemeralopia, or day-blindness, may either be functional or a 
symptom of some retinal affection-e. g. hyperesthesia. or albinism. 
Objects can either not be seen at all or only indistinctly during the day 
or in a strong artificiaJ light; but at night ''ision is excellent. 

(i') Nycta.lopia., or niglit-blindness, may either exist without apparent 
cause or it may be s_ymptomatic. It occurs rarely during the course of 
wasting diseases, as in scorbutus. albuminuria. and anemia. Far more 
commonly it exist~ in connection with syphilitic retinitis or choroiditis, 
separation of the retina, or some congenital defect, and is always pres
ent in retinitis pigmentosa. In this condition vision may be normal 
during the day or in a strong artificial light, but after nightfall or in a. 
darkened room objects can be seen only with difficulty or not at a11. 

llemeralopia and nycttdopia are often used in an entirely opposite 
sense from that employed here, but the definitions given are etymolog
ically rorrcct, and ha,·c heen adopted in the nomenclature of the Roya.I 
College of Physicians of England. 

Optic Nerve.-'l'brce distinct pathologic conditions of the nerve ex
ist-1·iz. (1) l'erincuritis, (2) Choked disk, and (3) Neuritis. '!'hey may 
merge into one another. and after lasting some time may lead to (-1) 
Atrophy an<l complete hlin<lncss. 

(1) Perineuriti~ is met with in meningitis, and was sug:g:estcd by 
Bouchut as a valuable diagnostic sign in obscure cases. This is not 
hornc out in practice, however, since if looked for it would probably be 
found in certain cases of inso1ation or in an_y fe,·er in which impairment 
of Yision is a sequel. The sheath of the ntrrn is supplied by the blood
\'e~seL·~ of the pia, and, "hile the nene it!';elf deri,·es its blood-supply 
from the anterior cerebral artery. therefore in perincuriti!';, in the early 
stages at least, the disk remains normal, but is surrounded by a zone 
of l'Ongestion and inf:lamrn:ition. If the action has been scn•rc or pro
longed, either the direct µressure or that due to the contraction of the 
inflammatory ma.tcrial causes partial atrophy of the nen•e and conse
quent interference with the vision. 

(2) Ohoked disk is almost always bilateral, aad occurs in cases of 
intracranial granulorna.ta or tumors, also in Bright's <lisease and syph
ilis. 'l'he disk is a.t first merely congested; soon, however, both the 
arterial and venous circulations are interfered with, and especially the 
return venous How; then exudation of serum takes place. Sometimes 
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secondary inflammatory changes follow. In the early stages vision is not 
impaired1 but as the exudative elements contract, the interference with 
the circufa.tion becomes more exaggerated, and in time atrophy of the 
disk supervenes. Rhould the process be arrested, the retinal dropsy 
subsides, :10d it will then be seen that the vessels are thickened and tor
tuous, and stan<l out in relief near the margins of the disk. \\'bite 
patches of atrophy may be scattered over the fundus. When the in
flammation and a. dropsical effusion into the disk exist simultaneously, 
it is difficult or impossible to differentiate the condition from primary or 
descending optic neuritis. 

(3) New·itis.-The optic nerve derives its blood-supply from the an
terior cerebral artery. Evidently, then, jn .cerebral hyperemia (arterial) 
from any cause we ha,\•e an increased injection of the disk, but no venous 
engorgement; hence there is no dropsy and no tortuosity of the veins. 
InffamtmLtion may begin in the disk or descend from above, gi,·ing rise 
to plastic deposits on the retina. Sight is early interfered with, O\\ing 
to involvement of the conducting 6bers, which atrophy in time unless 
the condition ceases. Then the disk appears white. and the ,·essels show 
upon it as thin filaments. 'rhis condition is met with in syphilis, 
Bright's disPase, intracranial tumors, and rarely in anemia an<l lc:ul. 
poisoning; it may be an ad\'anced stage of perineuritis or choked disk . 

(4) Optic Atrophy.-This may occur as an hereditary affection known 
as Leber's disease, which chiefly attacks young males, or it ma.y occur 
during the couroe of locomotor ataxia, certain toxemias, and diabetes. 
It may also be brought about either by conditions that produce brain
disease or as a result of the cerebra.I disease itself. 

In any case there is alteration of the field of vis ion, color-perception 
is abnormal, and there is more or less dimness of sight. In the hercd· 
ita.ry foru1 the disk is less white than in the other, and tho vessels a.re 
almost nornml in appearance (Fig. 69). 

The Optic Tract.-The lesions of the optic tract are important rather 
on account.of their situ~tion than their nature. They may exist without 
correspondrng ch:wges m the retina, although when they have hsted for 
a long time there is usually some consecuti\•e atrophy resulting from a 
descending degeneration of the optic nerves. Lesions of the cbiasm 
usually affect the clccussating fibers, causing blindness of the naMl halves 
of the retina, and, in consequence, temporal hemianopsia. This condition 
occurs in basal tumors especially of the hypophysis, and has therefore 
been observed in acromcgaly. in tuberculous basal meningitis, and in by· 
droccphalus. Lesions of either optic tract, if complete, causes homony
mous bila.teral hcmianopsia; if incomplete, there is irregular disturbance 
of the visual field, sometimes bilateral. sometimes unilateral. It may be 
involved in hemorrhage, tumors, softening or basilar meningitis; ordi· 
narily other structures a.re also involved, giving rise to symptoms of focal 
disease. Lesions anterior to the anterior corpora. quadrigemina usually 
cause more or less destruction of some of the other cranial nerves, with 
tho production of ocular palsies, or disturbances of the other specia.l 
senses, or :westhesire or neurnlgias of the face. A very valuable sign 1 

that, however, cannot always be elicited. is the failure of the pupil to 
contract when light is thrown upon the blind half of the retina. This 
is explained by supposing that the pupillary reflex center is situated in 
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the antC'rior corpus quatlrigeminus. If the lesions affect the optic thal· 
amus or the internal capsule, hemiplcgitL and Lcrniancsthcsia are abo 
often present or may form the most import.mt symptoms. L<'sions po~. 
tcrior to the anterior corpora qua<lrigemina produce hcmianop~ia \\ithout 
disturbance of the pupillary reflex. These lesions arc divided into two 
group~, the conical and the subcortical and they may be of two rnric. 
tics, either irrita.tirc or paralytic. The irritative lesions give rise to 
hallucinations of sight, which may vary from the S('Otomata of migraine 
to most complex visions. Paralytic lesions ordinarily lead to hemian· 
opsia. Occasionally curious symptoms arc produced. the visual field 
being sometimes irregular, whilst at others only certain clements of 
sight _arc affected, cases l_1aving been reported in which the hemianopsia 
only mvoln:•d the recognition of colors, not of form. In all these cases 
the pupillary reflexes are not affected. Bilateral lesions do not always 
lead to tota I blinducss: :.:.ometimes the ruacula lutea escapes and the patient 
is able to see ouly by direct fixation. Occasionally a single lesion will 
produce total blindness in one eye. but this is rare, and no satisfactory 
explanation has been found to account for it. Cortical lesions are those 
involving the occipital lobe. 'J'he center of visual perception appears to 
be in the cuneus and calcarine fissure; if this is destroyed, blindness 
occurs. 'J'he center for the recognition of the object seen is apparently 
upon the com·ex surface of the occipital lobe, probably in the second 
and third conrnlutions, but it may extend also into the temporal lobe. 
\\'hen this is destroyed the patient can see objects, but fails lo recognize 
them; this is culled 111i11d-bli1ldness: if total, this i8 the result of a bilat
eral lesion. Jlcmianopsia is very frequently merely a temporary symp
tom, anti as such it may occur in uremia, apoplexy, migraine, and cer
tain intoxications, especially that of lead. It may also occur in brain
turnor, and disappear if the pressure is relieved, as by trephining. It 
is a permane11t symptom only _when the visu<.11 tract has been involved 
by some destructive lesion. If the patient is perfectly conl:lcious and 
intelligent, it is not difficult to recognize it; nevertheless, its pres
ence can often be detected in young children and in those who arc only 
partially conscious or unable to speak. '!'his can be accomplished by 
taking a bright object, placing it behind the he:id, and then bringinp: it 
forward slo" ly, first on one side and then on the other. lt will then be 
noted that the patient percei,·cs it on the hemianopsi<: side only when it 
has been brought to the mi<l<lle line, ''bilst \\hen mo,·ccl on the other 
side the eyes will turn toward it when it is still a considerable distance 
from this 'point. A not her method is to bring a blunt object ta wisp of 
cotton) very nearly in contact with the cornea. first on the one and then 
on the other side of the median line. Tbe p:.ilpebral reflex \\ill occur 
upon the normal ~ide whilst the object is still some distance ::rnny; on 
the blind :;i<..le only when it has come in contact with the conjunctirn 
(sec Fig. 60). 

DISEASES OF THE MOTOR NERVES OF THE EYEBALL (THIRD, FOURTH, 
AND SIXTH). 

The extrinsic ocula.r muscles are supplied by these three nen•cs, while 
the intrinsic arc supplied by the third an<l the sympathetic. 
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I. The motor oculi, or third nerve, is p11r<'ly motor. and sup
plie~ all the musclC"i of the eye except the superior oblique ancl external 
rectu~. and controls in part also the ci liary muscle and the :-;phincter of 
the frj,,., Its apparent origin is from the inner side of the crus ccrrhri 
ju,;t ant.crior to the pons. It can be tr<lce<l through the crus, bow
enr, to 1t8 deep origin in a nucleus beneath the corpora. quaclrigemina, 
~ituatcd in the floor of the aqueduct of Sylv ius. AboYc the crus it 
pi~rces the dura, pa;;:."cs bctweC'n the two cli noid 1~rocc::-scs of the sphc
noal bone, along the outer wall of the cavernous SHHIS, where it rccci\'C'S 

some filaments from the cavern ous plexus of t he sympathetic; it then 
divides into two branches t hat enter the orbit through tlie sphcnoid 
fissure. rrht' superior and smaller d~vision supplies the superior rcctus 
and levator palpebnc supcrioris, while the in fo rior and larger branch 
subdivides into three portions, one going to the interna.l rcctus, another 
to the inferior rectus, and the th ird to the in forior oblique. 

Lesions of the thir<l nerve result in (1) spasm or (2) pamlysis. 
Spasm rarely ir e\•er occurs in all the muscles simultaneously. Any 

mu~cle m~y be affected. but the internal re~tus and levator palpcbrro are 
specially liable. The condit ion is met with Ill meniugitis. hypermetropia, 
and hptena; also in n.vstagmus, in which the spasm is clonic and bilat
eral; it also occurs in a lbinism, occasionally in coal-miners, or it may 
be congenital. 

\\'lien the levator palpebra> is affected (lagophtlwlmus) inability to 
close the eye results. Stimulation of the center or nerve may cause 
contraction of the pupil (myosis), as occurs in locomotor ataxia. The 
same re::;ult is brought about by paralysis of the sympathetic. 

Paralysis.-C'sually the nerve is ill\·oh·ed as it passes through the 
dura or at the orbital foramcn by some inflammatory process, rheuma.tic 
or s.vphilitic, or it may be the result of meningitis. Pressure due to a 
g1~mma 01· other tumor or to an aneurysm, a.ncl sometimes traumatism 
will bring about the same result. Paralysis may also be due to a neur
itis the result of diphtheria or some other infectious disease, toxemia, or 
locomotor atax ia. ).fore rarely the nuc leus is damaged by hrmorrhagc 
or inflammation. In such cases, however, owing to their intima.tc rela
tionship, the nuclei of the other eye-muscles will usually be invoked, 
giYing rise to general ophthalmoplegia. " 'hen the intra-ocular muscles 
alone are affected it signifies a central lesion. 

occ~~~laf:l:/y aii~<l ~~~~~~:·iit~~ ~~~~:t~~ t"Q,;~ec~~1i·~·~ '~~·~~~!~: ~~~t~~r::~ 
partially recovers; the other one then becomes pa ra lyzed, and pa r
tially recovers, relapses, and so on. The internal muscles may be 
inroked. 

Recurr ing or periodic palsy, the miqraine oplltlutlmiq1t<' of Charcot, 
is a rare form. It occurs in both sexes, but women ar t' espcciall_v sus
ceptible. I t may begin in infan cy and recur at intervals for _v<'ars, the 
att:~eks being periodic, la!'ting a few <lays to six or eight weeks, and 
ending in co mpl ete recovery. 'l' hcir exact na.tu rc is not understood, 
but they re:-;cmb lc migraine in th at there arc SC.!Vere hea<lachc, p:.tiu, 
Uf.lually over one eye, and in t bcir association with vom iting. 

Generall_v paralys is of the e.xt ra.-ocuhir mm;cles is partial, and the 
symptoms will vary according to the muscles affected. When they a.re 
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all inrnln'cl there arc ptosis, di,·ergent stra.bismus, diplopia, and con
tracted pupil, with lo:::s of the light-reHcx and accommodation . 

Intra-ocular Para(11sis.-(a) Cycloplegia, or ciliary mu~clc-paral_yl'i~. 
giYes rise to a lo!'S of the power of accommodation, so that ,. for-si;rht '• 
is good. while ''near-sight·· is blurred and indi:-tiuct. This can be 
corrected by a com'cx gla:::s. Bilateral cycloplcgia. is usually clue to tt 

nuclear lesion. It is met with (1uite often in diphtheria. and in talies 
dor8alis. 

(b) Iridoplegia.-Tbe pupil may be dilated (111y<friasi•) from palsy of 
the sphincter or spasm of tlic dilator, or it may be contracted (111y111Jis) 
from tlJC antithes is of the above. 

The iris ha~ three actions-two reflex and one assoc iated: First, n. 
reflex contraction of the sphincter on exposure of tbe eye to light; 
second, a. refiex dilatation of the rad iating fibers on stimulation of some 
cutaneous nerve; and, third. a contraction on accommodation, usually, 
hut not neces:-:arily, associated with com·crgcncc (GowNs). 

First, light-reflex iridoplegia. 'The iris rencx is lost in locomotor 
ataxia, and rnny be also in syphilis. A~commodation and convergence 
arc, however, u~ually pre~encd Vb:qyll-Robrrtson pupil) . When the.sc 
also are lost tho condition occurs to which Jonathan Il utchinson gone 
the name ophthalmoplegict b1terna. 

In tr.•:ting this reflex care must be taken to a\•oid the contraction of 
accommodation. The patient should look at a rC'mote part of the room; 
tlien a light is brought suddenly in front of. and thrC'e or four fcl't dis
tant from, the eye. One eye should be examined at n. time, the other 
being covcre1l1 but not closed. 

Gowers has reported uni lateral reflex iridoplegia occurring in tabc·:-;., 
It is extrernel.v rare, however. The reflex path is a~ follows: the retina, 
optic ncne, chiai-;m, both optic tracts, corpora. qmtdrigcm ina, third-nenc 
nucleus. third-nerve trunk, ciliary gn.nglion, and the ci lia ry nerves. 

Reconil, skin-reAex iridoplcgia. Normally, painful stimulation of 
the skin of the neck causes reflex di latn.tion of the pupil, the afferent 
impulse being cnrried a.long the sympathetic. l n locomotor ataxia. 
mvosis often exists. In such cases Erb showed that the ,!<;kin-reAex was 
lost (.,pi11almyosi•). 

Third, accommodation iridoplegia., in which the power of accommo
dation is lost. The pupil does not become smaller when looking at 
near oh.iect8. 

II. The fourth nerve, or patheticus, the smallest cranial ncrrc, 
supplies the superior oblique muscle. Its superficial orig:i11 is to the 
outer side of the cruR cerebri, just in front of the pons. The fibers can 
be traced back ward to the vah·e of Yieu~sens, in the sub8tancc of which 
it decussates with its fellow. Its deep origin is in a. nucleus in the floor 
of the aqueduct of Sylvius, immediately behind and in clo~e connection 
with the third-nerve nucleus. After piercing the dura. mater the nen'e 
runs along the outer wall of the cavernous sinus and enters the orbit 
through the sphenoid fissu re. Since the superior obli11ue mu~cl e directs 
the eyeball dowm,·anl and rotates it, paralysis cau~e~ defoetirn down
ward and inwnr<l movements, and consequent diplopi~L with inclina~ion 
of the heacl fornanl and to the sound si<lc. When occurring a.lone 1t is 
probably due to a nuclear lesion. 
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III. The sixth nerve, or abducens, has its deep origin in the 
floor of the fourth \'Cntricle in close proximity to the ~c,·cnth-nel'\'e 
nucleus. Its superficial origin is from the lower part of the pons, in 

~~~1~g~~0t'~0c b~!~·:1?1~0~1~ a~~ut~ea~1t~de~;::~s t~::1~·gi~~h1i·~u1~\~r~~= ~;>t~l~i~·~~i 
fi~:surc to supply the external rectus. Owing to its long course, this 
nerve is specially liable to injury, usually from prcs:surc due to tumors 
or from syphilitic or other forms of meningitis. ParaJ.,~sis of the muscle 
causes con\·ergent stl'abismus. owing to an inability to rotate the eye 
outwanl and conse11uent diplopia. In nuclear lesions the cxtcrn~al 
rectus of the sa.me side and the internal rectus of the opposite side nre 
paralyzed, conjuµ:i\tC <1.cviation resul ting, the eyes Lcing directed away 
from the sitle of the lesion. This is due to the fact that the sixth nerve 
gins off a t\\ ig that n~ns to that region of the opposite third-nerve 
nucleus l?:O\'Crning the rntcrnal rectus. 

'fhis muscle is not "holly controlled by the sixth nerve, howe\'cr, for 
in nuclear lesions of the latter no degenerated fibers arc found in the 
third nerve; and. further, \\hen the eye with the p:nalyzed external 
rectu:5 is co\·ered the opposite internal rectus will act, though less rC'adily 
than normallv. 

General ·symptomatology of Paralysis of the Eye-muscles. 
-Lo!'.:; of powt•r in the ocular muscles is indicated by fin: kind:-; of \Yrnp
tom:-; (Gower;;): (1) Limitation of ..ilioi·ement.-'l'he amount of limitation 
in the moYemcnt of the Pyeball is in direct ratio to the dC'p;rcc of palsy. 
In compll1te pal~y the globe is ultimately fixed, 0\1 ing to contraction of 
the unopposed muscle. In partial paralysis, as tbe limit of moYcment 
is approached the motion is often jerky (paralytic 11}/Bla,qm.us). 

(~) Sfrabismus.-Owing to dcfoctiYc movement the axes of the eyes 
do not corre~pond. "The <leYia,tion of the axis of the paralyzed eye 
from parnllt'.!lism with th::it of the sound eye is termed the primary 
dc\•iation.'' 

(3) Secr11tda1·!J lJeriotion.-'· If the sound eye is prcn~nted from see
ing the object, and tile patient looks at tliis (is made to 'fix' it) only 
with the affectccl eye. the souml eve is moved still farther in that direc
tion, and hence thC <lcviation of ihe visua.l axes is increased. This is 
callc1l tLe "secondary dc\·iation: and depends on the fact. that two mus
cle.-: normally acting in uni:;on arc equally stimulated (mnerrntcd) for 
any gi\•en movement. "'Len one is weak, the amount of nerve·forcc 

• employed to mo,·e the souJHI eye acts ei1ually on the impaired eye, and 
hence the over-action. In paralytic strabismus fixation with the sound 
e_vc shows the primary deviation, while fixation with the affected rye 
reveals secondary dcYiation. In ordinary strabismus due to spasm this 
clot's not hold good; it matters not \\hich eye is used, deviation remains 
the same." 

(4) Erroneous Pro.fection.-We judge of our relation to surrounding 
objects by the pos ition of the eyeball as indicated to us by the degree 
of stimulation ne<!cssar ily brought to bear on the ocular muscles. W,hcn 
one of these muscles is weak, the additiona.l st imulation (inncrvat1on) 
?e~essary to move it in fixing _au object impresses us w~th the itlc~L tha.t 
1t is real ly farther away than 1s actually the case. and m attcmpt111g to 
toucb it t

0

hc fi nger goes beyond. This erroneous 11rnjcction. or inter-
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fercncc of visual sense-impressions, causes a disturbance of e11uili!Jrium 
and gi,·es rise to vertigo, which bas been named ''ocular vertigo." 

(5) Double l'"ision.-'l'bis is not due alone to a <liffercnce in the axis 
of vision, ca.using images on non-corresponding portion:; of the retina, 
but also to the erroneous projection. ·•If the patient looks with hoth 
eyes1 the field of the unaffected eye, being normally projccte<l, doc:s uot 
correspond with the ficl1l of the affected eye; the images formed in the 
two eyes arc mentall_v r!'ferrecl to different positions; objects arc seen 
double" (Gowers). The ··true image" is that one formed in the !-!Ound 
eye, '\bile the retina. of the affected eye receives the" false image." 

Jiomo11,ymous or simple diplopia is that in which the false image ap
pears on the "same side of the other as the eye by which it is seen." 
This is due to paralysis of an abductor mu~cle-convergcnt slrabisnm&. 
Crossed diplopia occurs in divergent strabismus, the result of paralysis 
of an adductor. The false image appears to be ou the other side of the 
real object-i. e. to'' anl the sound eye. 

Gowers· mnemonic is, ·'When the Yisual 1ines (prolonged ocular axes) 
cross, the diplopfri is not crossed." 

Ophtha.lmoplegia, a paralytic condition of the eye-muscles, may be 
partial or complete. Either the internal or the external muscles may be 
involved, constituting: oplttltalmoplegia interna or ei:terna, and, when Loth 
arc affected, total opbthalmoplegia. The lesions may be nuclear or pe
ripheral. Pressure clue to neoplasms, gummata. aneurysms, or basilar 
meningitis may produce it, or it may follow diphtheria. It also occurs 
in general paralysis, progressive muscular atrophy, and locomotor 
ataxia. It ma.y be (a) of sudden onset, due to so ni c vascular disturb
ance; (b) acute-the polio-encephalitis superior of \Vernicke-dcnlop
ing in a. few days or weeks; or (c) chronic. In the la.ttcr case symptoms 
of bulbar palsy are apt to be present also. Yon Graefe has described a. 
form of bulbar palsy limited to the ocular nuclei undr-r the name of 
progressive opht/1almoplegia. 

The symptoms Yary necessarily according to the muscles inrolvecl. 
~l1he treatment consists i11 the removal of the cau~c when possible. 

In inflammatory cases counter-irritation is employed by blisters placccl 
on the temples, behind the ears, or at the occiput, or by leeches. lntcr· 
nally, the sali cylates, mercury, iodids, and general tonics are u~eful. 
Rarely a. case will recover spontaneously. Electricity is probabl.v of 
little value. The diplopia, unless it can be obviated by a suitable lens. 
should be met by means of an opaque glass. 

DISEASES OF THE FIFTH NERVE. 

The trigeminus ncn·e has an extensive origin from the floor of the 
fourth ventricle. It supplies with sensation the whole region innen•atecl 
by all the other cra.nial nerves except the first and second. It resem
bles a. spinal nerve in that it has two roots, a motor and sensory, and on 
the latter a ganglion ( Gasserian). From the la.ttcr arise three sensory 
branches-viz. the ophthalmic, superior maxillary, and inferior maxillary. 
A motor root joins the last named, the larges t branch of the fifth nerve. 

l\.lorbid conditions of the fifth nerve cause sensory, motor, or gusta
tory symptoms. The lesion may be-(1) -Ponti ne hemorrhage, softening'. 
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sclerosis, or tumor. (2) Diserise or jnjury at the base of the brain
e. !/· meningitis, gumma or other t~o_ior, caries of bone. (3) Disca;.:;c 
or injury of the . branches. as nc~mt1s1 pr.css.urc (luc to ancurys~n of 
the internal carotlll or to a tumor Ill the p1tu1tary or Bphcno-ruax1llary 

(1ft~,r~~~bi~~lc~~:.~u~it~h:n8~~~;1.11cture<l wounds of the mouth and nose. 

Sym pt oms.-Sensory Portion.-In thC' irritati"e stage the chief 
feature i8 pain; this may be shooting, boring, or burning in charnctcr. 
Tenderness along the course of the ncrre and hypercsthcsi:i may a!Ro 
exist. Later anc8thcsia develops in the mucous mc111b1·anc of the no:-1c, 
mouth, lips, tongue, and 1 in some cases. of the hard an<l soft palate 
also. l\luscular movements are slower tLan normally, due to sensory 
interference. 

'fhe secretions are often increased, though at first they al'e lC'ssencd; 
hence the anosmin., duo to dryness of the nasal mucosa. Loss of sense 
of taste may also occur. Other trophic changes arc-infl::umuation ancl 
ulceration of the gums, looseness of the teeth, and inflammation of the 
eye. Corneal opacities. ulceration, sometimes perforation, and finally 
complete destruction of the cye-ueuro-paralytic ophthalmia-arc noted. 
This is especittlly apt to occur when the Gasserian ganglion is in\·olvcd. 
l)ainful and intractable herpes may derelop. Hemifacial atrophy may 
result from disease of the fifth nerve pien<lel). 

Motor Portion.-8pasm or Paraly.sis.-Partial or complete inhibition 
of the movement of the muscles in the region supplicd-i. e. those of 
the jaw, the masseter, temporal, pter.vgoid, mylo-byoid, a,nd the poste
rior belly of the digastric. 'fhe degree of palsy can be ascertained by 
placing a finger on each masscter or tempoml muscle while the patient 
alternately opens and forcibly closes the mouth. In external pterygoicl 
paral.vsis movement towa,r<l the sound side is imposs ible, and on de
pression of the lower jaw it dev iates towa rd the :1ffcctcd side. Glti
mately wasting of the muscles, with deformity, takes place. 

'l'he spasm (the so-called "masticatory spasm" of Hornberg) may be 
tonic or clonic. In tonic Hpasm-trismus or lockjaw-the jaw is firm ly 
set and the muscles are hard, rigid, and sometimes painful. This occurs 
in tetanus, in certain cases of tetany and hysteria. in caries of the teeth. 
occasionally after exposure, and in irritative centric or peripheral 
lesions. Ulonic spasm is more or less continuous or intermittent. The 
former consists of short, quick, vertical or rarely lateral tuo\·ements 
(e.g. chattering of the teeth), usually associated with some other ron
dition, as paralysis agitans, general convulsions, and the like. or it may 
exist alone, especially in women late in life. 'l1he intermittent form is 
rare and occasionally occurs in chorea. Contractions are single, forci
ble, and are separated by some little time. The tongue and checks 
may be Litten in the attack. 

'Gustatory Port ion .-S'.11mptoms referable to this portion arc not alwa,ys 
present in disease of the fifth nerve. ']_~here may be a loss of ta..;tc with
out sensory d isturbance, or uice versti, or both may exist contcmporan.c
ously. Lesions of the nerve-root or mi<l<llc-car d isease may cause 1t, 
but pontine lesions, as a. rule, do not. A pencrted sense of tastc
parageusia-may be present in hysteria and insanity. Increased scnsi
tivencss-ltypergeusia-and subjective sensations of taste may result 
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from irritative 1esions, and the latter may precede an attack of epilepsy 
(as an aura). 

The diagnosis is not difficult as a rule. Aucsthesia in the area sup
plied by the nerve, with loss of taste, is fairly conclusi,·e. Spasm may 
be simulated in cases of rheumatism or rheumatoid arthritis invoh·ing 
the tcmporo-maxillary articulation. 

Treatment.-'l'he underlying cause should be attacked when po'
sible, and mercury, the iodi<ls. and the salicyhttes should be administered 
in specific cas('s and in those due to exposure. AnnlgeRics, and C\'en 
opia.tcs, may be nccci:;sary . Sometimes vigorous cou11tc1·-initation is of 
value. Attention must be paid to the condition of the general system. 
The battery may be tried, prefentbly with the faradic currcnt1 or by 
means of electricity short and extremely rapid blows may be made O\'Cr 
the UCl'\' C. 

DISEASES OF THE SEVENTH OR FACIAL NERVE. 

The nucleus of this ncnc in the Boor of the fourth vcntric:le is in 
rclarion with those of the sixth. eighth 1 and t\relfth nenes. l.ike the 
spinal uerve~ 1 it has an upper and lower neuron or motor segment, the 
former extending from the cortical center in the lower Rohrndic region 
to the nuclcu::s, \\hi le t11c latter runs from the nucleus to the periphery. 
Lesions may involve any part of the tract, producing either spasm or 
paralysis. 

Spasm.-This may he idiopathic or organic. 
Etiololly.-1t sometimes follows paralysis. and ma.y be rC'flcx, show

ing carious teeth and intestinal worms. It is more prone to develop in 
individuals with neuropathic family histories. The variety follo\1ing 
paralysis is most common in young adults and cl1ildreni "hilc the. ordi
nary facial spasm almost invariably occurs later in life. Lcsio~1~ m the 
facial center, or pressure on the nene at the base of the brain by an 
aneurysm or tumor, may gi\'e rise to it. 

Symptoms.-Spasm is usually clonk-, and occasionally tonic. It may 
be unilateral or bilateral, and one or two or all the muscles ~upplied by 
the seventh ncnc may be inrnhccL 'fhe eyelids alone arc sometimes 
iurnlve<l-blt'pharospasm-forming an associated s~·mptom in certain eye
diseases, together with photophobia. The spasm is tonic. Clonic spasm 
-11ietilatiun-occurs in ln·stcria. and allied neuroses. Generally, how
c,:er, blcpharospasm occu;·s with a spasm of the lateral facial 1~usclc~. 
'11th twitching of the eyelid and the side of the face. 'I1lll' frontal is 1~ 
rarely i1n-oh·ed. Yoluntary movements, as in speaking or eating. and 
emotion, increase the spasmodic moYements. No pain is present unless 
the fifth nervC is also disturbed. Loss of power occurs in progressiYe or
ganic cases. The palate is not affected. 

'l1be f'ow-se of the disease is apt to be slow1 and of1en persists till 
death, with remissions or intermissions from time to time; the prognosis, 
therefore, should be guanlcd . 

'l1he treatment consists of tonic and hygienic measures. All causes 
of irritation should be removed if pos.:.:ible. Ncrvf'-tonics-silver, valc
riau, r.inc, a);afotitl:i..1 as well as stryclrnin hypodermically-are of little 
value. Elce:tricity and sedtitivP (lrugs are of more use as palliatives. 
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Counter-irritation may be applied over any tender spot or behind the 
ear. Finally, nerve-stretching may be tried. 

Paralysis (Bell 's Palsy).--Oepending on the sea.t of tbc lesion, we 
havc-(11) supra-nuclear, (b) nuclear, and (<') infra-nuclear palsy. 'l'he 
following table presents the general differences between upper an1l lower 
neuron palsy: 

Sc1'nA-:-;cc1,EAR PARAL\'SIS. 

The upper part of the foce is not. af
foctetl, thf' mm1c\e!'l of the un~le of the 
mouth heing chiefly concerned. 

Yoluntary 1110\'cments are more impaired 
than the emot ional. 

All reflex movements are normal. 
Eh>ctrle reaction is normal. 01· on ly 

11\i~htly impairt:d to both galvan ic and 
faradiccunents. 

There is no wa);ting. 

.Kuc1.EAR AND b;J-'RA-NL'('t.EAn PAll.Af,YSJi>. 

Al;h~a~-1~bi~~1~:.isf~~l~I ~1'.~~~;;j~~ including 

Yoluntary and emotional movements 
equally atfoctcd 

All reilex.mO\'ern<.•ntsarelost. 
Reactions of Jcgcneration are pret'ent. 

Wasting is present. 

(rr) SuprrHluelPar paral!Jsis is generally associatc<l with hcmiplegia, 
the pab_r of face and limbs being on the same side-i. P. opposite the 
le~ion, which may consist of a hcmorrha.ge, tumor. absc<':5S, Hoftcning, or 
which ma.y be the result of injury, and may be situated in the cortex, 
corona ra<liata, or the internal capsule. When the cortical face-center 
i~ alone inrnh·ecl, the limbs escape (monoplegia faeialis). 1'his form is 
rare. 

(b) J..Yucll'ltr prtraf.11sis is due to hemorrhage, tumor, or softeni ng at the 
site of the nucleus in the medulla. It may also re!-lu lt from an attack 
of diphtheria, and YCry rarely occurs in cases of antcro-poliomyclitis. 
As already noted, the symptoms arc sim ilar to those of infra-nuclear 
paralysis. 

(e) I1~fra-nuelerrr paralysis is caused by preSSlll'C on the nerve at the 
base of the brain by tumors, meningitis, an eurysm, or la emonhage. In 
the Fallopittn canal the nerve m~1.r be damaged by bone-cliHeasc or ;.;ome 
form of otitiH. 'l'his is the sea.t, too, of the so·ca.lled "rbeumtLtic neur
itis.·· the result of exposure. 

Fracture of the base of the skull or injury to the nen•c as it emerges 
from the stylo-masto id foramen ma.y result in facial palsy . Diplegirr. 
.fi1eitllis is rare, but may be cau~cd by a single lesion in the pons, where 
the facial paths cro~s. or b_v two lesions, one on either side. The causes 
~numerated abO\'C, when bilateral, beget double fa<'ial paraly8is. 

Lesions in the lower part of the pons may rc8ult in cro:-sed hcmi-

;~~f~~;c t~~i1~tb:~8e1~::~~~n~~"~} \~~~ ~~r~~e:i:h:~~11i!e o~~~:e1~~1n:.11 e T~1~c~~~~ 
\\ill be paralyzed on the same side as the lesion, since th is fatter is below 
thl' ilccussation of the facial tracts, and invokes the outgoing nerve, to
~t'th(.' r "ith opposite hem ipleg:ia. In altern::ite or crosse(l hemiplegia. 
tUe facial palsy is of the infra-nuclear type, while in ordinary hemiplegia. 
the supra-n nc'lca r tvpe is met witlL Certa in symptoms of nerve-irrita
tion may precede tl~e actual pah;y or may be concomilant, such as slight 
pain and tenderness, some swelling in front of the ea r. m11scula.r twitch
ing, and occasionally n:ortig:o. 

S!Jmptoms.-'l'he affected si<le is immobile an<l expressionless, and tbe 
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normal lines arc diminishe<l or abolirshe<l. This is :sl'cn most markedly 
in those abon middle life. 'J'he eye ci.rnnot be closed, oning to droop
ing of the lower lid, au<l, as the tears are not directed into tht•ir proper 
channel, the eye waters. Yoluntary and emotional movements arc lo:--t. 
Whistling and smoking arc performed with difficulty, if at all, 3.ll(l fornl 
collects between the teeth and cheek of the affected side, owing to paral
ysis of the buccinator: in drinking the patient inclines the head to the 
sound side to pre\'Cnt escape of the liquid from the corner of the mouth 
'l1he <lilator naris is paralyzed; hence sniffing is interfered with, and the 
sense of smell is lowered on that side. 

When the tongue is protruded it seems to be drawn toward the pal
sied side. 'rhis is not the case, however, the effect being due to con
traction of the unopposed muscles on the sound side. A II reflex 1110,·e
mcnts arc lost. 1l1he palate is not affected, und sensation is not impaired. 
When the nerve is involved between the intwnes<·entia, ga1191{'/0rmis :md 
the origin of thC' chonla. tympani, taste is lost in the antC'rior part of the 
tongue. When other parts of the nen-e are dise:isecl, taste is not inter
fered with. unless an ascending-or. more rarely, a desccnding-neur· 
itis develops. Hearing may be increased. owing to paralysis of the 
stapeclius, with consequent unopposed action of the tensor tympani. 
In ear-disease and in disease of the base of the brain, inYOl\"ing Loth 
facial and auditory nen'es, hearing is lessened. Some <lcgree of wast
ing takes place in the affected muscles, and both quantitatiYe and qual
itative electric changes quickly follow the palf'y. 

The duration of ;rn attack varies from a. few days to scYcrnl months 
or a. year, and in rare cases it is permanent. ;l'he ons('t is usually 
prompt, and the acme of the attack may be reached in from a few hours 
to a couple of ch1ys. 

IJia9nosis.-Frorn the table pre\'iously given it'\ ill be C'asy to differ
entiate supra·nuclcar from infra-nuclear palsy. Jn cases of I on~ stand. 
ing, when contracturcs have taken place, owing to the furrows thus pro
duced the affocte1l side may be taken for the sound side, but on getting 
the patient to whistle the true state of affairs will manifest itself. 

1l'r1,at11unt.-Rcarch for the cau.c;;e. If ear-disease is present, make 
provision for free drainage; if syphilis. give iodid of potash, mercury. 
or both. ln cases due to cold. the so-called rheumatic palsies, counter
irritation is especially called for, and cantharidal collodion, fiy-bli:..ters. 
or thC' actual cautery behind the ear or over the occiput are ,·cry U!-'Cful. 
The bowels should be freely opened, and diaphoretics or hot bath" and 
alkaline diuretics administered; in the inflnmmatory stage snrnll ilo:-<es 
of mercury arc of value, and later· mercuric iodid or general tonic~. 
GalvaniHm may be employed to stimulate the nenes and tu Lelp in 
maintaining the tone of the muscles. When contracture~ tl1reaten in 
late cases tbc use of electricity should be dispcn5lccl "itb. 

DISEASES OF THE AUDITORY NERVE. 

The eighth nerve lrns its deep origin in the medull a. The center is 
connected by fibers with the cerebell um, probably by means of an equi
libria! mcclrnnism. The auditory fibers decus!';atc in the region of the 
nuclei, passing in tbc posterior extremity of tbe internal capsule to the 



DISE.ISES OF 7'1/f: .I 1'])/'f'OR 1· NHRYE. 1051 

opposite hcmisphC'rc. The cortical center is in the mid<lle of the first 
temporo-sphenoicl COll\'olution. Destruction of that of the left side re
sults in word-deafne.~s; thus. spoken words may he hca.rd, but al'c not 

~!~~gt~·~zcetU ~:)~~:h.in\~~~,:=d18b~t~~e::o~~:~~r~~~d:l~~~n.th!{~~~~-rc~~~ a~l1\\i~ 
ncr\'C may be implicated at the base of the braiu by tumors, :rneurysms, 
hemorrhage, meningitis, and traumatism. Erb has described a primary 
1u.~r\'e-dcgeneration in tabcs dorlSalis. Disease may attack the laby
rinth, either primarily or secondarily to ear-disease. Drugs-quinin, 
apiol1 salicyhttes-may cause deafness similar to the labyrinthine vttriety. 
Jn anemia. and in other condit ions in which thC' general hea.lth is below 
par, also in hysteria, hearing may be affected. The lesions g ive rise 
either to an increased or diminished sense of hearing: 

(a) Hyperae-u,sis, in which certain or all sounds a.re intensified. Paral
ysis of the stapedius muscle causes low notes to be heard with great in
tensity. Auditory h_vperesthcsia. may also occur in hysteria or during 
the course of cerebral or general disease. 

(b) Dysaeusi8-<lifficult hearing-ma.'' be due to middle-ear disease, 
or it may exist as a "nervous deafness," the result of labyrinthine or 
nerve-disease. These may be differentia.tcd by means of the tuning
fork. Normally, air-conduction is better than bone-conduction, and if 
in a deaf perso~1 a. tuning-fork can be heard vibra.ting longer when held 
agaimst the skull-rn.ult or temporal bone than in front of the ear, there 
is some impairment of conduction in the mC'atus or middle car. When 
the patient is deaf, and yet the normal relation is maintained between 
air- and bone-conduction', the labvrinth or i:he nerve is at fault. 

{I') Tinnitus auriwn-irritatiOn of the auditory nerve-a condition 
in which subjective sounds occur, such as whirr ing, buzzing, ticking. or 
ringing in character. In ccrta.in subjects they are worse at night than 
during the day, and at times they are paroxysmal; as a rule, in any 
case they are intensified when the geucrnl system is bc1ow par. 

Tinnitus may be caused by anemic or depraved nutritional states, 
intra-cranial aneurysm, pressure on the cerYical ~ympathetic by enlarged 
glands, tumor. or aneurysm, impacted cerumen 1 otitis media, lahsrinthine 
disturbance, blows upon the head, excessive auditory stimulation. loud 
noises, or it may occur during an attack of migraine or as an epileptic 
aura. In a neurasthenic individual the subjec.:tive noise, no matter what 
the cause, will be accentuated. The more complex and elaborate the 
sound, the greater the probability of its being of central origin. 

Treatment.-Careful search must be made for the cause of any of 
these morbid conditions just described, and when practicable the,v should 
be remo"ed. The system should be brought into as good a cornlition 
as possible. In hyperesthesia bromids occasionally a"ail. Jn dy1'acusis 
Jittle can be done when the cause is labyrinthine. 'J'be same is trur 
when the nerve or its centers are involved. Counter-irritation and 
electricity may be tried externally, and iodids internally. These meas
ures should be employed in tinnitus, but with more liope of. relief; in 
addition, sedatives are generally call ed for, anU even morphm may be 
necessary in paroxysmal attacks. 
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M~NIERE'S DISEASE. 

Definition.-An aural or labyrinthine Ycrtigo-origina.11,Y described 
by :JlCniCrc in 1801; the cardinal symptoms arc vertigo, deafness, 
noises in the car, an<l sometimes vomiting. 

Pathology.-'l'hcrc rna_Y be an inflammation or atrophy of the 
ncne-endiug:s. There arc also changes in the la.byrinthinc membrane 
from any cause or from hemorrhage. 

Etiology.-~JCnihc's di .. case is most common after thirty, and is 
rarely met with before that age. It is twice as common in men as in 
women. 'l'he precise lesion is labyrinthine, and is the result of exposure, 
gout, syphil is, sen il e change, congestion, and, more rarely, hcmorrlrngc. 
Any cerebral disturbance or gastric or other irritation is apt to in1lucc 
an attack. 

Symptoms.-Ycrtigo is present, and rn ri es from an extremely slight 
transient attack, and one that is entirely subjective, to one of almo:.t 
cxplosi\•e violence. The patient may have a sensation of ha,Ying been 
struck, and then of falling hc;.wily to the ground. 'L1he slight form nrn.r 
be continuous \\ith more or less frequent ~c,·cre attacks, or a complete 
intcrmi~~ion of dass. weeks, or months may tran~pire. 'l'he attacks 
rna_v arise without npparent cause, or as a result of' a blow or c,·en a 
su<ldcn movement, and occur during both working and slC>cping hour:-;. 
The giddiness, when sc,·erc. causes nausea and vomiting, and. if pro
longed, bile is vomited as in ordinar~· biliou~ attacks. When the attark 
is Yery acute momentary unconsciou:;ness supcnenc:;. Ny;.;tagmus and 
<liplopia may occur during 3-n attack. Tinnitus awl deafness usuall_v 
exist together, the former bC>ing constant. but of slight degree, and po!ii
sibly worse during an attack; it may be C'uti rely ahscnt between the 
attacks. 'rhe latter (nenous deafness) is consta nt and of varying 
severi ty in different individuals. 

Diagnosis.-rl'he occurrence of vertigo and tinnitus in n. person 
with more or le$S nervous deafness, with or without gastric symptom~, 
establishes the diagnosis. The tinnitus and the charactC'r of the deaf
ness usuall.v sulllce to distinguish this from other forms of V('rt igo. In 
epilepsy '\ ith auditory alll'<"C the period of unconsciousness is gener:illy 
much longer, and on re~aining consciousness the patient is dull and 
drowsy for ::.ome time. It is possible also, as a. rule, to elicit a history 
of com·ul~ions. 

Prognosis.-Jn some cases the condition grows progressi\·el.r worse 
until dcaf'uc~s supervenes, when it ceases. Often, however, arrest or 
impro,·ement. or eren complete recovery, may be secured. In hcart
di!:il'asc the !-ithoc:k may prove fatal, and in the very acute but, fortunately. 
rare ca!'eS the prognosis is alw ays bad. 

Treatment.-Counter-i rritation o'·er the mastoid process and the 
internal use of hromid8 to lessen the morbid sensibi lity will prove valu
able. ~rhe cmunctorics must be gotten in good co11cl itio n1 and any un
derl~·ing di~easc1 as syph ili s or gout, must be treated. Charcot suggested 
the use of drugs thal JHO<.lucc tinnitus-quinin, for instance. Th e cases 
were worse• a t the time, but some of them seemed to improve subse
quentlv. Gowers eruploys so<lium salicy late in 5-gr:tin (0.324) closes, 
thrice 

1

daily 1 bclie\' ing that more good a.rises when such drugs are given 
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in moderation. Apio] might he tried in this connection. Nitroglycerin 
and the nitrites are 1;omctimcs of Yalue in cases a~sociatcd with arterio. 
sclerosis. 

DISEASES OF THE GLOSSO-PHARYNGEAL NERVE. 

The ninth cranial nerve has it5 origin in the postC'rior part of the 
floor of the fourth ventricle, in close relation with the pneumogastl'ic 
n<'rve. Our knowledge as to its function is not exact, botb because it is 
!l.clflom if cvcl' inYolvc_d alone, and .also, on account of its many connec
tions(~\ ith the trigcm1nus, the facial, the pncumogastric, anti the sym
pathetic nerves), it is difficu lt to say whether the tcl'minal fibers in· 
volvt!d represent the functions of its roots or of one of its connections 
(Go,1e r8). 

Its fibers n.re distributed to t11e tonsils, the back of the tongue, the 
soft pahte, the phm·ynx, the Eustachian tubes, and the tympanic ca,·ity. 
It isupplies both motol' and sensory fibers, but not those of taste. 'rhi8 
nerve i!; inrnlvetl in the nuclear degenerations that arc spoken of as bul
bar pabies. 1t ma~· be also affected by meningitis or new gro\1 tbs. 

DISEASES OF THE PNEUMOGASTRIC NERVE. 

As already stnte<l, the origin of the tenth cranial nerve is in intimate 
relation with that of the ninth. It is al<:.:.o continuous below with that 
of the eJe,·cnth, and all three are af':sociatecl with the center for the 
hypoglossal nen·e. The nerve proper arises from the F;iclc of the me
dulla, arnl rnn~ on either side of the neck in the sheath of the carotid 
arter)', l)•in~ behind tha.t vessel. It enters the thornx in front of the 
suLclavian artery on the right side, and between the subcl:.wian and the 
en rot id on the left; then it courses bes ide the esophagus, and is distrib
uted to the pharynx, larynx, lungs, heal't, esophagus, and stomach, ancl 
bend~ fibers to the intestines and spleen. 

The esophageal fibers are both motor and senRory 1 gastric fibers being 
chiefly sensory. The vap:us is in part the motor ncn'C of the intes
tine<:.:.. lt also contains both acce1era.tor and inhibirory fibers for the 
l'l'Rpiratory center, is the cardiac inhibitory ncnc and a va~o-dilator, 
arnl i:-1 :'ai1l to contain trophic fibers for the hca.rt anil lungs. 

Etiology.- Thc ncn·e may be im·olved at it!-1 nucleus either by 
hemorrhage or softening. The nuclei of the ninth, eleventh, and twell'th 
nerves arc simultaneously attacked, either wholly or in part, giYing rise 
to a group of symptoms kno\1 n as bulbar palR]/· 'l'hc tenth nerve at its 
superficial origin may be comprcRscd by neoplasmR, aneurysms. and the 
products of u1enin9itis; in itR course do'' n the neck it nia.y suffer pres
sure, or may either be tied in ligatinp; the carotid artery or cut. in the 
removal of a tumor or enlarged glands. Very rarely it may be 111jured 
by incised or punctured wounds, or be the seat of neuritis due to expo
sure or to some toxemia. The morbid conditions of the pncumogastrie 
are Lest studied by cons idering the branches of distribution sepnratcly. 

(a) Pharyngeal Branches.-'l'he musc:1cs and mucous membrane of the 
pharynx nre supplied by branches of the pncumogastric and g lo8i::o-pha
ryngeal ncn·es, constituting the pharynge<ll plexus. 'l'l.ic pliarynx may 
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be the seat of spasm or paralysis: this is purely a" fun ctiona l ·· condition. 
and usually occurs in hysteri c (globus hystericus) or in nervous irnli
vicluals. One of my own patients (a woman) after ~ome domestic trouhlc 
became extremely nervous. She complained of increasing difficulty in 
swallowing, until finally she could scarcely take liquids, this symptom 
becoming aggravated when any one was watching her. She was curcrl 
by the daily pctssagc of graduated esophageal bougics. 

Paralysis of the pharynx causes difficulty in swallowing, so that foo!I 
remains in the mouth instead of being passed into the esophagus. Par
ticles often enter the larynx and give rise to paroxysms of coughin~, 
and at times ca.use chok ing. When the soft palate is al :;:;o paralyzed, 
the food is regurgitated into the nose. 'l1be lesion is gcner:illy nuclear, 
causing bulbar paralys is. The root of the nerve may be involved as it 
lcaxcs the side of the medulla by meningitis or by pressure from a neo
})lasm or an aneurysm. Ha.rely it may be caused by a toxic neuritis. 

(b) Laryngeal Branches.-The superior laryngeal nerve furni shes 
sensory fibers to the mucous membrane of the larynx above the vocal 
cords, and supplies also th e crico-thyroid and epiglotti<lean muscles. 
'l'he in ferior or recurrent laryngeal nerve, whi ch takes its origi n in the 
superior thoracic region, winds around the arch of the :tarta on the l<:ft 
side and around the subclavian artery on the right, reaching the larynx 
by running up between the trachea and esophagus. It is the sensory 
nerve of the larynx below the vocal cords, also of the entire traclH.:a, 
and supplies all the muscles of the larynx except those named above. 
It has been shown that the motor fibers of the larynx come from the 
glosso-pha.ryngcal nucleus, the pneumogastric fibers bein g sensory. 

Spasm of the l"1·ynx is Jue to 01·er-action of the glottis-closers (the 
addu ctors), though some cases described in this category arc probably 
instances of abductor paralys is. 'l1he condition is rather rare in adults, 
but quite common in children (laryngism us stridulus), and particularly 
in rnchitic subj ects. An attack may also be induced in those predisposed 
by a.ny form of nerve-irritation or catarrhal condition of' the respiratory 
tract. It ma.y be part of a. general neurosis; it is sometimes seen in 
ta.bes dorsalis (laryngeal crisis); and Liveing reports that be has seen it 
take the place of an attack of migraine. Spastic apltoria consists of a 
spasm induced whenC\'Cr an attempt to speak is made. Lar,v ngcal 
spasms occur most frequently at night. Dyspnea. is the most striking 
symptom, and is so intense in some cases that suffocation seems imm i
nent. The patient may be cyanotic. Soon the retained carbonic acid 
gas C'auscs relaxation, but, as the cords open slowly, the inspiration is 
accompanied by a crowing sound, and the expiratory sound is harsher 
than normal. 

P aralysis of the larynx may be the result of a. nuclear degeneration 
(glosso-pbaryngeal). producing chronic bulbar paralysis, as already 
mentioned; this form may occur in disseminated sclerosis, tubes dor
salis, general paralysis of the insane, and in certa.in toxemias. 'fh e 
paralysis is gc-nerally bilateral; rarely it is unilateral. 

Very rare ly a. cerebra.I cortical lesion in the laryngeal center may 
cause pscutlo-bulbar para.lysis. Since the two centers arc compensatory, 
the lesion must be bi lateml. 

The nerve ma.y Uc involved at its root or in a.ny part of the trunk, 
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and ::mch lesions arc usually unilateral. 'l1he recurrent laryngeal ncn·e, 
e:-;pcci:tlly the left, is more apt to be diseasc1l than the superior, on 
account of its position. 'Thus, the arch of the aorta. is more frequently 
the scat of au aneurysm than the subcJa,·ian; enlarged thomcic glands, 
neoplasms, and an enlarged thyroid can also damage these ncncs. 'L'he 
peripheral filaments lll<L.Y be attacked as part of a multiple neuritis. 

In certain cases the muscles become weakened without being para
lyzed, this possibly being due to a local neuritis, or to a congestion and 
inflammation of the mucous membrane from over-use (clergymen's sore 
tlll'oat), or as the result of exposure. 

'l1he following arc the chief forms of paralysis: 
(1) Complete Pcmtlysi,,.-By this is generally understood paralysis 

of all except the crico-thyroid and epiglottidean muscles, though occa
sionnJl.v these may also be involved. 8ince the cords are paralyzed, 
phonation is impossiblP. As a rule, there i:s no interference with respi
ration, though the pressure of the in-going air may bring the cords 
nearer together, ancl thus produce a certain amount of inspiratory 
harshness. 

As the cords cannot be closed, coughing is impossible. as the air 
escapes through the glottis, and no expulsive force can he given to it. 
When the paralysis is unilateral these symptoms will of necessity he 
modified, and some degree of phonation may he possible. The most 
common cause of this condition is an in"olvcment of the recurrent 
laryngeal nerve; the lesion may, however, be nuclear or in the cour~e 
of the nerve-trunk. 

(2) Paralysis of the Abd1<etors.-Tbe only special abductor muscles 
are the posterior crico-a.rytenoids. When they arc invoh'ed the glottis 
fails to open in inspira.tion 1 and the unopposed adductors bring the vocal 
cords together. They are still more closely approximated during inspi
ration by the column of air, and hence the prolonged, stridulous inspi
ratory sound. Phona.tion and expiration are pra.ctica.lly uncha.nged . It 
is quite likely that many cases supposed to be instances of hysteric 
spasm of the glottis are really cases of abductor paralysis. 

In unihtteral paralysis the normal movements of the unaffected vocal 
cord preYent any marked degree of dyspnea and stridor: phonation is 
usually hoarse and of a low pitch. In cases of long duration the symp
toms become more marked as the unopposed adductors undergo second· 
ary contracture and still further narrow the glottis. 

This condition may be due either to centrnl dis.eas.c or to ~ome local 
change. The abductor muscles may be dcgcnera.tecl, while all tLe other 
laryngeal muscles ure healthy, or one or both recurrent nerves may be 
affected. These nerves innervate both the a.bductors and adductors, and 
it is not clearly understood why the abductors alone should suffer when 
the parent nerve-trunk is involved. At an.v time it might be a very 
~r:tve condition, for should any swelling of the cords supervene nothing 
but a prompt laryngotomy could prevent suffocation. . . 

(3) Adductor ParalyRis.-'J'he cords move normally durrng i:esp1ra· 
tion, and hence there is no stri<lor; as they cannot be approx11nuted, 
however, pLouation is impossible. 1J1bis condition is met with in Uy~
teria., producing .hysteric a.phouia, in public speakers who overtax their 
voices, and also in laryngitis. 



1056 ll!SEASES OF THE XERVOL'S SYS1'E.lf. 

The following table, from Gowers' text-book on 1Jist'll8t'S of tht: .... Yer
i1ous System, enables one to get a comprehensive idea of the subject: 

S\'l!PTOllS. SJG!'\'S. 

Xo ,·oice i no cough; stri- Both cords moderately ab- Total hilatcral palsy. 
dor only on deep inspi- ducted and motionless. 
ration. 

Voice low-pitch<'d and 
hoarse;nocouµ;h;stri
dor absent or sl ight on 
deep breathing. 

Yoicclittlechanp:cd;cough 
uormali inspirn.tiondilli
cultand long:, with loud 
str itlor. 

Symptoms inconclusi\•C; 
littlcaffcctiouofrniceor 
cough. 

No ,·oicc: perfect cough; 
no stridor or dyspnca. 

One cord moderately ab
ducted and motionless, 
the other movin~ freely, 
and even beyond the mid
dle line in pholllltion. 

Both cords near top:ether1 

and, during inspirntion 1 
notseparatcd 1 butcven 
drawn nearer together. 

One cord nf'ar the middle 
line, not moving- durin~ 
inspiration; the other 
normal. 

Cords normal in position, 

~;:~i~:~~~~~ nob~ally11~~ 
brought together on an 
attempt at phonation. 

Total unilatC'ral palsy. 

Total abductor palsy. 

Unilateral abductor pal~y. 

.Adductor palsy. 

Sensory disturbances of the larynx are rare, and especially hyperes· 
thesia. Anesthesia may be due to bysteria 1 or to bulbar paralysis, or to 
disease of the superior laryngeal nerve. It is dangerous, as food may 
enter the windpipe. 

(c) Cardiac Branches.-'J'hese with branches from the sympathetic 
form the ca rdi ac plex us. 'J1he vagus contains both accelerato r ancl in
hibitory fibers, but t he latter predominate; therefore irritation of the 
nerve, either centric or peripheral, will slow the heart's action. Czennak 
was able to slo" the action of his heart by pressing a small tumor in 
bis neck agai nst t he vagus nerve. When the function of the ncnc is 
lowcr cd1 inhibition is removed and the heart's actio n becomes rapid. 
This may be brou~ht about by a toxemic neuritis, by pressure, accidental 
ligature, or hy incised or punctured wounds. Various emotions an<l 
nenous states may bring about the same result. 

(<I) Pulmonary Branches.-Both accelerator and inhibitory fibers ex
ist, but in this case the accelerator influence predominates, so that irri
tation results in increased respiratory IDO\'Cmcnts or even in bronchial 
spasm 1 since the bronchial muscles are also supplied by this ncne. It 
is this nerve that is supposed to be concerned in the production of a!'th
mat ic paroxysms. Therefore, when the nenc-function is lowered the 
respirations become much !l'lower. The nerve is supposed to contain 
trophic fibers for the lungs. 

(e) Esophageal, (f) Gastric, and (,q) Intestinal Branches.-Thc esoph
ageal bmnchcs arc rarely damaged. aml irritation (spasm) occurs more 
frequently than paralysis. 'l'he pncumogastric g ives the sensory, and 
in part the motor, nerve-supply to the stomach, and irritation gives rise 
to increased contractions witb some pain . 

Hunger is in cer tain people said to be connected wi.th the \'agus. and 
vomiting may result from direct or reflex irritation of the nene. Par-
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alysis causes some diminution of the gastric contractions. ~formally, 
the va.gi ac:celcratc _intestinal peristalsis. 

Treatment.-lt is almost always impossible to rcmO\'C the cause of 
the abO\'C' conditions. Syphilitic lesions are probably the most an~cn
able, au<l in the various laryngeal palsies electricity ma.y be employed, 
though it is of somewhat doubtful utility, and in ttbductor palsy may 
possibl_y exert a harmful influence by sti~mtlating the ad<luctors. titrych
nin and genera l ton.ics shou ld ~e admimstered. :\hssage of the ~arynx 
may be tried. and m spasmodic conditions attention shou ld be d1rccted 
to the general physical state. All sources of nerve-irritation shou ld be 
remore<l if possible, and bromicls, or even chloral, should be given. 

DISEASES OF THE SPINAL ACCESSORY NERVE. 

This ncne consists of two parts-an external or sp inal, and an in
ternal or acces~mry. portion. The latter has already been described in 
connection with the pneumogastric nerve. I t forms the motor portion 
of that nerve. and is distributed to the laryngeal and pharyngeal mus
cles. The spinal element ar ises from the rnultipolar ganglion-cells in 
the anterior gray horns of the cervical cord, ascend::; and enters the 
cranium through the foramen magnum, and leaves it, after joining with 
the accessory part, through the jugular foramen. I t supplies the sterno
mastoid muscles and in part the trapezius. 

Injury or disease of the nerve may result in spasm or parnlysis. 
Only the spinal part is considered in this section. 

TORTICOLLIS. 

(1l1·y-neck.) 

1:1-1h is may be a congenital or an acquired condition. 
Congenital torticollis, or " fixed wry-neck," is the result of an 

atrophy and shortening of the sterno-mastoid muscle, brought about 
b.y some intra-uterine condition or, possibly, by a.n injury a.t birth. The 
right muscle is most commonly affected. 'l'he head turns slightly to
ward the sound side; the eye may de\'ia.tc, and curvature of the cervical 
spine may develop. 

Facial asymmetry is a. usual concomitant of this condition. The 
face on the same side as the le:-:ion develops less rapidly than the other 
side, and in time secondary contracturc of the unopposed muscles ta.kes 
place. 'L'he torticollis can be cured by tenotomy, but the facial asym
metry persists. Fixation is necessary for a. while when contracture 
exists. 

Spasmodic wr,y-neck ma.y be tonic or clonic. Tbese forms may co
exist, alternate, or occur independently in different inclividua.ls. The 
condit ion is met with a lmost excl usively in adults, and occurs most 
frequently in middle-aged men. 

Pathology.-No macroscopic or microscopic e''iclence of any lesion 
has been discovered, and the condition is probably dependent upon an 
over-activity of the neurons in the various centers that control the 
muscles of the affected part. 

Etiology.-'l 'he influence of sex and age ha~ been mentioned; a 
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neurotic heredity may also predispose. Torticollis may folio\' habit
spasrn, or some injury to the head or neck, or exposure to cold, the Jat
ter constituting the •·rheumatic'' type. Rarely, robust, healthy-look
ing individuals are attacked without any apparent cause. Cenical 
caries may cause rigidity of the neck, simulating torticollis. 'rhc spa~m 
is usually tonic in such cases, as it is in thol'c of the ''inflammatory., 
type. where, in children particularly, enlarged :wd painful glands arc 
found under the stcrno-mastoicl. 

Sym ptoms.-The occiput is drawn toward the shoulder of the 
affected ::;idc, the chin is ele,'ated, and the face rotated more or lc.ss 
toward tl1c sound side. The sterno-ma~toi<l may alone be affected, or tlic 
tra.pezius ma.y also be involved. In the latter· case greater depression 
of the head takes place. Spinal cunature may ensue, tLe convexity 
being toward tlie sound side. '..L1his only takes place in ca~cs that have 
existed for some time. Clonic spasm is infinitely more distressing and 
more apt to be permanent. 

~ome pain and muscular twitching may precede the onset of the 
attack, though, as a ru le, muscular contractions arc the first ir.dication. 
'l'hese are mild at first, and rarely abruptl.v, more commonly ~lo\\ly. 
they increase in ~e,·erity. As the case progresses other mul'clcs, a111l 
even those of the arm, become involved. Cases have been described in 
which certain muscles or groups of muscles in the hancl or arm ha,·c 
been primarily affected, the condition gmdually spreading from them. 
'l'bc spasm usually ceases during sleep. An attack may cause pain, but, 
as a rule, it induces merely a feel ing of fatigue in the muscles; it i:s 
worse if the patient is excited or emotional. Bi lateral spasm may occur, 
the muscles of both sides being equally affected (retro-collie spasm). 
Gowers speaks of a case in which the backward displacement of the head 
was RO great tlrnt the face was hori zontal and looked direct ly upwa rd. 

Diagnosis.-As a ru le th is is not difficult. When 8pasm is in
duced by enla.rgcd and painful glands beneath the sterno-mastoicl the 
age of the patient wil l be of value in determining th~ trnc condition. 
This usually occurs in children; true wry-neck, on the other hand, \'cry 
rarely commences before the thirtieth year. Hysteric spasm may also 
simulate ~pasmodic tortico ll is, but it generally occurs in young women, 
and usually other evidences of hysteria are also present. 1l1he 1·heumati1• 
type and the rigidity induced by caries of the spine must be differentiated 
from one another and from spasmodic wry-neck. If the rigidity comes 
on suddenly, following exposure to cold or wet, and the pain is not in
creased at night or by depressing the head upon the spine. and is re
lieved b_y hot applications, the condition is probably rheumatic. \\'hen 
the rigidity and pain arc of slow onset, without history of exposure, 
and the pain is both worse at night and is increased by depressing the 
head upon the skull, but is relieved by elevating the head, the condition 
is very probably one of caries of the spine. 

Prognosis .-V cry rarely the torticollis ma.y diminish or even cease 
after an existence of months or years. Usually, however, it is persist
ent, either being stationary or slowly increasing in severity and widen
ing in range. The prognosis must always be guarded, a11<l in severe 
eascH grave as to recovery, though the disease docs not shorten life. 

Treatment .-Generally ver_y little can be expected from mc<lica-
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tion. Bromi<ls, morphin, chloral, hyoscyamus, or cannabis indica may 
be tried, as may the \'arious forms of counter-irritation. :\Jorphin. ad
ministered h,rpodermica.lly, has been most effectual in :;omc cases, but 
the danger of establishing the habit should not be forgotten in prose
cuting this method'. . Gah'a1~ism should be tri~d, the positi,·c pole being 
placed orer the occ1p1tal region aud the negative O\'er the affected mus
cles. Nen•e-strctching an<l tcnotomy of the affected muscles is of very 
little ''aluc. The on ly surg~cal pr?cedure that has proved of any 1lis
t111<:t rnlue is neurcctomy, with excision of a part of the nen•c to pre
Yent reunion. 'l1his nccess:nily causes paralysis a. nd atrophy of' the 
muscles supplied, but, since it often abolishes tlie spasm, th.c slight loss 
of power and the interference with the movement of' the hea,d a.re com
pamtively infinitesimal. The results, however, are not uniform even so 
far as the spasm is concerned. 

P,\IL\LY::\fR OF TllE SPINAL ACCESSORY NERVE. 

The aece..;sory portion has been previously considered in describing 
the laryngeal branches of the pncumogastric. 

ln the spinal portion the nuclei may be invoh·ed in dcgenera.tirn 
lesions of the motor region Qf the spinal gray matter. 1.1he nerve-trunk 
may be damaged by pressure from exudati\·e products (meningitis), 
tumors, or caries, with resulting paralysis and wasting of the sterno
mastoid and, in part, of the trapezius. This latter muscle is also sup
plied by the cervical nerves. The patient has difficulty in rotating the 
head to the s ide opposite that on which the paralysis exists, and the 
affected muscle docs not stand out in movements of the head. Unless 
secondary contraction of Lhe unopposed muscle sets in, no deviation oc
curs \1hen the head is at rest. The only portion of the tnipezius that 
is inrnlved in pa.ra.lysis of the externa.1 part of the eleventh nerve 
stretches from the occipital bone to the acromion. The normnJ contour 
of the neck is in such cases Jost, and the ability to raise the arm is in
terfered with because the trapezius cannot fix the scapula, the fulcrum 
of tlie deltoid. Bihttcral paralysis may occur as in progressive muscu
lar atrophy; if both sterno-ma~toids are i1woh•ed 1 the head falls back
ward; if both trapezii 1 it falls forward. 

The treatment i; that of the underlying cause. If the lesion is 
nuclear. practically nothing can be done. If the condition is due to 
pre~sure, in some cases relief may be obtained. Electricity and mas
sage should be employed during the reco1·ery of the nerve. 

DISEASES OF THE HYPOGLOSSAL NERVE. 

The nucleus of the twelfth cranial nerve is in the most posterior por
tion of the floor of the fourth ventricle. It is ~aid by some obsen-ers 
that the nuclei of the fibers for the pal:tte ancl vocal cOrds that run in 
the spinal accessory nerve rna.y be in the lower part of the twclfth
nerve nucleus. 

'J'be corti cal center for this nerve is in the lower part of the ascenfl
ing frontal convolution, in the neighborhood of the cortical fa.cial cen
ter. This propinquity probably explains the simultaneous involvement 
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of the facial and lingual muscles .in somP cases. The hypoglossal is the 
motor nen•c for the tongue and for most of the muscles attached to the 
hyoid bone. Spasm or paralysis may follow disease of the nen·e. 

Spasm may be either unilateral or bilaternl. It is probably met with 
most commo11ly in hysteria, or as a part of some general conrnlsi\·e 
co111.lition 1 as epilepsy or chorea. It may a.lso be associated "ith facial 
spasm, as mentioned above. Irritation of the fifth ncn·c (dental 
caries, ulceration of the gums) seems to be responsible for some caiscs. 
"Paroxysmal clonic spasm,. is a form in which the tongue is rapidly 
thrust in and out. Various sensations in the affected region may pre
cede the attack. A rare form-aplitlwngia-is induced when an attempt 
to speak is made. l'he prognosis in this condition is good, and a gen
eral tonic treatment is indi cated. 

Paralysis may result from supra-nuclear. nuclear, or infra-nuclear 
lesions. 

Stipra-nuclca1-.-Thc lesion may be anywhere between the cortex 
(lower part of the ascending frontal gyrus) and the medulla, and causes 
paralysis on the opposite side. In this condition the affected muscles do 
not atrophy nor do they show any electric change. 

N'llclear.-Thc IPsion is usually degenerative. It may either be of 
sudden onset (vascular), less rapid, but still acute (inflammatory), or it 
may be chronic, as in bulbar palsy or tabes dorsalis. 'She nuclei 
are so close together that the condition is almost invariably bilateral. 

Infra-nuclear.-rl'be fibers may be injured by the pressure of neo
plasms or by the products of meningitis or of syphi lis. Disease of the 
bone may also involve the nerve in its passage through the foramen. 
More rarely, some traumatism or disease of the upper cerv ical vcrtebrre 
may simultaneously injure the r leventh and twelfth nerves. 

Symptoms.-Paralysis and atrophy of one or both sides of the 
tongue an<l fibrillary twitchings may be noted, and if the conditio~ be 
unilateral, the tongue when protruded deviates toward the affected side. 
Articulation, mastication, and swallowing are but very sligh tly interfered 
with. In the bilateral form, however, these are very much impaired; 
tbC' tongue cannot be protruded and lies motionless on the lloor of the 
mouth. 'J1he a.trophy is muscular. This throws the mucous membrane 
into deep folds. Sensation and taste are unaltered. 

Diagnosis.-If the lesion is supra· nuclear, there is hemiplegia on 
tLc same side as the lingual paralysis, "ithout atrophy of the tonguc
musclcs. When nuclear, it is, as has been said, generally bilateral and 
forms part of a. bulbar paralysis. There is also wasting of the lingual 
mu~cles. When the fibers are involved in the medulla, there is paral
ysis of the tongue on one side. of the limbs on the other, and the tongue 
deviates from the paralyr.ed side of the bo<ly. Outside the medulla the 
condition is, as a rule, uuilateral, and the spinal accessory fibers arc 
frequently involved. In the nuclear and infra-nuclear varieties there 
is wasting of the muscles. 

The prognosis is usually unfavorable, and the treatment consists 
of a course of general tonics and of mercury and the iodicls, with 
counter-irritation. Electricity may also be tried. 
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DISEASES OF THE SPINAL NERVES. 
DISEASES OF THE CERVICAL PLEXUS. 

Phrenic Nerve.-'J'his nerve is usually in\'olnd as a result of some 
lesion of the ganglion-cel1s in the anterior gray horns at the level of the 
thir<l or fourth cervica l nerve. The trunk may be damaged by pres
sure, as by ancuryl"rn or neoplasms, or by traumatism, or it may be the 
!5eat of neuritis. ~[o re or less immobility of the diaphragm follows, 
amounting in i:;omc cases to complete parnlysis. This is not readily 
::;ecn with the patient at rest, a.nd in women it is specially hard to ob
scn•e, as their breathing is ch iefly of the costal type. 'l'hc abdomen 
moves in in inspiration, and out in expirat ion, forming the reverse of 
the normal movements. Immobi lity of the dittphragm may also occur 
in peritonitis, diaphragmatic pleurisy, and in large pleural effusions. 
Exertion readily causes dyspnea, and pulmonary diseases arc apt to be 
Pxaggerated as the products of secretion accumulate. 'l1his is most apt 
to occur when the condition is bilateral, as it usually is in the presence 
of conl-lesions. Other muscles alwavs suffer in this form in addition 
to the diaphragm. When the nerve ;lone is involrnd the affection is 
generally unilateral. 

DISEASES OF THE BRACHIAL PLEXUS. 

This may either be involved in toto, or any of its branches ma.y be 
affected separa.tely1 or the nerve ... roots that unite to form the brachia! 
plexus. 

Considering first the roots, the only nerve worthy of notice arising 
from them is the posterior thoracic, which s upplies the serratus magnus 
mu:.:cle. 'l 'h is may be injured directly by pressure, as in the carrying 
of heavy loads on the shoul<lcr or by a fall or other traumatism. Rarely, 
i~ follows exposure to cold. Its invokemcnt may be a part of an ante
rior polio-myelitis or of progressive muscuhtr atrophy. \\'lien the muscle 
is paralyzed tbe postrrior edge of the scapula stands out pl'ominently, 
and particularly when the arm is mO\·ed forward. Ncura l~ i c pains in 
the neck generally precede the neuritis. The course of tbe disease is 
alwa_ys slow. During the early stage counter-irritation, the iodicls and 
mercury internally, an<l later electric st imulation to keep up the tone of 
the muscles, constitute the treatment. 

Combined Paralysis.-Two or more nerves, or even the entire plexus, 
may be involved at one time by new growths in the cervical region 1 

neuritis, stretching or rupture of the nerves by wounds, fractures, or 
dislocations, and particularly by subcoracoicl dislocation. Ducl1cnne 
has described a form of palsy produced in infants during birth by pres
sure clue to some malposition or to injury by the finger or a hook. 
Brachia! neuritis may follow some injury to one of the nerve-branches 
(ascending ncuritis)1 or it may be primciry. The latter variety is rare, 
and usually occurs after middle li fe, especially in cases with a gouty 
history. Paroxysmal or conti nuous pain, increased by any movement 
of the arm ancf tenderness on pressure over the affected nerves, is the 
chief symptom. If on the left side, it simulates angina, pcetoris. 

Individual Nerves of the Arm.-Th ese m:ty be damaged by pressure 
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due to a tumor, an aneurysm, or to callus. Sleep-palsy and crutd1-pallf!J 
are both pressure-palsies. 'l'bc nerves may also be contused or torn in 
fractures or dislocations, and palsy may f'ollo'' a fall or blow upon the 
shoulder; I have seen it occur in a heavy man after a fall upon the 
hand. Primary or secondary neuriti:3 may develop, and, very rarely, 
neuromata appear. 

'fhe supra-scapular nerve supplies the supra- and infra-spinati mui:i.
clcs. Paralysis causes imperfect outward rotation of the humerus uutl 
rota.tion of the scapula, with elevation and inversion of the lower angle. 
Va,rious movements of the arm are thereby interfered with, and the limb 
tires very readily. i'\Iore work is thrown on the deltoid, and in time it 
hypertrophies, causing it to staud out more prominently against the 
infra-spinatus. The skin over the scapula is usually anesthetic. 

The circumfie.r nerve supplies the deltoid and teres minor and the 
skin over tbc deltoid and the shou lder-joint. Paralysis results in 
inability to raise the a.rm and in wasting of the muscles, with or with
out anesthesia. Adhesions may form in the joint. 

'!'be musculo-spfral nerve is more often pa.ralyzed than any other 
nen'l' of the arm, its position rendering it particularly liable to pressure. 
It supplies the triceps and supinator muscles, and is the extensor nen·e 
of the arm. It also supplies the skin on tbe radial side of the dorsal 
surface of the band, the back of the thumb, and tbc index and radial 
side of the middle finger. A lesion high up results in 1.iaralysis of the 
extensors of the elbow, wrist, and hand, and of the supmators. Jlrob
ably the point most commonly attacked is about the middle of the 
humerus. In such cases the triceps escapes. Thl' characteristic symp
toms, however, arc wrist-drop and finger-drop, consisting of an inabilit.v 
to extend the hand on the forearm, also the first phala nges of the fingers 
a.nd thumb. In prcssure·palsies the power of supination is u~ually lost 
also. Sensory symptoms vary, and arc sel<lom pronounce1l. '!'here irn~y 
he sl ight impairment or tingling or burning sensations. 

T his condition can usually be differentiated from lead-palsy by the 
rapidity of onset-by the fact that pressure-pa lsic$ a.re almost iurari
ably unilateral, and that the supinators are invoh•ed. Lead-palsy has 
a slow onset and is bilateral, generally without supinator in\'oh·emf'nt. 
Loss of sensation precedes the pressure-palsy. 'The history too '1 ill 
generally throw some light on the case. I ha,·e seen a case of ri~ht
sided unilateral wrist-<h·op in a man who worked in lead with hii:i ri,ght 
hand only. Bilateral wrist-drop may occur in any form of toxic neur
itis, but the i1wo}vcme11t of other nenes. the manner of attack, and 
the history of the case will scne to simplify the diagnosis. 

Recovery follows in almost all cases of musculo-spiral nerve-inrnh-e
ment, though in cases in which qualitative nerve-changes have taken 
place it is necessarily delayed. 

The treatment is that of neuritis. 
The median nerve supplies the pronators, digital flcxors, except the 

ulnar ha1f of the deep Hexor, the rarl ial Bexor of the wrist, the abduc
tor and fiexor muscles of the thumb, and the two ratlial lumbricales. It 
furnishes sensation to the radial side of the palm and front of the thumb, 
and to the front and back of the first and second and half of the third 
fingers. This nerve may be the seat of an injury or of neuritis, but is 
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seldom im·oh·~d alone. Th~ m~s.t striking s_ymptoms :ire w<18ting of 
the tbenar emmcncc and an ma.b1lit_v to oppo"-e the thumb to the tips of 
the fingers. Further pronation is only pos::siblc in l:>l\ far as the .:-upinator 

~f1:g,~~;i:~ ~~~~:c:.c~:: n~'.nc~7~~~:i 7~f t~~e m ~~~~:~t~~J~. is ~1~ ~1~11'.~:~:d io'~~it0t. 
t\cn"ation ma.y or ma.y not be lost. 

The uf11ur m'rl't' supplies the ulnar flexor of the wrist, the ulnar half 
of the deep flcxor of the fingers, the muscles of the little finger, the 
adductor and iuncr head of the short f:lexor of' the thumb, the inter
ossei, an<l some of the lumbricales. It supplies with sensa.tion the front 
of one and a half and the back of two and a half fingers on the ulnar 
si<lc. Paralysis causes radial deviation of the hand in flex ion of tbe wrist, 
Joss of adduction of the thumb, and inability to move the little finger. 
~I.1he hypothenar prommence disappears. 

'l1he first phalanges cannot be flexed 1 and the second and third can
not be extended. This is exaggerated in old cases, though still it is not 
so marked as the "claw hand " of progressive muscular a.trophy. since 

~been~~~! ~;~l~~,~~!);·i~:~~. escape, being supplied by the median ncne. 

The dia.rtunsis is usually easy. It is well to remember that, since 
this nene is the lowest in its point of origin of any considered in this 
group, ascending c.or<l-<liseases will im,olrn it before any of the other 
brachia! nerves. It ma.v also be damaged by disease limited to the low
est part of the cervical enlargement of the cord. 

DISEASES OF THE LUMBAR AND SACRAL PLEXUSES. 

'£he lumbar plexus or its branches may be inrnl ved by abdominal 
growths, enlarged gla.ncls, psoas abscess, disease of' the vertebrre, 
neuritis, and rarely by wounds or dislocation of the hip or during 
parturition. 

'l'he Obt1tratnr .Nen1e.-When the power of adduction of the thigh is 
lost and the affected leg cannot be crossed over the other, outw<ird ro
tation is somewhat impaired. 

Anterior e1·ural nerve paralysis causes loss of power and wasting of 
the extensors of the knee, loss of knee-jerk, and anesthesia of most of 
the thigh and the inner side of the leg and foot. 

The superior lfluteal nen1e supplies the gluteus minimus a.ncl medius 
muscles. When it is involved adduction and circumduction of the thigh 
are lost. 

The sacral plexus and its branches may be damaged by pelvic neo
plasms or inflammation, neuritis (generally secondary to sciatic nerve
in\•olvement), pressure during labor, wounds, dislocations, aneurysms, 
and diseases of the bone. 

The small sr>iatie nerl'l~ supplies the gluteus maximus muscle. It is 
seldom involved a.lone. Lesions cause difficulty in rising from the sit
ting posture an<l anesthesia. of the back of the thigh and of' the upper 
part of the leg posteriorly. 

~~he great sciatic 1wn1e supplies the tlexors of the leg and the mus· 
cles below the knee, and also sensation to the outer half of the leg, the 
sole, and part of the dorsum of the foot. Paralysis causes more or less 
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interference with the act of walking, anesthesia in the part supplied, and 
wasting of the muscles. 

The aternal popliteal or peroneal nen.1e supplies the tibiali~ anticus. 
the peronci, the long extensor of the toes, and the extensor brevis 
digitorum; it also supplies sensation to the outer half of the front of 
the leg and to the donmm of the foot. Paralysis causes foot-drop an<l 
toe-drop, rendering it necessary to lift the leg high in walking, so that 
tlic foot will clear the ground; this constitutes the steppagc gait referred 
to in the section on Neuritis. rl1he region supplied is anesthetic. 

The internal popliteal nerve supplies the poplitcus, tibialis posticus, 
the calf-muscles, the long flexors of the toes, and the muscles of the sole. 
'Vhen paralyzed, flexion of the foot and toes is impossible, and sensa
tion is lost over the back of the leg in its lower part and over the sole. 
In old cases talipcs calcaneus results. '.l1he pbntar nerves are rarely, 
if ever, involved alone. 

II. DISEASES OF THE SPINAL CORD AND ITS 
MENINGES. 

DISEASES OF THE MENINGES. 
MENTNGITIS is very rarely a primary condition. Both the dura and 

pia may be invoh•cd. In the former case the inflammation is usually due 
to some morbid condition of the vcrtebr::e, while in the latter it is sec
ondary to some toxemia, as in pyemia, sepsis, pneumonia, typhoid, or the 
acute cxanthemata.. I t may be part of a tuberculous cond ition (vide rru
bcrculosis, p. 278) or of epidemic cercbro-spina.I meningitis. Injuries 
and, it is said, exposure to cold, also lead to inflammation of the me
ninges of the cord. 

PACHYMENINGITIS. 

Definition.-Inflarnmation of the durn mater. The dura may be 
involved on its outer or inner surface (pacl1ymeningitis uterna or in
terna), or the loose connective tissue between the dura and bony canal 
may be the scat of a peripachymeningitis. 

Pachymeningitis externa is always secondary, and usually rc~ults from 
syphilitic or carious affections of the bone, or from pressure due to tumors 
or to traumatism. It may either be acute or chronic. Of the latter 
type, those cases due to Pott's disease arc most common. The membrane 
is involved to a greater or less extent. The internal surface ma.y escape 
entirely, or it may be slightly roughened and adherent to the arachnoid; 
externally, however, the dura. is usually thickened, rough, and covered 
with a cheesy material. 

Pachymeningitis interna was first described by Charcot in 1871, and 
named "pachyml'ningitis cervicalis hypertropldca." It is of obscure 
origin. 'l1he dura. is genera.Hy much thickened, and gi\•cs the imprc~
sion of being made up of a. number of concentric la.yers. 'J'hc prn. is 
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only involved to a. slight degree as a rule. Areas of degeneration may 
occur in the cord, as may also dilatation of its central canal. As implied 
by the name, this variety of pachymeningitis is found chiefly in the cer
vical region, and the clinical symptoms result from involvement of the 
nerve-roots. It is a chronic process, and has been <livi<lcd into three 
periods, as follows: (a) The painful .period, lasting, as a rule, two or 
three months, in which severe neuralgic pains exist, their location being 
Jererminccl by the roots involved. They are mostly in the occiput and 
upper extremities, howeYer. Early there may be hyperesthcsia, n~1mbncss, 
tingling, and, rarely, an herpetic eruption. (b) Tlie Pamlylia Period.
_..\.s a result of compression of the motor roots an atrophic paralysis of tho 
upper extremities develops. A peculiar selective tendency is ma.nifcste<l, 
the radial nerve being sparecl, whi le the median and ulnar nerves are 
involved. This results in a. modified "claw-hand" deformity an<l in an 
over-extension of the wrists, with flex ion of the fingers. Anesthesia may 
be noted. (c) Spastie Paraplegia.-This results when the compression 
has produced degenera.tion of the cord. Generally, there are paresis of 
the lower extremities and increased reflexes, but no muscular wasting, 
since the trophic centers are intact. Occasionally, however, anesthesia 
and paralysis of the 1cgs and bladder develop, bed-sores following, with 
death from exhaustion. 

'rhe prognosis must be guarded, each case being carefully looked into 
and diagnosml from amyotrophic lateral sclerosis, syringomyelia, and from 
pressure by tumors. From the latter the condition is very difficult to 
differentiate, cervical spondylitis and neoplasmata often giving rise to the 
same symptoms. 'l'he first-named condition does not give rise to sensory 
disturbances; moreover, bulbar symptoms are oftc11 present, the lower 
extremities atrophy, a.nd the bladder fuuctions a.re preserved. Syringo
myelia induces characteristic changes in thermic sensibility, a.nd often 
anesthesia, but rarely severe neuralgic or radiat ing pains. 

Pachymeningitis hremorrhagica interna, or hematoma of the dura mater, 
ma.y occur in a.ny pa.rt of the cord, and is usually associated with a similar 
condition in the cerebral clura. Cysts may be found in the inner surface 
of the dura, containing broken-down blood-cells and bcmatoidin crystals, 
and in their neighborhoo<l an increase of fibrous tissue ma.y be noted. 
The condition occurs most frequently in alcoholics or general paralytics. 

Treatment is not of much avail. Counter-irJ·itation, potassium iodid, 
a.nd electricity are the chief measures. 

LEPTOMENINGITIS. 

Definition.-Inflammation of the pia mater. This may be either 
acute or chronic. 

ACUTE LEPTOMENINGTTIS. 

(Acute Spinal Meningitis.) 

Pathology.-The vessels are injected, the membrane becomes 
cloudy, a sero-fibrinous or purule_nt exudate either surrounds the. cord 
or may only exist in patches, and m the more severe casC'S thC' cord 1ts~lf 
is involved (11wningomyeliti8). 'fhe spinal mC'ninges alon e may b? m
\'Olved to a greater or less extent, but as a rule, the cerebral mcumges 
are similarly invoh·cd. 
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Etiology.-Ra.rely is this a primary tliscasc. It may I.Jc met with
(1) In tuberculosis, in which the cerebral symptoms predumin:ttc. (~) In 
cerebro-spina.l meningitis, an epidemic, specific infectious <lisea$o;c. (3) .\!i 
a condition secondary to one of the infectious fevers, as pneumonia, 
typhoid, and influenza. 1'his, however, is very rare. It should be re
membered tha.t many cases presenting clinically the picture of' meningitis 
show absolutcl,v no postmortem lesions of the cerebral or spinal mcmbrane8. 
rl'Lis is especially true of pneumonia and influenza. 1'hc condition in such 
cases is probably a toxic encephalopathy. (4) In myelitis. In certain 
cases the pia becomes involvcd 1 due to extension from the cord. (5) [n 
injuries. (6) As a result of cold and exposure, though probably rarely. 

Symptoms.-Thcse are chiefly pain in the back, often excruciating, 
with fixation, retraction of the head, tenderness 011 pressure along the 
spine, tremors or spasm of the musc1es, and various sensory disturbances. 
Reflexes are early increased, and later diminished or absent. Should the 
cord be im•olvcd, paralysis, incontinence of urine and feces, and even bed
sores, ma.y develop. The symptoms are more fully digcussccl in speaking 
of the tuberculous a.ncl epidemic varieties. 

Diagnosis.-It is often very difficult to differentiate the several 
varieties of spinal meningitis, and equally so to decide whether the case 
is actually meningeal when some other disease is present. Even bulbar 
symptoms may be present without postmortem lesions; I have seen this 
typified in a, case of Bright's disease. 'llhe tuberculous form is most rra(l
ily diagnosticated, this being especially true if any collateral evidence of 
tuberculosis exists. It is a point of some value in the diagnosis to note 
the absence of marked leukocytosis in tuberculosis and its presence in 
purulent meningitis. 

Spinal pamccntesis or l·wnbar puneture, first introduced by Quincke 
of Kiel in 1891, is a most valuable diagnostic measure and simp1c of ap
plication. Ile was first Ice! to adopt it by the knowledge that a free 
communication exists between the subarachnoid spaces of the brain a.nd 
spinal cord through the foramcn of Magendie; hence he conceived the 
idea of a lumbar puncture supplanting the older method of tapping the 
lateral ventricles in cases of hydrocephalus. Later, he used it in menin
gitis. Therapeutically, it is of little value. The patient should be in a 
sitting posture with a slight forward inclination of the trunk. The punc
ture is then made between the third and fifth lumbar vertebr~ and a little 
to one side of the middle line. Absolute cleanliness should be observed, 
and the needle introclucecl slowly until the fluid begins to flow by its own 
pressure. 

The prognosis is unfavorable as a rule, particularly in the tubercu
lous form. 

The treatment is the same as that of cerebro-spinal meningitis 
(vide p. 130). 

CITH.ONIC LEPTOMENINGITIR. 

It is doubtrul if this disease ever occurs in<lepcndently. It may fol
low the acute form or be due to chronic alcoholism, syphilis, trauma, or 
disease of the cord. 

Patlwlogy.-The pia is cloudy and swollen, and often adherent to the 
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ar:u.;hno~d •. or all three membranes may be glued together. They are 
usually lllJCCtcd. An exudate ft.lls the meshes of the arachnoid. The 
cord is occasionally affected in its cortical portion a.t the same time. 

Symptoms.-Thesc arc not well marked. Cnless the nerve-roots are 
involved the symptoms are slight or none at all exist; however, pains 
of a. radiating character, stiffness, tremors, hyperesthesia, herpes, rmd 
even paralysis, may occur. The course is slow, and may extend over 
many yea.rs. 

1'he prognosis is unfavorable ultimately. 
The tl'eat!1w11t consists in the use of i.o<licls and mercury internally, 

and the application of baths, an<l counter-irritation a.long the spine. 

HEMORRHAGE INTO THE SPINAL MENINGES. 

(Jlminyeal . lpoplex!J; Hematorracltis.) 

(a) Extrameningea.1 hemorrhage occurs when the blood is between the 
dura an<l spinal canal. 

(b) Intra.meningeal hemorrhage is that in which the bleeding takes 
place within the dura. 

Large hemorrhages a.re very rare in any case, but arc more common 
in the extrameningcal form ; they result from trauma or rupture of an 
aneurysm. The peridural space will accommodate a. la.rge amount of 
blood without giving rise to pressure-symptoms. Caries of the vcrtcbr;--c 
or carcinoma. may cause hemorrhage by erosion and rupture of a bloo<l
vessel. 'l'be intra-meningeal form is somewhat more common, :rn<l may 
either result from meningitis or occur as a complication of any of the 
infectious diseases. In such cases the h~morrha.ges a.re small and scat
tered. It may also occur in convulsive disorders or in stryclmin·poison· 
ing. Rupture of an aneurysm a.t the base of the brain ma.y gi vc rise to 
extensive hemorrhage, and in a case of syphilitic ventricular apoplexy in 
a young man I found, 71ostmortem, that the blood l1ad leaked out ancl 
infiltra.ted the spinal meninges for some distance. 

Sympfoms.-'Vhcn the hemorrhage is large enough to cause pressure, 
the symptoms a.re very acute, apopleetifonu indeed. but eons.ciousness is 
preserved. Generally, however, they are quite indefinite. In any case 
they depend upon the degree and location of the compression. Early 
they are irritative-viz. hyperestbesia, paresthcsia., neuralgic pains that 
arc radiating in character, herpes, muscular irritability, tremors, or con
tractions. Later, paralytic symptoms may dc\•clop, as anesthesia. and 
bladder- and bowel-symptoms, girdle pa.ins, or, when the lesion is high 
up, interference with respiration, and pupillary changes. 

'fhe diagnosis is often difficult, unless the onset is sudden an<l 
explosive. 

'l'he prognosis depends on the cause and extent of the hemorrhage. 
If sma11 in amount, absorption is usually prompt, with 1ittle or no dis
turbance of function remaining. 

The treatment consists of rest, ice to the spi ne, counter-irritation, 
~vet- or 1lry-cupping, leeches or venesection, ergot, opium or gallic a~id 
rnternally, and later the iodids and electricity. In certain casrs operative 
procedures, with a view to removing the clot, may be justifiable. 
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DISTURBANCES OF CIRCULATION IN THE CORD. 
'l'11ESE include qualitative an<l quantitati\'e changes in the blood, and 

morbid conditions of the vessel-walls. 
1'hc blood-vessels may be the seat of pcri- or endartcritis, and rarely 

miliary a.neurysms may develop. Embolism and thrombosis also occur, 
the former much less frequently than the latter, which is prone to follow 
sclerotic changes in the vessels, giving rise to ischemia and ultimately to 
softening. 

Congestion.-Wc are justified in noticing this as a possible corrl-lcsion, 
but it is question::tblc if it bas any cl inical significance. It is safe to as
sume that it occurs in the general stasis of circulatory disorders, yet no 
characteristic symptoms develop. It is very rarely met with postmortem. 

Anemia.-1l 1his condition, like the preceding, rarely gives risr to 
symptoms. Dr. William A. Hammond has described a certain group 
of symptoms as due to spinal congestion, and another to spinal anemia, 
but his teachings on this point are not generally accepted. S imple anemia 
of the cord, per Sl', cannot be recognized clinicnlly. During the past few 
years. however, many observers have reported certain and distinct post
mortem findings, with or without clinical evidences that the same have 
occurred during life, in cases of grave anemia, particularly in pernicious 
anemia. and to a lesser extent in leukemia. Whether the anemia is the 
direct cause of the cord-lesions, or, what seems more likely, whether the 
anemia and cord-lesions are both produced by some toxemia, remains to 
be proved. Lichtheim was the first to recognize anrl call attention to 
the subject, although Leichtenstern in 1884 reported 2 cases of 11 tabes" 
associated with anemia.. Ile was unable to elicit any history of syphilis, 
nor had crises occurred. In 1887, Lichtheirn reported 3 cases of perni
cious anemia. that presented at the same time symptoms pointing to a lesion 
of the cord. The first had weakness, ataxia an<l rigidity of the legs, low
ered knee-jerks, pa.rcsthesire, and normal pupillary reaction . 'J'he second 
case was similar, but the third had lancinating pains and absent knee
jcrks. .Autopsies were made upon the first two. More or less complete 
degeneration of Goll 's columns was found, and the pyramida.l 'tra.cts were 
also involved, but to a lesser extent. Small foci of degeneration were 
also found in the anterior and lateral columns. Ile regarded it as due to 
a toxic process. Later, his pupil Minnick published several cases in 
which no c,·iclcnce of spinal-cord disease occurred intra vitam, yet in none 
of them was a. normal cord found postmo1·tem. Some showed the same 
changes that occur in hemorrhages of the cord, while others presented 
degenerative changes of varying degrees in the posterior columns. In 
all of them Cl:wkc's and Lissauer's columns an<l the posterior roots were 
normal. Dr. I{. Petrcn , a Swedish physician, has described a case in 
which Lissauer's column was also involved. I-le holds the same view as 
Lichtheim with reference to the cause, and significantly mentions the 
changes that take place in the nervous system in certain cases of diabetes 
evidently toxic in nature. Since then Williamson has reporter! 3 cases 
of diabetes mcllitus in which degeneration of the posterior columns was 
found. Cord-ch:ingcs have been found al~o in 1eukocythcmia., chronic jaun
dice, and in persons reduced by other long-standing illnesi::rs. Dr. Putnam 
has published a series of 8 cases belonging to this latter category. 'They 
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were adults pa:st middle life, the majority being women in an enfeebled 
condition. Postmortem he found system-sclerosis of the spinal cord, asso
ciated with diffuse collateral degeneration. Ile also found some degener
ation of the cells of the gray matter, and, to a lm;s extent, of the pcriph
ernl nerves. Nonne and Eisenlohr in Germany, Taylor and Bowman in 
England, and Burr in this country, have also reported cases of cord
lesions associated with grave anemia. 'l'he chief symptoms described 
hare been progressive weakness, paresis of al1 the extremities (particu
larly the lower), ataxia, and in some cases '\Cakness of tbc bladdcl' . The 
knee-jerks arc ei ther incrPased1 diminished, or absent. ~!'here are sen
sory disturbances (paresthc:~ia) and lancinating pains occu r very rarely. 
Whatever part the a,nemia. plays, it seems that the fu ndamental cause is a. 
toxemia, ancl I venture to say that this fact may th row some light on those 
cases of ta.bes, and even of chronic myelitis, in which no history of syph ilis 
or other predisposing cause can be obtained. Further, it seems to me 
that they may be compared with those toxic conditions described by Duke 
in England and ~IcLa.nc H amilton in this country tha.t have their chief 
incidence upon the cellular elements of the brain. 

Treatment.-1'he indications are to keep the cmunctories active. 
High enema.ta should be given, flushing the bowel with large amounts 
of sterile normal salt-solution. Internally, calomel, salol, beta.-naphtol, 
arsenic, and iron may be employed. 

HEMORRHAGE INTO THE SPINAL CORD. 
(1-fematoniyelia; Spinal Apoplexy.) 

Tms is a very much less frequent occurrence than cerebral hemor
rhage. I t is usually due to traumatism, but may follow cold or exposure 
or some severe strain or over-exertion (in the la.tter probably only when 
the vessels are atheromatous). H emorrhage m~~y occur in cases of mye
litis, epidemic cercbro-spinal meni ngitis, syringomyclia., tumors of the 
cord, convulsive disorders, and infectious diseases; it is, however, usually 
small. If the hemorrhage is extensive, disruption of more or 1ess cor<l
substance necessarily follows. An area ma.y exist large enough to cause 
dbtention of the cord without rupture, and from this cxtra.vasations may 
take place in the cord-substance above and below. Unilateral hemorrha..ge 
may occur, the gray matter being chiefly involved. If of recent origin, 
fresh blood will be found postmortem; but if of long standing, a brown 
or brownish-yellow area will be noted, eon;;:.isting of disintegrated blood
corpusclcs, cell-detritus, and hema.toidin crystals. 

The symptouis necessari ly vary according to the ~·egion involved, b~t 
one feature is common to a.11 large hemorrhages, form mg a pathogno~nomc 
sign-v iz. the a,poplect iform onset. 'fhis is not present, however, 1f the 
bleeding bas taken place slowly. There is generally" backache, followed 
by paralysis, a. loss of sensation and of the reflexes, and m some case;, a 
Joss of control of the bladder and bowel. In less gra.ve casf's the early 
~ymptoms will be those of irritation, while later pa.rnlytic ~ymptoms 
supervene. If the hemorrhage is slight, absorption soon takes place, 
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with complete recovery, but quite often more or less paralysis remains. 
Myelitis develops in some cases, the patient growing progressively worse 
and dying of exhaustion. Dr. C. E. Riggs has reported a rather unique 
case in a woman forty-five years of age who developed paraplegia afler a 
nervous shock three years before coming under his observation. When 
he first saw her she bad impaired sensation of the lower limbs and of the 
trunk as far up as the xiphoiU carti lage. 'l'he legs were spastic, with 
increased reflexes. She bad neither lancinating pains nor ataxia, but 
was profoundly anemic, and grew progressiYcly worse until death ensued 
from exhaustion. Postmortem, an area of extravasatcd blood was found 
in the mid-dorsal region of' the spi nal canal , and hardening degeneration 
was noted in the anterior and crossed pyramidal tracts, direct cerebellar 
and posterior columns, and in Lissauer's tract. ':.L1ltc 11cgcncration ex
tended from the first cervical to the fifth lun1bar \'Cltchra.. This case 
was rema.rka.blc-first, from the fact that the hemorrhage of the cord was 
due to anemia; secondly, on account of the extent of the degeneration, 
and particularly because of the fact that Lissauer's column was involved. 

The diagnosis is always difficult, for when of sudden onset, unless 
aided by the etiology, it will be impossible to diagnose the condition from 
spinal meningeal hemonhage. In other cases it must be differentiated 
from myelitis and multiple neuritis. 

1'reatnu·nt.-Hest, ice locally, and the internal use of' ergot and 
opium make up the treatment. 

ACUTE MYELITIS. 

(1lfyelitis; Acute Dij]'use JlyelWs; Transverse .Jlyelilis; Spinal Malacia.) 

Definition.-An inflammation, with softening, of the cord, giving 
rise to various groups of symptoms depending upon the region or regions 
involved, and not, therefore, as constant in its symptomatology as the 
systemic nervous dii;:.eases (ta.bes dorsalis, lateral sclerosis). 

Pathology.-'.L1he cord may present little or no change to the naked 
eye. or in the most acute cases it may be diffiuent. Between these ex
tremes many grades exist in which the pia. will be found congested and 
adherent, the cord being more or lc:.:s ingested and area!S of softening, 
and e\'en cavities, being found. Three forms of softeuing arc spoken of 
by some writers-the red, yellow, aud gray-depending upon the pre
dominance of blood, fat, or connective tissue respccti\•ely. 'l1he postmor
tem finding depends upon the duration of the disease; the more chronic 
the course, the gn•ater the amount of nenous connective tissue (neurog
lia.), and in consequence sclerosis wil1 be the predominant feature. The 
nerve-cells and fibers arc found in various stages of disintegration, the 
former being swollen, vacuolated, granular, and their processes broken and 
in many cases miss ing; while the l::tttcr swell , the myeli n breaks up, un
dergoes fatty change, and is removed, and the a.xis-cylinder!li finally 
break up and disappear. A single area. of degeneration ~nay exist cen
trally, in one ha.If of the cord, transversely, or many loca.hzecl or widely-
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disseminated areas may be found; but above and below all of them will 
be found degenerated fi?ci·~-ascending and descending <lcgcncration
due to a solution of contmmty between the cell-body and its axis-cylinder 
process. 

Etiology.-)Iyelitis may follow exposure (especially in alcoholics), 
the infectious fevers (chiefly measles and small-pox), n.n<l it may be due 
to traumatism or disease of. the vertcbrrc (caries, ma.lignant disease). 
Syphilis is also said to cause it, t~ougb it may 01~ly a.ct as a. predisposing 
agent.. It ha~ .also been descnbe~l as followmg .rcrip~cra.I neuritis, 
ascendmg ncur1t1s, and we meet with some cases m wlllch pregnancy 
seems to act as the ~redisposing cause. Embolism and thrombosis may 
rarely cause it. It 1s most common in males, generally from fifteen to 
thirty years of age. 

Symptoms.-Thcse will vary according to the seat and extent of the 
lesion. In the most acute form the cour;;;e of the disease is quite rapid, 
reminding one of hemorrhage into the cord or membranes; the onset, 
however, is not so explosive, and, though rapid, it is not sudden. It is 
most apt to follow cold or exposure. 'l1he most acute ca:se I have erer 
seen occurred in an akoLolic who had lain out one night in a drunken 
stupor. There may be chills and fever, malaise, back:whe, pains in the 
limbs, and, rarel_v, convulsions; quite often, howercl', there is no warn
ing. ·Motor weakne~s develops, and is rnpiJ.ly followed by paralysis. 
Some irritative sensory symptoms appear, as hyperesthesia and pares
thesia, and then more or less complete anesthesia. supervenes. 'fhe re
flexes are genera11y lost; there is incontinence of urine and feces, a.nd 
bed-sorf'S and cystitis develop with frightful rapidity. The tempernture 
now rises to 105° F. (40.5° C.) or even higher, and typhoid symptoms, 
exhaustion, and death close the scene. I ha.\·e seen 1 case that developed 
in a woman a few cbys after delivery and prored fatal in six days. 

Acute tr:tnsver.se myelitis is the type most frequently met with, how
ever, the lesion being generally sitmtted in the dorsal conl. The consti
tutional symptoms marking the onset a.re more pronounced tha.n in the 
previous type and arc of longer duration i but they arc much less pro
nounced in the later stages. 'J1lrny are apt to simulate a rheumatic 
attack, with mahli.3c, fever, muscular pains, anorexia., chills, and possibly 
sweating. In from a few days to a werk spinal symptoms re\•eal thcm
sekes, the motor generally appearing before the sensory symptoms, though 
they may be contemporaneous, or the sensory s~'mptoms may ev~n appear 
fir:5t. In any event, they are apt at first to be irritative. The limbs will 
feel tired and heavy and <lrag in walking, and tremors or twitching occur, 
C\"Cn cramps, and later paralysis, partial or complete, in the region involved. 
The lower limbs may alone be invoh•e<l, or when the lesion i in the 
cervical region paralysis and atrophy of the upper with a spastic condi
tion of the lower extremities may develop. The breathing is generally 

~\::pl~~:t;~n~t~cti;? ~~~!ri:;:bc{~~t~h!i;1l1~~~~~~;l ~~!c~~~t~:r~r~;ol~f~;e ~~ 
respira.tion. Such cases, however, arc more apt to occur m the type 
known as dis."eminated myelitis, in which bulba.r symptoms are prone 
to appear. The sensory symptoms at first are those of a. tingling or 
burning character, or formicntion. Later, certain or all forms of se~
sation ma.y be lost, and, roughly speaking, the upper level of anesthesia. 
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corresponds to the lC\'el of the cord involved. This "boundary re
gion " is apt to be hyperesthetic, and in it the "girdle-feeling" is ex
perienced. The reflexes may be lost at first, but soon return, and be
come exaggerated below the lesion. 'l1he condition of the trunk-reflexes 
may ena.blc one to locate the pOsition of the cord-lesion. 'There is not 
much wasting of muscles, as a rule, nor does the reaction of degeneration 
tlevelop, unless the lesion is in the lumbar or cervical cord, '\hen Loth 
will occur. Loss of control of the bowel and bladder may be among the 
earliest symptoms, though this is not the rule. While superficial ulcer
ation may occur in any neglected case, the most marked trophic changes 
take place in those in which the lumbar cord is involved, either tlirectly 
or by extension. In such cases, despite the most assiduous attention, 
extensive bed-sores develop. 'l'he course of the disease depends on the 
cause and the extent of the lesions. Death may occur in a. few weeks 
from exhaustion, heart or respiratory failure, or from kidney-disease sec
ondary to cystitis. ·Recovery is the rule. though with more or less per
manent damage due to degeneration of some of the paths of conduction. 

D iagnosis.-The distinction from hemonhage into the cord or mem
branes has alrca.dy been mentioned. From Landry's paralysis it can be 
separated by a reference to the subjoined table: 

ACUTE !\l n:LITIS. 

Paralysis is sudden and generally be
comes complete. 

Paralysis beµ;:im; in the rC'etand rapidly 
spreads to the muscles of rc~piration 
and dcizlutition. 

~:o~!~~t1~~~u~~ac~~::~:rr~ti~~~nt. 
Bladder and rectum are not involved. 

Girdle-pa.ins :irei\bsent. 

Anterior poliomyelitis is not accompaniecl by sensory symptoms. In pe
ripheral tuw·ilis pain of a. shooting character is more apt to be present, 
and is almost inv.ariably the first symptom to appear. i'.Iotor symptoms 
ma.y not appear for some clays. This is not the case in myelitis. In 
compression of the cord sufficieut collateral evidence can usually be ob
tained to differentiate it from myelitis. Hysteric paraplr,qia is occa
sionally misleading. The character of the patient and the prc,•ious his
tory should he thoroughly considered ; moreover, in this form there are 
no trophic changes, an<l as a rule no bladder-symptoms: at any rate, 
there is 110 cystitis. Retention of urine ma.y occur, but not incont.inence. 
The diagnosis of myelitis can usually be made without great difficulty 
from the motor and sensory symptoms, the preservation of the knee-jerk, 
the vesical, rectal, and trophic symptoms, and often from the presence of 
the girdle-sensation iu addition. 

Prognosis.-'fhe ruost acute cases are fatal in from three <la;·s to a. 
week. Less acute cases generally recover with more or less Joss of motor 
power. 

Treatment.-Vcry little ca.n be done to arrest the process in acute 
myelitis. The actual cautery should be tried as a counter-irritant, or an 
ice-bag may be applieu to the spine. The patient should be placed on 
an air- or water-bed. Trophic changes should be looked for daily, and at 
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the first sign of their appearance alcohol or some stimula.ting liniment 
c:.J10ulll be employed. If the skin is broken, absolute cleanlinc~s must be 
observed, and the wounds <lressed antiseptically. It is well, also, to 
change the patient's position from time to time to avoid too long-continued 
pressure in any one spot. Ergot or ergotin should be gh•en internally, 
and, especially in specific cases, potassium iodid. A general tonic and sup
portive treatment is indicated, and later massage, electricity, and baths. 

CHRONIC MYELITIS. 

TITAT there are both a subacute and a chronic form of myel itis is gen
erally conceded, though these types are not sharply circumscribed. As 
has been previously ment ioned, it is quite likely that many cases exist in 
whicl~. the clinical symp~oms clo not seem to ~a,rrnnt the diagnosis of 
mycl1t1s, and yet extensive areas of degeneration may be found post
mortem. Even some cases of supposed hysteria may have a distinct 
pathology. 

Pathology.-The lesions are most apt to be disseminated or diffuse, 
though there may be a single focus. Histological1 y, the chief differences 
from the acute variety consist in the greater amount of sclerosis, the 
thickened blood-vessels with contracted lumen, and an entire absence 
of recent hemorrhage. In some cases a lso the pia. is much thickened in 
patches and firmly adherent. The nerve-cells are either seen to be in 
advanced stages of degeneration or they have actually disappeared. 
Secondary degenerations, above and below, proceed from the primary 
foci. 

Etiology.-Any of the causes capable of givi ng r ise to acute mye
litis may cause the chronic variety, either by acting slowly over a long 
period of time or by their influence upon a person whose tissues arc re
sistant. A proce8s originally acute may become chronic, or a succession 
of acute attacks may give rise to a chronic condition . Gout, alcohol, 
and syphilis seem especially prone to cause chronic lesions. The condition 
may also be secondary to meningitis and to certain toxic blood-Con<litions 
other than those that have been mentioned. 

Symptoms .-Any gymptom occurring in the acute ma.y be dupli
ca.tccl in the chronic form, though the onset of tl1e latter is gradual. 
The symptoms n.re more or less obtrusive according to the region of the 
cord that is affected. If the cervical and lumbar regions arc not impli
cated, no definitr symptoms will be present, and probably there will be 
nothing more than subjective sensations and progressive weakness, with 
possibly some muscular wasting. The most characteristic features of a. 
well-marked case are the irregular and successive involvement of various 
parts. There will be motor wca.kness, possibly of an arm, followed sooner 
or later by sensory impairment. Then one of the lower extrcmitil?S may 
become involved, and ultimately paralysis will supervene. w.hcn the 
lesion is single this irregular onset is less ttpparent. In chronic trans
nrse myelitis of the lumbar rl?gion, for instance, tlH•rc wil l be paresis of 
the lower extremities, simultaneously or successively involved. The on-
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set. howcYer, is gradual and months may clapo;;e before the parapl<'gia 
will be complete. A girdle-sensation is apt to be present, together with 
lowered sensibility, an<l loss of sensation is very rarely absolute. The 
knee-jerk is increased. :rnklc-clonus is present, and in time the muscle~ 
become spastic. rl'he sphincters are frequcmly implicated. Atrophy of 
the muscles is most pronounced when the anterior gray matter of the 
cervical or dorsal region i8 invoh·ed, but this may occur in any case. 
The reactions of' degeneration can rarely be elicited. 

Diagnosis.-The gradunl, and in many cases the irrc~ular, on~ct 
charactcri:t.c th is di:oicase. Jn its various phases it may simu late almo::-t 
any spirnil·cord disease, and it is most apt to be confounded '~·ith tumor1 
pressure (carious or malign.ant), primary lateral sclerosis, progressive 
rnuscul~tr a.tropLy, and synngomyelia.. Pressure, "hether due to a 
tumor, to caries, or to malignant disease, is apt to cause pain radiating 
in character, and the last two usually present collateral e\•idenccs in the 
deformity an cl cachcxia. The symptoms, too, are alwa.ys bilateral," bile 
those of m_yclitis may be unilateral. From ]Jrogres.1:fre muscular atrop/1.IJ 
it may generally be diagnosed by the irregular course it pursues. Apart 
from tbe painless ulcenttions and the dyscsthesia tLat usually occur in 
syrin.r;omyelia, it may be impossible to diagnose it from the latter disease. 

The prognosis is ncccs~arily grave. HcCO\'ery may be possible, hut 
it is extremely rare. 'l'ltc procc~s1 howc,·c1-, may be arrested in some 
cases, and the strictly foc;il forms are less apt to pro\'e fatal than the <li'."
seminated or diffu~e. 

Treatment . -~lorc ca n be expected from general hygienic measures 
than from the use of drngi::.. Jn the early i::.tages rest is indicated, but 
it is well also to employ pa~sive exercise. to pre\'ent, if possible, a too 
great contraction of the muscles. As soon as expedient-each case beinJ?; 
judged on its merits-the patient should be tnken out of doors. Change 
of air and of scene is advisable, as arc also baths and mnssagc. i\fild 
countcr·irritation mny be applied to the spine, but care should be taken 
to avoid the areas of anesthesia. General tonics, iron. quinin, arsenic, 
and strychnin, ~lioulcl be gi\·en. also mercury or the iodids. The greatest 
possible care of the bladder should be taken in order to a\·oicl cystitis. 

ANTERIOR POLIOMYELITIS. 

ESSENTlAL PARALYSIS OF CHILDREN. 

( .Atrophic Spi11ol I'aral!f.'lis.) 

Definition.-,\ febrile disease of more or less rapid onset, as~ociaterl 
with muscular paralysis and atrophy, occurring chiefly in children, an1l 
most frequently in those under three years of age. 

Pathology.-'rhe condition is generally unilatera.11 and is a t.n1c 
focal rn,velitis: hence we find congestion, softening, a.nd even ca.v1t.Y· 
formation. l\ licroscopically, the chief feature observed is the de· 
struction of the multipolar ga.nglion~cel1 s of the a.ntcrior horn. If the 
cxaminntion is not made until months or years ba\'e elapsed since the 
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onset, the condition will be about as follows : ~lore or less asymmetry of 
the cor<l in the region affected, witl~ sclerotic changes at the site of the 
lesion, and proba.bly in the pyramidal tract also. The anterior ncrve
roots of the same side will be found atrophied, and the muscles wasted, 
haxing undergone fatty degeneration and fibrous change. 

Etiology.- Thr precise cause is not known, but the following pre
dispose to the affection- viz. ago, exposure, acute diseases (particularly 
those known to be infectious), a.nd warm weather. The disease may 
occur at any age, but by far the greatest number of cases occur befo1:c 
the third year of life; they are about equally distributed between the 
two sexes. Later in life the condition is more common in males, chiefly 
between. the ages of ten a.ncl twenty-five. lt is rare after this _period. 
Epiclem1cs have been described, and, notably1 one occurring durmg the 
summer of 189-1. Dr. Caverly of Rutlan<l, Vt., then reported 126 cases 
occurring in Otter Creek Yalley, a. limestone region of Vermont. At the 
same time domestic animals-horses, <logs. and hcns-wcl'C affected with 
a. paralytic disease, this fact still further supporting the idea. of an infec
tious origin. A similar epidemic has occurred in Ohio. 

S y mpto m s.-'l'he onset is generally acute, and may be ~mlden, in 
which case it is due to hemorrhage. Such cases do not strictly belong 
to thi~ category, but the_v have been included, since the nervous symp
toms are similar. Con~titutional symptoms arc absent as a rule. More-
0\·er. when prodromal fcbricula. precede an explosive onset of paralysis 
(hemorrhagic), we are justified in regarding it as a case of poliomyelitis. 
Generally, the sequence is as follows: Fever (usually slight), malaise, 
possibly vomiting (especially in children), muscular twitching, headache, 
and restlessness. Jn a. few hours, or after one or two days, paralysis su
penenes and quickly spreads. invol\'ing a greater or less a.re:i i it then re
mains stationary for from two or four days to from five to eight weeks, when 
improvement takes place, beginning in the part last affected. ] n some 
cases, after a most trifling indisposit ion over night, paresis is met with in 
the morning. In a few weeks only that portion remains paralyzed that 
is to be permanently tla.maged. Wasting of the mu!':clcs will be noticed 
a week or two after the onset of paralysis ; these become flaccid and 
gi\'e the re:tetions of degeneration. Sensory symptoms arc very rarely 
present-so seldom. indeed, that they need not be reckoned with. 'I1he 
reflexes are Jost, both superficial and deep, and later contractmes develop 
anrl result in various deformities. The growth of bone is seriously im
paired in some cases. Complete recovery rarely takes place, nor is it to 
be expected when we consider the destruction of the neuron-hotly. 

Dia gnosis .-Usually this is not difficult, except, possibly, for the 
fir.;t few days in some cases. Close scrutiny will enable one to differen
tiate between this di!l-ea~e and a pseudo-palsy the result of pain on active 
or pa~~ive motion, as seen in rickets, scun'y, and in hip-joint disease. 

Prognosis .-Some impairment of motion arnl more or lrss wasting 
of the muscles almost invariably remain . Danger to life, however, is 
,·er.v remote, though the subjects of infantile paralysis .arc pro~lisposed to 
intcrcurrent affect ions, since their natural degree of resistance 1s lowered. 
The more rapid the loss of fara.dic irritability the less the exten.t of ~·ecovery. 

Treatme nt.-! think we are justified in regarcling tins disease as 
infectious, probably caused by a specific micro.organism, although it is 
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possibly an auto-intoxication. If this is granted, it behooves us to 
act promptly and render the emunctories in good condition. If the case 
is seen early, a few Joses of calomcl may be gil'en, anJ tbese followed by 
a saline. Copious enemata of boiled wa.ter thrown high up into the bowel 
should also be employed. Should the fever be high, it must be met, as 
in any other case, by sponging or C\'en by a cool bath, cold compresses 
to the head, and intcrnaJly by the bromids, aconite, and the spirits of 
nitrous ether. During the febrile stage, or at least for a few days or a. 
week, it is advisable to keep the patient in bed. The affected parts should 
he wrapped in cotton, an<l counter-irritation may be applied to the spine. 
As soon as possible the child is to be taken into the fresh n,ir. It is of 
vital importa.nce to keep up the general system ic tone, and hence the ne
cessity for fresh a.ir, cha.nge of scene. and for nourishing but easi ly digest
ible food. During this period massage and electricity should be employed, 
together with the a.Uministra.tion of :strychnin. In the la.tor stages, when 
contractures have set in, mechanical appliances may be necessary to cor
rect deformity and to give support. 

ACUTE, SUBACUTE, AND CHRONIC POLIOMYELITIS IN ADULTS. 

1. Acute atrophic spinal paralysis of adults, as the acute form is 
called, ha.s essentially the same symptomatology as the corresponding 
disease in children, except that the onset is apt to be more pronounced. 
Convulsions, however, scarcely ever occur. When pain is a prominent 
symptom we should be guarded in making a diagnosis. Initia.l pa.in is 
significant of a. nerve-lesion 1 particularly if sensory disturbances can be 
found, and such cases would indicate a neuritis and not a poliomyelitis. 
Presumably the incidence of the poison has been on the axon, and not 
on the neuron-body, this view being consonant with the complete recov
ery tb:Lt is sometimes seen in adults. When true poliomyelitis has ex
isted complete recovery probably never occurs. 

2. The subacute form has been described by Duchennc as "paralysis 
genlJral spinale anUrieure su.baiguii." I t comes on, as a. rule, without 
apparent cause, n.ncl the initial symptoms arc very slight. In a few weeks 
failure of power is noticed in the limbs and paralysis gradually supervenes. 
After lasting for some time partial recovery follows, the paralysis and mus
cular atrophy remaining in a limited region only. 

3. ~'hat chronic poliomyelitis exists has been proved by Oppenheim 
and other observers; yet it is probable that most cases described under 
this heading have been due to peripheral and not to central lesions. In 
neuritis, however, the paralysis is either unilateral or bila.teral, and in the 
latter case it is symmetric, differing in this point from the irregula.r dis
tribution of centric disease. Pain is common, and there is also tenderness 
along the nerve-trunks as a rule. 

Recovery from neuritis may be perfect; at all events, it docs not 
present the tendency that is met with in po1iomyelitis to clear up per
fectly, except in a limited area. 

Treatment.-Thc general line of treatment that I ha\'C gi,·cn for 
the infantile type is equally applicable in these forms. Ergot ancl bella
donna may be used in the early stages, and, later, mercury or the iodids 
in small doses. Electricity and massage are of the greatest rn1ue. 
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ABSCESS OF THE SPINAL CORD. 
lT is rare for intlai:iimation of the cord to give rise to pus, yet a few 

cases have been described. 'l1he suppuration is necessarily micro-organ
i:smal in origin, and. as a rule is either due to some septicemia or traumn
tism, or secondary to purulent mening itis. 'l1he symptoms a.re those of' 
myelitis, but may be masked by any associa.ted con<lition. 

UNILATERAL LESION OF THE SPINAL CORD. 
(Brown-Stquanl's Spinal Paral!Jsis.) 

ri1111s is not .a distinct disease, but rather a grouping of certain symp
toms, first studied by Brown-SCquard, 1 and hence bearing his name. It 
is met with particularly as a result 

ri~~),j:i~~:~~ki~i~:~'~l=~·b:·:~et~~ ff t t ! 
tumor or caries of the cord, to syph-
ilis, 01· to any process cnus.ing 
compression of one-half of the 
cord. Such lesions intercept the 
motor impulses of the same side; 
the fibers having crossed in the 
medulla, the sensory 6bcr8 cross 
in the cord soon after entering, 
and hence sensation will be absent 
on the side opposite to the lesion 
(vilr Fig. 70). A lesion in the 
cen•ical cord abo,·e the arm-nuclei 
cau<.:.e8 motor paraly8isof both arm 
and leg of tbe same side (spinal 
hemiplegia) and sensory paralysis 
on the opposite side. If in the 
dor~al or lumbar cord, the leg on 
the corre~ponding side is para
lyzed, while tht of the other is 
anesthetic. L es ions arc seldom 
strictlv confinecl to one side of 
the cOrd, but overlap a trifle, so 
that there is apt to be some loss 
of power on the anesthetic side; 
this, however, may be due to the 
reclccussation of a."fow moto1· fibers 
at a lo11·er ]e,,cJ. Th e side of the 
lesion is hypercsthctic-a fact for whi~h n? ~a~isfacto ry explanation has 
ever been adrnn ce<I. Muscular sense 1s d1mm1shed or lost on the same 
side. Above the bypercsthetic region an area of anesthesia. commonly 
exists, and above this, again, an area of hy peresthesia.. 'rhe reflexes 

IJlled.-C/1fr. 2\·mur., 1880. 
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are increased on the side of the lesion (inhibition being removed), and 
the temperature of that side is usually higher. On the anesthetic side 
the motor power, reHexes, muscle-sense, and temperature are all normal. 
Sometimes the sensory symptoms are limited to loss of pain and tem
perature sense. 

LOCOMOTOR ATAXIA. 
('l'abes Dorsalis; Posterior Sderosis.) 

Definition.-A systemic sclerosis affecting the posterior columns 
of the cord. ln many cases foci of degeneration occur in the basal 
gangl ia. The disease is characterized by a loss of coordination, ab
sence of the knee-jerk, fulgurant pains, and the Argy ll-Robertson pupil. 

P a thology .-)facroscopically, it may be observed-1. 'J'hat the 
posterior roots are more or less atrophied and grayish in color. 

2. There is a thickening and adhesion of the spinal rncmbra.nes, with 
some degree of congestion, particularly noticeable in the posterior region 
(not a constant change). 

3. '!'here is a slight change in the shape of the cord, and the affected 

~~~:?i~sh~~.~~~=cl.a ~~f{i.~~ci~~!~lly~~:~~~e~!ti~0~~f ~~;";!~i~~ee~a~~t:~s~;; 
nerves will be found in certain cases to be more marked at the periphery 
and to diminish as the main trunks are reached. Harely, changes in 
the motor nerves will be met with also, but only in cases in which the 
anterior horns are affected. The spinal ganglia are usually normal. 

4. '11here are degenerative changes in the posterior, and occasionally 
in the anterior roots (vide Fig. 71). 

5. Cord.changes are present, consisting in the early stages of a dP· 
generation of the fibers of the Spitzka.Lissauer column, of the post·root 
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zone of Charcot, of the fibers going to the column of Clark, and of the 
comma tract. As the disease progresses more and more of the posterior 
columns-Goll and Burda.ch-is claimed. with the fibers of Gowers' col
umn, the intermeclio-latcral tract, and C\'en the direct cerebellar tract. 
This Jatter is only affected, howen:-r. "hen the cell~ of Clark '15 column 
are involved. 

While the chief incidence of the poison, whatever thi!\ may be, is 
upon the nerve-fibers, yet we do meet with cases i11 wbich the posterior 
root-cells are diseased; as already stated, the cells of the anterior horn 
may be diseased also. '!.'here is an overgrowth of ncuroglia that. 
takes the place of the degenerated fibers, and when the membranes are 
thickened the strands of connective tissue dipping into the cord take on 
added growth. 

6. ~rhere arc cerebra.1 and medullary changes. There ma.y be some 
change in the nuclei of the columns of Goll <.tnd Burdach and in those 
of some of the cranial nerves. In addition to changes in the nervous 
system, certain cases present some morbid condition of the 08seous sys
tem, consisting of erosion of the interarticular cartilages and atrophy 
and absorption of the bony a.rticulating surfaces. 

Etiology.-/lace.-White races arc more susceptible than negroes; 
and the disease is less frequently met with among the Jews than among 
other white classes. Sex.-:\fales are more liable to the disease than 
females, in the proportion of 10 to 1. A,qe.-Most common between 
the ages of thirty and forty. Sypliilis. - Since Fournier in 1875 first 
pointed out the relationship between these two diseases, the opinion has 
steadily gained ground, despite the view of Leyden and other German 
authorities, that a large majority of tabetic cases (observen~ differ as to 
the proportion) have an antecedent history of syphilis. It must be clearly 
borne in mind that locomotor ataxia is not syph il is of the cord and brain, 
but a distinct entity, in most cases of which, however, syphi lis stands as 
:~predisposing factor. It will be remembered that in the description of 
anemia of the cord, lesions resembling those of ta.bes are found as a 
result of various toxemias, and it was suggested that this might throw 
some light on those cases in which no syphilitic history can be obtained. 
Exposure and sexual excess are possible factors; likewise traumatism. 
Alcohol is said to ca.use ta.bes, but this is very doubtful; it may certainly 
give rise to pseudo-tabes, the peripheral form. In England, Gowers has 
noted that locomotor ataxia occurs more frequently among urb;tn than 
among run"I populations. 

Sympto m s.-These may be grouped according as they occur in the 
early or late stages. The early or preataxic stage is one of variable 
duration; lasting. possibly, but for a few weeks in some cases; but as 

~h~:'~1~tei~~~:!i~~t~ pcehc1~~~:~~' t~'~een (~:1~:1~:~ ~:~~l~;ny if1~:~\r~~1:·~7.~ 
anti shooting, of sudden onset, and of just as sudden ces~a.tion; they 
do not recur in precisely the same place, but may occur in any part of 
the nen·ous supply of the affected region of the cord. ] lerpes r~a.y ap
pear a long the course of the nerves. Tho knee-jerk is either dimmishe? 
or absent in by far the largest number of tabetics, though should heim-
p1egia occur later it will reappear. . 

Ocular syniptoms arc cha.racteristic-the myosis and the absent light-
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~f!~;1:t:'~~hp1:,~;~~aJ0·~~~1?~~~1~r :~~~;;::~a~~;, bc~~)~.~!~1~~~71:~.~,:;;·,g;~~i 
one of the earliest to develop may be strabismus with or "ithout pto~i~. 
Diplopia may be the first evidence pointing to ocular invoh-crncnt. Other 
e_vc-musclcs may be affected also, producing ophthalmoplcgia. Atrophj' 
of the optic disk may be noticed at this stage. It usually begins as a. 
circumfercntia.l change, and only gradually encroaches on the center: 
hence vision may not be noticeably impaired for some time. If an ex
amination be made, however, during this period, it will be found that 
the field of vis ion is contracted. Rarely the auditory nerve becomes 
diseased, caus ing deafness. 

After a variable period of motor s,1pnptoms arc supcr-
addcd. Th e patient ma.y notice experiences some difficulty when 
walking in the dark. Jle will stagger or fl.tlllnble, or. while washing his 
face, he may observe that he cannot balance himself properly with his 
eyes closed. Homher,!!'s sign can now be eli eite<l-Yiz. when the eyes 
are closed, and partieularly if the feet arc held close together, it will be 
noticed that station is imperfect. Later he finds that even in the day
light he has difficulty in maintaining hi~ equilibrium . At first he can
not stand with liis feet close together. Tlii~ difficulty is grc:it ly accen
tuated when the eyes are closed. Ere long: the elta1·acted~tit· lJait is 
manifest. 'l'hc legs are spread wide apart, the patient lc•ans forward, 
using one or e\•rn two canes. and with eyes fixed upon the ground a few 
feet in front of him throws one leg around, at the samr time lif"ting the 
foot higher than is reall.v necesF-ary and bringing it do'\ n 0 11 the heel. 
A~ a genera.I rnle thNe is no muscular ''asting, an<l hence there is no 
Joss of motor power. A certain degree of incoOnliuation of the arms is 
present in many eares, but is unobtrusive. 

Sensory f):'Jmptoms.-Apart from the pains a.lread,v noted, these con· 
sist of pa.resthcsia., numbness, tingling, burning; anesthesia :111\l ltyper
cstl1e~i;t of irregular distribution; retardation ~f the transmi:-::-iun_ Qf sen· 
sory impulses: i~1 some cas.es a peculiar condition in which a p111-prick 
on one leg, for rnstancc, will he rrfcrrcd to the other (allorhiria), or 
in which one point of cont11ct made by some one is felt in mnny places 
at once (polycsthesia). Usu,t!ly the patient feels as though be were walk
ing on cotton or felt. ~lusclc·sense is more or less impaired in enry 
case : hence the difficulty experienced by these cases in rec:o,!!nizin7 any 
po:sition in which a limb may be placed. Sexual power is usually Joo;;t Ntrly. 

Uertain vi:5ceral symptoms, or crises. as the li'rench term them, are 
prone to occur. They arc chiefly ga~tric (sometimes accompanied Ly 
vomiting of acid ma.tcrial), but laryngeal, ncphralgic, an<l rectal crises 
have also been described. The pain is u::.uall_v intense. Constipation is 
the rule, though in some cases incontinence of feces occurs, particularly 
if the stool is loose. rl'here may also be retention of urine, with inconti-
nence. · 

1'ropldc Oltan,qes.-A part from the herpc~ previou~ly mentioned, the 
most striking trophic cha.ngcs are those occurring in and around the large 
bony joints (the so·callcd tabetic arthropathied). Special attention was 
called to these by Ch:ucot; they a.re not a. common condition, and are 
probably due to the influence upon the nerves that supply the joints. 
Occasionally the condition would appear to be excited by tra.umatism. 
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The a.ffecte<l joints arc not painful; they may be the scat of exudation 
which is rarely purulent. Artliropathies may supervene at any period 
of the disea~c, e\'en the preataxic. These conditions affect primarily and 
chiefly the bones and cartilages entering into the larger joints. The in· 
rnlved osseous tissue becomes atrophied, brittle, aud is finally destroyed. 
)Iuscular wasting is rare as an early condition. though it may oCcur 
hter; it is due either to neuritis or to invol"ement of the nnterior 
horns. 

Since the disease does not of itself prove fatal, these symptoms may 
last for years and the patient eventually die of some intercurrent affection. 
In other cases ptu·alysis finally develops and the patient becomes bed
ridden. llemiplegia may develop as a complication at an advanced 
stage, as may genern.l paralysis or other forms of nervous disease. 

Course.-Rarely the disease runs a Yery ra.pid course. The preataxic 
symptoms-pain. loss of knee-jerk, Argyll-Robertson pupil with or with
out ptosis an<l diplopia-nmy only exist a few weeks before incoOrdina
tion de,,e!ops. The latter will then reach its acme in twenty to thirty 
days. This is very unusual. however. As a rule, the first or preataxic 
stage extends over a pcr~od varying from months to even as long as 
twenty-five years. Dr. \\ m. Egbert Robertson has related to me the 
case of a man aged fifty-eight who for fifteen years has h:ul fulgurant 
pain~ and an absence of the knee-jerk. but neither ocular nor any other 
symptoms. In some cases the first stage may be absent . 'l'he second or 
ataxic stage-that of incoOrdination- is generally slowly progressive, 
finally reaching a. point at which it remains; raret_,.-, more or les.s impro,·e
ment may follow. When optic atrophy de,'elop-:, ataxia either does not 
appear, or. basing done so, fails to ach•:rnce. l'hP final s.tagc in tt few cases 
is only reached when the patient has become paralyzed and bedridden. 

D iagnosis.-This is readily made when we have a combination of 
the absent knec·jcrk, fulgurant pains, and the .\rgyll-Hobertson pupil. 
liowever, the Ic.ss of knee-jerk, as.sociated with one of the other symp
toms in an otherwise healthy rna.n, is, to say the least, highly suggestive 
of the tli~case; the addition of jucoOrdination serYes, of course, to clinch 
the argument. 

Differential Diagnosis.-PeriphPral .t.Yeun'ti.11.-'!1he symmetric dis
tribution of symptoms, tenderness in the rnu~cle~. frequent hcrpetic 
rashes, motor weakness antl wa~tiug, pain (not f'ulgurant in type), greater 
prominence of parasthesia. absence of the Argyll-Roberts.on pupil, knee
jerk often increased (absent in diphtheria} form, but other ~ymptoms and 
history serve to distinguish it), and later, either diminished or a.b~ent, 
and the history of the case, arc sufficient. Aleohf)/ir and more rarely 
arscnif'al poisonin" "i,·e rise to a. condition clo:<:ely rC'sembling true tabes 
in that there is th~ lass of knee-jerk, often :o;harP pain, and incoOrdina
tion, though the latter symptom is never as marked as in advanced ta.be~. 
The gait, howe,·er, is totally different, and consi~ts of the high "Rtcppagc ·• 
gait described in the discn~sion of Peripheral Neuritis. 

General paralysis of tlw insane ma.y present much di~culty .. Spinal 
symptoms ma.y occur in general paresis, and conversely 111 ccrtam cases 
of tabes symptoms of general paresis develop. Time alone will solve the 
problem. 

Ata.rir Parapfrgia.-.\part from the absence of pain and anesthesia, 
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incoOrdination is fol1owed by a spastic condition. The knee-jerk is much 
exaggerated and the so-called auklc-clonus develops. 

Cb·ebellar .Disease.-'fhc incoOr<lination does not resemble that of 
ataxia; optic neuritis is present; also headache and vomiting appear in 
well-marked · cases. '..I.1he knee-jerk is always present. 

There are certain conditions, already described under Anemia of the 
Oorcl, in which lesions of the posterior columns of the cord occur. Some 
of them are very much like ta.bes, but do not present the "combination 
of symptoms" seen in locomotor ataxia . As a rnle, the Argyll-Robert
son pupil is absent, and less frequently the lightning pains <tlso. 

'l1he crises may be mistaken for disease of the various organs i1wolved. 
Repeated attacks of acute pain, tabetic in character, and particularly in 
adult males, should, however, excite suspicion1 and an absence of the knce
jerk and other characteristic evidences will always be present in ataxia. 

When the chief lesion is in the dorsal region the pain may be mistaken 
for thitt of spinal Caries or even neuralgia or rheumatism. :From caries 
it may be differentiated by the fact that in vertebral disease the pain is 
more or less localized, and that it is much increased by movements. ~lore
over, the other symptoms of ataxia are wanting-e. g. ocular troubles, 
incoOrdination, and absence of the knee-jerk. 11.'he latter point also 
holds good in cases of rheumatism and intercostal neuralgia. For the 
diagnosis from hereditary ataxia t•ide p. 108-!. 

Prognosis.-Thc outlook is not particularly bright. While, as 
already stated, the disease does not cause death, perfect recovery is never 
obtained. Of course the prospect is much brighter the earlier the case is 
taken in hand, and some improvement may be expected in most cases. 
The fact that. the patient has bad syphilis does not modify the prognosis 
one way or the other. 

Treatment.-Rest (first suggested by Weir Mitchell) is imperative 
when the patient commences treatment, and especially when pain is early 
complained of, massage :ind electricity being employe<l meanwhile to keep 
up the tone of the muscles. In my opinion the rest-trciitment retards 
the progress of ataxia. more effectively than any other measure, but it 
cannot be used with the expectation of producing a cure. ~I.1he bowels 
should be moved daily, a.nd the urinary functions especially looked to. 
In certain cases ca.theterization is necessary. The patient should then 
be taught, first, what surgical cleanliness means: and secondly, how to 
use the instrument. Counter-irritation along the spine is of very little 
more value than suspension. The diet should not be heavy, and if gas
tric crises occur special care should be taken in this direction. 

In ca.ses giving a previous history of syphilis, mercury and the iodids 
should be used; it is, however, doubtful if they are of any direct benefit, 
although when the venereal disease is of comparatively recent date some 
improvement in the tabetic lesions is possible. Potassium iodid should 
be used freely . Mercury is best introduced into the system by inunction, 
and it is my custom to order one dram to be rubbed into the arm-pits, 
flanks, or inner surfaces of the thighs daily until the gums show the spe
cific influence of the reme<ly. Then the inunctions are discontinued, and 
the potassium iodid and mercuric chlorid arc administered in combination 
three times 7Jer diem . 'l'hc dose of the latter remedy should be small 
(gr. f.-0.0027), but the io<lid may be used in ascending dosage. 
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Electricity is of doubtful utility. 'fbe galrnnic current is to be 
chosen, ancl Erb advises placing the medium-sized cathode over the cer
vical sympathetic, ancl the larger anode near to the spinal column on 
the opposite si<le, rnoring it at brief intervals in the downward direction . 
'l'his method must be continued for many months. Frenkel has recently 
adrncated the systematic education of the muscles in coOrclinate<l 
movements. llJ:drothcrapy is a serviceable measure if judiciously em
ployed. Neither cold nor hot baths are free from llelet.erious effects, but 
tepid baths (80°-90° F. - 26.6°-32.2° C.), combined with gentle friction 
of ~he body-surface, are signally use~ul. .Among the numerous natu.ral 
springs enjoying more or less popula.r1ty there are two in especially high 
favor-the carbonic-acid thernull sal ine springs of Oeynhausen-Hehme in 
3Iinclen and Aix- la.-Ch'.tpelle in Germany. 'fbe chief' benefit m:.iy, after 
all, be credited to tbc mvigorating effect of the changed environments. 

The fu lgurn.nt pains, or those of the various crises, are occasionally so 
severe as to require bromids, codein, or e\•en morphin, though the use of 
the latter agent is always to be postponed until other means are exhausted. 
Antipyrin or salol and phenacetin may also be tried in this connection . 
In any case the patient should Ii ve a simple, regular life, avoiding ex
cesses of all kinds, and particularly sexual and alcoholic indulgences. 

HEREDITARY ATAXIA. 
(Friedreicli'sDisectse.) 

Definition.-An hereditary disease, first described in 1861 by Fried
reich. 'J.1he symptoms :ire primarily manifested in early life, and the dis
ease is characterized by ataxia, defective speech, nystagmus, absence of 
the knee-jerk, and more or less seconda.ry deformity, as spinal curvatura 
or talipes. 

Pa thology.-Thc postmortem findings are essentially those of loco· 
motor ataxia and ataxic paraplegia. The spinal membranes are some
what thickened ancl n.dherent, especially over the posterior part of the 
cord, and that, too, chiefly in the lumbar region. The posterior nenre
roots are generally atrophied and sc1erosed. 'l'he co1umns of Go11 and 
Burclach are degenerated, particularly in the lumbar region, and to a 
lesser extent in the cervical. Degeneration is also found in the ln.ternl, 
and to a. slight degree in the anterior, columns. The chief microscopic 
change is a marked neuroglia.r O\'ergrowth, as shown by D~jerinc. The 
nerve-cells of the cord are generally normal. Cerebral lesions also have 
been found in this disease. 

Etiology.-1. Family tendency (heredity) bas a strong influence. 
A single case, however, may develop in a family. 

Age.-Most commonly the disease appears between the third and 
twelfth years, though it may appear earlier. . 

Infectious fevers (in particular) and other acute diseases frequently 
precede the evolution of this complaint. Trauma. and many other con
ditions have been dct:icribecl as exciting causes. 
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Symptoms.-The first evidence of the disease is impaired coorch
nation, first in the legs, an<l, later, in the arms; it is most marked when 
the eyes are closed. Attention is often called to this symptom by the 
fact that the child stumbles, ambles, and staggers, an<l cannot walk prop
erly. The gait, bowevcr1 lacks the pronounced stamp of true ataxia. 
Rutimcyer has pointed out that in many cases the gret~t toes are turned 
upward. Some children never learn to walk. Romberg's symptom is 
generally present. Movements of the arms, when thrsc arc ataxic, arc 
irregular and jerky, and jerky movements of the head may nl~o he ob
sencd. Bilatenil nystagmus develops and the speech becomes affectc<l. 
At first there is a mere impediment (a stuttering), but later syllables, or 
even whole words, are.omitted and au unintelligible jargon results. ~~he 
knee-jerks arc almost always absent. There is no optic atrophy, nor are 
any sensory symptoms present as a rule. The sphincters arc normal. 
There arc no trophic changes in the skin or the joints, and no visceral 
crises. Vaso-motor symptoms-flushing, sweating-are sometimes ob
served. There is no mental change. 

Talipes anLl spinal curvature are generally met with afrer the disease 
has existed for some time. In old cases muscular weakness and wasting 
are present, but there is no electric change in the muscles. 

'l111e course is always slow. It may last for many years, thirty or 
even more. 

Diagnosis.-Usually this is not difficult, and especially when more 
than one case exists in a family. The age, incoOrdination, shambling 
g:tit, nystagmus, scanning speech, and deformity are strikingly charac
teristic. 

Differential Diagnosis.-Loeomotor ata.ria appears later in life, a11d the 
preataxic stage (pa.in, abse11t knee-jerk, and ocular symptoms) is gener
ally well marked. It is absent in hereditary ataxia, nor docs the latter 
yirC'sent the sensory :rnd visceral symptoms met with in the true form. 
Further, tho gait is very different. 

Ataxic paraplegia shows an exaggerated knce-jerk 1 the prc~ence of 
ankle-clonus, and an absence of the ocular symptoms, nystagmus, and 
the scanning speech . 

.DiMwmillate(l Sclerosi~.-'l'remors are almost always pre~cnt, but 
these are fine and never coarse as in hereditary ataxia. There mav 
be nystagmus, incoOrdination, and imperfect artiCulation, but tho casC:; 
are i~olatcd (i. e. they do not run in families). 

~rhe prognosis is necessarily bad. ~rhe disease is progressive, though 
it doc~ not kill directly. It may la.st thirty years or more. 

Treatment.-Li ttle or nothing can be expected from it. 'fhe same 
general treatment should be pursued as for locomotor ataxia. 

SPASTIC PARAPLEGIA. 
(Primary Lateral Sclerosis; Spastic Spinal Paral!Jsis.) 

Definition.-A disease of the spinal cord characterized by loss of 
power, contracturcs, exaggerated reflexes, a peculiar gait, and by pre
cipitate micturition. Spastic paraplegia. (spasm plus motor paraly~i~) is 
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met with as t~e result of the various pa~hologic substrata. Any trans
,·crse. ~ord-les100 above the ~umbar region ma.y ca.use motor paralysis, 
spast1c1ty, exaggerated knee-Jerk, and ankle-clonus. The same condi
tion results from a lesion in any part of the upper segment, from the cor
tical motor cells to the terminal arborization of the axon in the cord. 

It is believ.cd that fiber• of the pyramidal trncts may be primarily in
''olve~l, anti, s1!1?c they course chiefly th~·ough the lateral cord-region, the 
rcsulung cond1t1on. has been named primary lateral sclerosis. This is 
purely hypothetic, howercr, for only two uncombined cases have been 
found. This ma.y be due to the fact that the disease docs not tend to 
shorten life, and that therefore the same condition that ca.used degenera
tion of the pyramidal fibers may subsequently act on other fiber-systems . 
Siuce in the case of the lower segment it is the peripheral portion of the 
axon that, in many cases at least, first yields to the morbific influence, so 
may it be with the upper segment. In such an event, however, the de
generation would be an ascending one, and the converse of that which is 
usually met with in the motor tracts. Thus we see that the same clinical 
condition may be ctiologically quite different. The following are the 
chief varieties: · 

PRIMARY LATERAL SCLEROSIS. 

That this condition exists alone is questioned, as I have already stated. 
Von Stofclla has reported a. case, but no microscopic examina.tion was 
made. l\lorgan's and Dreschfeld's case, published in 1881, seems to be 
the only one that may be regarded as a true type. 'fi1e only pathologic 
change observed was in the pyramidal tracts of the anterior and lateral 
regions. 

Etiology.-It is most apt to occur when there is a 11europatliic 
family tendenC,lJ. Age, generally between twenty-five and forty, exerts 
an etiologic influence. E:rposure1 acute disease, and trcmmatism, are a ll 
predisposing causes. Syphilis has been said to predispose to the condition, 
butifsoitism.therra.re. 

Symptoms.-In typical cases the onset is slow. The patient com
plains of feeling tired, and is less capable of exertion than formerly. 
Weakness of the legs develops, and with it increasing difficulty in walk
ing. Even at an early stage some rigidity of the muscles will be present 
when the limb is extended; later this becomes a prominent symptom. 
The spasm is at fir;t of little moment. It may only be notice<l in the 
morninf'I'. When the disease has adrnnced, however, it becomes pro
nounced, so that it may not be possible to flex the limb, or, if flexed and 
an effort is ma.de to extend it, it will often spring forward like a knife
blade in clasp-like rapidity. 1.'his spasticity is often so marked ~hat in 
walking, so long as the ball of the foot touche~ t~e. grou~d, .clomc. c?n
tractions occur; these also appear when the md1v1clual is m a s1ttmg 
posture unless his legs are extended. The gait is characteristic ; the legs 
are stiff, and move with an ev ident effort, while the toes scr:tpe the 
ground. In some cases the adductor spasm is so great that the legs can
not only not be separated, but are actually oyerhLpped in walking (No-11s
le9 progression) . In course of time the power of walking may be lost. 
The flexor muscles are usually weakened. 'l1he knee-jerk is very much 
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exaggerated, a mere tap causing a sharp, quick response. Anklc-clorrns 
can always be elicited. Pain and other sensory manifc::stations are often 
absent, though dull and fleeting pains in the back and limbs may be com
plained of. The arms are frequently unaffected. The sphincters arc 
rarely involved, and ocular symptoms do not occur, though nystagmus is 
occasionally met with. Seguin states that the ability to retain the urine 
is lessened and precipitate micturition results. 

'l'he diagnosis is not difficult. Certain hysteric cases may occa
sionally simulate it Yery closely, but these do not present the charactcl'
istic spasticity of the true form, nor is the knee-jerk increased quite as 
much, and ankle-clonus is either slight or absent. 'l'hen, too, in hysteria. 
spots of anesthesia arc commonly met with. Drs. Bastian and Hussell 
l:teynolds have described" paraplegia dependent on idea," in which no 
hysteric element entered. 

SECONDARY SPASTIC PARALYSIS. 

As I have already mentioned, tranS\'Crse lesions above the lumbar 
region (cnrics, tumor, sclerosis, myelitis) are followed by degeneration 
of the pyramidal tracts, and as a result there are weakness in the limbs, 
increased reflexes, and more or less rigidity. In certain cases the latter 
may be absent, as Bastian has shown, and the limbs will be fhtccid. 

CONGENITAL SPASTIC PARAPLEGIA. 

This condition, the symptomatology of which is practically that of the 
adult types previously described, is almost always the result of some in
jury a.t_ birt~1, either instrumental or due to a malposition, as first pointe(l 
out by Dr. Little and since abundantly confirmed by Spencer, Dr. Sar:ih 
McNutt, Sachs, and others. 'fhe disease is probably always <lue to men
ingeal hemorrhage. In recent cases more or less extravasa.tcd blood is 
always found over the central convolutio11s and often at the base. Later, 
cases show atrophy a.nd sclerosis of the motor region, the blood having 
been absorbed. Nothing a.bnornal ma.y be noticed for a. few days or 
weeks, though rarely com·ulsions, or C\'en bulbar symptoms, may early 
manifest themselves. Generally, the child is several months old when the 
mother first notices some impairment of movement, and not until the child 
tries to walk will she observe anything out of the way. 'l'he abnormality 
varies from a slight clifficul~y in walking, in which the toes ha.rely scrape 
the ground, to a total inability to walk, owing to the high degree of adduc
tion spasm. Between these cXtrernes are variouf"i p;rades of talipes cquinus 
and cross-legged progression. Sensation is usually normnl. 'J1he bladder 
and rectum tire not implicated. Some cases present evidences of impaire1l 
cerebral development-i<liocy and imbecility. ~ome ob~crv~rs haxe also 
described what they believe to be an hereditary form of spastic paraplegia. 
(notably Drs. Gee an<l Sachs). 

ATAXIC PARAPLEGIA. 

'l'his name was given by Gowers to a condition in which spastic para
pleµia. and ataxia coexist, owing to simultaneous invol\'emcnt of the lat-
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eral and posterior columns. 'fhe posterior root-zones escape, and hence 
the retained reflexes. 'l'his same morbid condition may be met with in 
Friedrcich's disease (hereditary ataxic paraplegia), 01: primary lateral 
or posterior cases ma.y extend and invoh'e the posterior or lateral col
uums respectively. Disseminated sclerosis may pos ibly present the 
same symptoms. The type Gowers describes occurs chiefly in males of 
middle age. Traumatism and exposure seem to predispose to the dis
ease, as docs syphilis very rarely. 

Symptoms.-Tbese develop insidiously. The patient tires rapidly, 
and ~ome impairment of the power of walking is observed. In turning 
'luickly be st~11nbles, and there is difficulty in walking in the dark, or 
even in standing when the feet are close together. The reflexes arc in
creased at an early da.tc, and spasticity supervenes and is progressive, 
though it never becomes as marked as in uncombined lateral sclerosis. 
The gait is somewhat similar to that met with in locomotor ataxia, but 
it lacks the forcible stamp already described. When the arms arc in
Yolvcd the same ataxia, with weakness, spasticity, and increased reflexes, 
is met with. Sensory symptoms are generally absent. and fulgurant 
pains are never present. When pain occurs at all, it is of a dull charac
ter and often in the sacral region. Optic atrophy docs not occur. Nys
tagmu!'i is oftt-n seen, though other eye-symptoms very rarel.v appear. 
Sexual power is lost. ']'he sphincters are not usually i1wolved. though 
retention of urine may occur. "Ultimately, the case generally partakes 
more of the nature of a lateral sclerosis, but the features of a posterior 
sclerosis may rarely predominate. 1\lcntal symptoms often develop in 
the late sta.gcs. 

rl'hc diagnnsis is easy in typical cases. The ataxia, witll myotatic 
irritability and spasticity ,in the absence of sensory and ocular symptoms, 
is characteristic. 

COMBINED SYSTEM SCLEROSIS. 

Ormerod and Dana. ha.ve published valuable treatises on this subject. 
In 1891, Dr. James Putnam of Boston described a. group of system 
scleroses, with diffuse collateral degeneration, occurring in enfeebled 
persons past middle life, and more particular]~· in women. Ile had had 
8 cases, and made autopsies on -!. In the white columns of the cord he 
foun<l both recent and old degenerations and clisintep:ration of the cells 
of the gra.y matter. In 1 case he found some def!enc~ration in the pe
ripheral nen'cS. rJ,he chief symptoms were motor weakness of all four 
extremities. but especially the lower, with some impairment of sensation 
and general muscular wasting. In 3 cases there was an exaggerated 
knee·jerk with ankle-clonus; in 1 lancinating pains, and in another 
incoOrdination. The fatal cases ran a course of three or four years. 
KcYeral of them showed lead in their urine. and Putnam thinks that 
this mity have been an etiologic factor in some instances. 

The symptoms of combined sclerosis partake of tl1c nature of loco
motor ataxia and spastic p<~raplcgia1 but are less marked than ei.thcr of 
these diseases. rl'hc onset 1s slow, there is more or less incoordination, 
and Hornberg's symptom can be elicited as a rule. 'rhere is loss of 
motor power, a.nd the sensory symptoms are sligLt. There may be dull 
sacral pain. Optic-nerve atrophy very rarely occurs, though there are 



1088 lJJSE.ISES OF THE NERVOL'S Sl"S1'E.lf, 

~,c~~1tfe-:l~~-~;~pi~o~~·~se~l~e reflexes are generally exaggerated, and 

The diagnosis is based upon the presence of paraplegia. with in
creased reflexes, associated with sensory symptoms-parcisthcsire-ancl 
rarely pain. 

REFLEX PARAPLEGIA. 

Since this was at one time so warmly put forward by Brown-SC4uard 
as a distinct entity, it seems justifiable to speak of it, though in the light 
of our present knowledge we are not disposed to gi\'e it any nosologic 
distinction. It was supposed to be due to anemia of the cord, antl to Uc 
the result of irritation reflected from a sensory nerve to vaso-motor 
nerves. l'bc so-called ''urinary paraplegia" was included in this 
category. 

INTERM1TTENT PARAPL EGIA. 

Romberg was the first to call attention to this condition. His orig
inal case was that of a woman aged sixty-four, in whom paraplegia de
veloped suddenly with involvement of the sphincters. 1The sensations 
were normal. In about twenty-four hours she wa8 so much better as to 
be able to walk; micturition was normal, but there was some weakness. 
Next day, however, the paraplegia retumed. These attacks, with almost 
normal intervals assuming a periodic character, induced him to give qui
nin, which he did. Recovery was the prompt result. Erb and others 
ba,·e since reported cases, but it is now believed that they are due to 
involvement of the peripheral nenes rather than of the cord . 

Treatment of Spastic Paraplegia.-In general the treatment is 
the same as that of locomotor ataxia. This is especially true if syphilis 
is suspected. Little can be done, as a rule, fo r the disease is usua11y 
progressive in spite of all treatment. Belladonna or hyoscin seems to 
lessen the spasm in some cases. Attention should be given to the blad
der and bowel, particularly to the former. In the congenital form ope
rative measures are often requisite to o,·ercome deformity. 

MULTIPLE SCLEROSIS. 
(Insular or Disseminated &lerosis.) 

Definit ion.-A disease due to the development of sclerotic patches, 
occurring in an irregular manner throughout either or both the brain 
and spinal eonl. It is characterized by paresis, intention-tremors. 
scanning ~peecb, and mental disturbances. 

P a thology.-'l'hc sclerotic tissue occurs especially in the white 
matter, though any part of the cerebro-spinal axis may suffer. The 
cortex is rarely implicated. The spots are usually well circumscribed. 
gray or grayish-red in color. and on section may be level with, raised 
from, or dcpresi;cd beneath the normal l ine of section according as to 
whether it is in the early, h~·pertrophic, or cirrhotic stage. The cranial 
nerves ma.y be in,·olved at their origin, the first, second, and tenth being 
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particularly_ vulnerable. The medullary sheath of nerve-fibers in the 
affected region <legenerates early, but the axons are markedly resistant. 
Since they arc not cut off from their trophic center, secondary de
genera.tio? is r:irely met w.it?. The blood-v~~sel.s show more or less 
prolifcra.t1on of the advent1trn., ant.l cndarterit1s 1s not an uncommon 
condition. Whether this rnscular change is primary or secondary is 
unknown. :\licrosc:opically, the sclerotic areas arc made up of' an over
growt~ of ncuroglia-cclls and fibers and of the ordinal'y connective tis
sue. In certain cases these patches exhibit some tcmlcncy to invoh•e 
special parts of t he nervous system, as the lateral or posterior columns. 

Etiology.-Thcrc is no definite and known et iologic factor. Among 
the posdible predisposing causes ruay be mentioned emotions, trnuma, 
heredity, exposure, _infectious and exhausting diseases of any kin<l, a.n<l 
perhaps hysteria. It is i~1portant to remember, ~10rcover, that it is 
frequently impossible to <l1agnose this disease in its early stage from 
hysteria. T his point _is dwelt upon particularly by Buzzard and Bastian, 
arnl muny Ca1'cS of supposed hysteria. have subsc11uently pro,·ed to be 
C•tses of multiple sclerosis. 'The difficulty is manifestly greater when 
the patient is a. \1 oman. Age and sex are also, in a sense, predispos
ing causes. The majority of cases occur between twenty and thirty 
years of age, though the condition may occur in chiltlren. Pritchard 
haii collected over fifty published cases occurring between the ages of 
fourteen months and fourteen years, and about equally divided as to sex . 
. \mong adults disseminated sclerosis is met with somewhat more fre-
11ue11tl_v in women. 

Symptoms.-These may be described under two headings: first, 
the general symptoms, or those common to all cases of the disease. and 
not expli cable from the position of the sclerosis; and, second ly, those 
dependent on the 1ocality of the lesions. The disease is always chronic, 
and either rem issions, or one or more intermissions occur, and in some 
cases may extend over several years. The first ev idence of the disease 
is loss of power, first in one, then in the other, lower extremity. Later, 
paresis develops in the upper extremity . Sooner or later other general 
symptoms appear-viz. tremors, nystagmus, scanning specch 1 increased 
reflexes, and optic-nerve atrophy. 'fhe tremor is rnlitional (intention
ttemor), and when the patient is at rest no abnormal mo\·ement is mani
fest, as a rule. On attempting to use the hands, or in walking, a 6nc, 
trembling motion of the limbs results . The head may Le similarly in
volved, and some incoOrdination is commonly associated there,dth. 
The nysta[Jmus, too, is brought out when the eyes a.re in use. It is 
more marked in hLtcral than in vertical movements. /:)'peech is slow and 
deliberate (staccato or scanning), the tendon-reflexes arc increased, 
ankle-clonus ma.y be pretient, and optic-nerve atrophy is of frequent 
occurrence. No alteration of sen!:'ation occurs, other thau perhaps some 
numbness or tingling. There is no wasting of, nor electric change in, 
the muscles, nor do bed-sores occur. Vertigo is usually prc~ent. The 
mental pbcnomen:t are a.t first hysteroid, and they may never progress 
beyond this point. In other cases dementia, or even acute maniacal out
bursts, arc met with, but these are rare. During this stage epilcptiform 
or apoplectiform attacks may occur. ~I.1he symptoms directly resulting 
from the local lesions caunot Le given in Jetai1. Certain types result, 
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however, that depend upon the tendency of the sclerotic areas to involve 
certain tracts, an<l these arc-first, a form resembling lateral sclerosis, 
due to implication of the lateral tract; and, secondly, a form similar to 
locomotor ataxia, in which the posterior columns especially suffer. 

'l'he diagnosis is generally easy after the disease has lasted some 
time. The intention-tremor and the gradual and progressive loss of 
power, with increased reflexes, scanning speech, and mental deteriora
tion, are sufficient. The following table gives the differential points 
between th is disease and paralysis agitans, locomotot alaxia, and hered
itary ataxia: 

DISSE~l l NATED 
Sc1.ERos1s. 

Ra:~f fctre~1~cursoe:: 
erallybetween 
the twentieth and 
thirtieth years. 

No sensory symp
toms, as a rule. 
Si~ht mriy be im
paired, the hear
mg less frequent
ly. The Argyli
H.obertson pupil 
is absent. 

Nystap:mus is pres
ent, a~ ;~ rule. 

HcfleXl'S arc cxng
p:r•rated; anklc
clonu.1 i!! present. 
'J'hC'J'C UH\}' be 
muscular rigid
ity. 

Scanning speech. 

A tremor is gener
ally present 
voluntary mO\'C
ments only. Jf 
the tremor occurs 
durinj!; rebt, it is 
fin ('. 01'cillations 
of the head are 
frequent; of the 
trunk, less so. 

l\Icntal disturbance 
is frequent. 

Gaitism111allyspas
tic and paretic, 
and often uncer
tain. 

PARAJ.YSIS AGI-

Occurs in persons 
O\'Cr forty years 
of age. 

No sensory or spe
cial-sense symp
toms of any im
portance. Ar
gyll-Robcrtson 
pupil is absent. 

No nystagmus. 

Reflexes :lre nor
mal; \'cry rarely 
they may he plus. 
Permanent mus
cular rigidity. 

Speech is slow and 
dclibcratconcom
mcncmp; a sen
tence,but i<oonit 
becomes hurried. 

Tremor when at 
rest. Yolunta.ry 
movement may 
make it cease 

~::~r~~~~1)~·h;~~: 
with rather n. 
Yerticalthan an 

~~~;{~~tory move-

N~11~~~ntal phcnorn

The hend is bent 
back and arehcd; 
the face is immo
bile and mask
like. Thcgait is 
propul~ion, fcs
tination, rctro
pulsion,orla.tcro
pulsion. 

LocoMoro1tATAXIA. 

Rarely before the 
twentieth year. 

Fulgurant pains an 
early symptom. 

~!f~~·e~~~rn!~e:1; 
afiCcted. Often 

:1~1fr~~{::r:O; 
pupil a.represent. 

No nystagmus. 

The k ncc-j erk, 
anklc-elonus , and 
rigidity are nil 
nbsent. 

No speech-defects. 

No tremor. Inco
Ordinntion is 
marked. No os
cillations of the 
h<'ad or trunk. 
Hom berg's symp
tom is present. 

;1~~~J~1i~r~is~~~~ 
mon. 

MentaldisturLancc 
is rnrc. 

The J!ait is stamp· 
inginchara.ctcr; 
the legs arc 
moved stiflly. 
There is difficulty 
in urination. 

HEREDITARY 

ATAXIA. 

Uzmnlly l,('forc the 
tw<'nticth \'f'ar. 
Generally aili'cts 
SC\'eral in the 
same family. 

Sensory symptom~ 

:~~. rareB'i r:,~~ 
and Argylf-Hob
ertson pupil are 
absent. 

Nystagmus is fre
quc>nt. 

'l'hcknec-jcrkislost 
in the course of 
thcdit<CaSCjitis 
rarely increased. 
No r igidity. 

Speech is slow and 
irregu larly scan
ning. 

JncoUrdinntion ie 
prCs('nt, but is 
not increa.:;cd by 
closing the eyes. 
Static ataxia may 
be noted. 

No mental disturb
ance. 

The ~nit is swaying 
and irregular, 
like that of a 
drunken 
'l'he legs are not 
kept wide npart 
ns in locomotor 
ataxia. 
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The course usually extends over five to ten or even fifteen years, 
and death is generally the result of some intercurrent affection, though 
it may occur during an apoplectiform or convulsive a.ttack. Rarely it 
is due to failure of the heart or respiration . 

'l'he prognosis is always bad. 
Treatment.-No remedy is of any avail. Silver nitrate, mercury, 

the iodids, and arsenic may be tried. Rest and easily assimilable food 
arc also of prime importance. 

BULBAR PARALYSIS. 
(Glosso-labio-laryngeal Paral.11sis.) 

Definition.-An acute or chronic disease, due to invoh'ement of 
the motor nuclei of tbe medulla oblongata. It is generally secondary 
to some condition affecting other portions of the motor path, and is 
characterized chiefly by a difficulty of speech or of deglutition . Three 
nrieties have been described: 

1. Sudden or apoplectiform, this being due to hemorrhage, embolism, 
or softening. 'l1he onset is always sudden, often with vertigo, and pos
sibly vomiting, with or without loss of consciousness. The power to 
articulate is impaired or lost. 'l1he lips and tongue are involved, and 
hence the pendulous lower lip, the dribbling of saliva, and the atrophy 
of the lingual muscles. 'There are dysphagia and generally frequent 
attacks of choking. 

The sym]Jtoms are less characteristic than those of the degenerative 
form. '.l'hey arc less regular in type, and usually arc widespread at 
first; later, some improvement takes place. In other cases, after more 
or less of a respite, degeneration sets in and they grow progressively 
worse. 

The diagnosis of this type is not usually difficult. "Pseudo-bulbar 
paralysis" must be borne in mind, however, and is a condition due to a 
bilateral lesion of the motor cerebral cortex in the lower frontal parietal 

rtr~i~~. ~:~~ ~rt~1~~vt~fte6~:r:h~~et~~dc~e~8ce;ses~
1

heL~t!~. a;;a~r~~~~~:i~ ~~ 
rather more favorable than in the other forms . 

2. Acute Infla.mma.tory.-Ilere the onset is less abrupt, requiring a 
few days to a week to develop. But for this fact the symptoms are 
much the same as in the preceding form . 

3. Chronic Bulba.r Pa.ralysis.-This condition occurs chiefly in males 
beyond middle life. The cause can seldom be discovered, though cer
tain cases seem to be of toxic origin. It may develop in the course of 
progressive muscular atrophy, amyotrophic lateral sclerosis, insular 
sclerosis, or other disease of the cord. 

'.11 he s;ymptoms are bilateral, the tongue being usun.lly the first to 
suffer. The patient rnn..v notice that he cannot speak for any length of 
time without fatigue, and tha.t he will then articulate indistinctly. Soon 
he observes that there is a marked and progressive impairment of speech. 
The muscles of the lips and other muscles of the lower part of the face 



1092 DISKISES OF THE SERl'Ol'S SYS7'EJI. 

atrophy. Ile can no longer 11histle. Speech is rendered still more defec
tive, owing to paralysis of the lips. The lo1Yer lip drops, and the saliva 
constantly dribbles from the month and may be greatly incre.,ed in 
amount. lJifficulty in swallowin,q is alwa.ys present to a greater or 
less degree. Owing to the lingual paralysis, the tongue can neither be 
protruded nor can it be used to manipulate the food and make a bolus. 
It is atrophied and the mucous membrane is wrinkled. Pibrillar trem
ors are present. The larynx is involved, so that pbouation is imperfect, 
but it is not so marked as the implication of other parts. ]>articles 
that enter the larynx cannot be ejected, owi ng to motor paralysis. 
'There are no sensory symptoms, and the power of taste is normal. The 
mind generally remains clear, though the patient is often emotional, 
and cries or laughs without apparent cause. 'This type of bulbar palsy 
is particularly liable to develop in th e course of progressive muscular 
atrophy. 'l1he cmuse of the disease is slow, and death is usually due 
either to inspiration-pneumonia or to interference with respiration or 
circulation. 

'fhe diagnosis is not difficult, as a rule. the bilateral character of 
the symptoms rendering them distincti\'e. In the pseudo-bulbar form 
previously mentioned the limbs are often paralyzed also (double bcmi
plegia). Tumors rarely, if ever, give rise to such regular bilateral 
symptoms. I ha.ve met with 2 cases of chronic bulbar palsy, and 1 
occurring in the course of Bright's disease, in which no postmortem 
lesion could be found that would account for the cond ition. In neither 
of the cases was there much atrophy, though otherwise they conformed 
to the regular type. 

Treatment.- Th c disease is incurable. Ilypoclcrmics of strychuin, 
or of strycLnin. morphin, and atropin, are of value in controlling the 
salirnry flow. Electricity is of no value. Semi-solid food is probably 
the most readily,takcn, and it is often necessary either to use an esopha
geal tube or to employ rectal alimentation . 

PROGRESSIVE MUSCULAR ATROPHY (MYELOPATHIC). 
(Amyotropldc Lateral Sclerosis.) 

Definition.-Progrcssi,·e muscular atrophy of spinal origin is a 
disease characte1·ized by a slow but progrcssirn loss of po" er and by mus
cular atrophy. In certain cases there ma.y also be more or less spasticity 
and myotatic irritability, and in the later stages there may be bulbar 
and even cerebral symptoms . 

.According to Charcot, two distinct varieties exist : First1 the proto
pathic, in which the motor cel ls of the anter ior horns arc degenerated, 
and also the fibers (axons) from them and the muscles suppli ed by tbe 
latter; second, the cleuteropathic form, in which the pyramidal tracts 
are degencrntcd, and there is a consecutiYc degeneration of the motor 
cells and fibers, and also of the muscles suppli ed. 'l'his latter he termed 
"amyotrophic Ja,tcral sclerosis," though his opin ion is not generally hclcl 
to-day. 'l'liey rt re considered to be m:rnifestation of a single disease. the 
prcdominan(;e of either type being dependent upon '\hether the df'gen-
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cration is greater of the multipolar ganglion-cells or of the pyramidal 
tracts. It is ob\·ious that if the degencra~ion of tbc cells is complete, 
that of the pyramidal tracts will not modify the clinical picture, ho11·
ever gross the sy~teo:iic invoh·em~nt may be .. The following are the 
salient features of this amyotroph1c type, as given by Charcot: 

(1) Progrcl'sivc weakness, ultimately paralysis of the upper extremi
tie~. ''ith mu~cular atrophy, fibrillation, and intention-tremors, myota.tic 
irritability, and contractures. 

(2) After some months the lower extremities become involved, and 

~~~e::~~d8~~~~~~?t;~ n1?~e"~i~k~~~e~·s P,~:.·:st~~t af~~~f Je'd~:~:1~f~1;1~~~: ~·:~ 
no sensory symptoms. 

(3) The stage of bulbar involvement, the symptoms being those of 
the la.bio-glosso-~haryngo-Iaryngeal type. Death may be due to cardiac 
or respiratory failure, or to some intercurrent disease. 

With this brief mention I will pass to the consideration of the disease 
according to the generally accepted view of to-day. 

Pa thology.-!. Degeneration of tbe peripheral motor fibers; also, 
2. Of' the anterior roots, which are reduced in size. 3. Of the anterior 
root-fibers and anterior commissural white fibers of the cord. 4. 'l1he 
large cells of the anterior cornua are degenerated, being vacuolated, dis
torted, or even entirely removed. There is at the same time an o,·er
growth of neurogliar tissue. 5. There is sclerosis of the anterior and 
lateral pyramidal tracts of the cord, frequently extending to the decus
sation in the medulla, and more rarely through the internal capsule, 
even up to the motor cortex. 6. In cases that have presented bu lbar 
symptoms tbc motor nuclei of the medulla will be found to be dcgen
era.tecl. 7. In e''ery case the muscles will be w11stecl, the fibers in a 
state of fatty degeneration (often entirely removed), and their places 
taken by connective tissue. 

Etiology.-l n the majority of cases it is safe to assert that no 
particular cause can be assigned to the condition . ThC' influence Qf 
cold :in<l exposure bears about the snme relation to this as IO any otltcr 
spinal degeneration. The disease is more prcYalcnt in mnlcs than in 
females, and between the ages of thirt;Y and fifty years. Cases occur
ring in those under twenty-five belong almost invariably to the myo
patbic type of progressive atrophy. Syphilis, it seems, m:ty rarely act 
as a. predispo~ing cause, and individuals with a. ncuropathic family his
tory arc especially liable. 

Symptoms.-In a laq~e majority of cases the disease fir;-;t manifests 
itself in the upper extremities. Indefinite rhcum:ttoid paim~ are occa~ 
sionally fdt in the region that is soon to atrophy. 'l'hc \\:t~tin~ m:.~y 
begin in any part of the limb, but it probably appears in the Land 1n 
most c:tses. The thcnar eminence and interossci are the first to show 
the change. Owing to the unopposed action of the muscles that are 
antagonistic to the interossci the deformity known as "cl~w-lumd" 
results. Other muscles are soon cla imed by the process, until not only 
those of the arm but also those of the shoulder and back cw cl those that 
extend the head 'on the spinal column, are involved. 'rl1is latter accou~1ts 
for the difficulty in moving the bead, and in some cases for the dr~opmg 
of the head. rrhe pJatysma. does not waste j 011 the contrary, It fre-
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quently hypertrophies. 'l1he thoracic muscles are usually implicated; 
also often the diaphragm, and le5's frer1ueutly the abdominal muscles. 
~l1he muscles of the lower extremity ma.y escape entirely. l'hey are 
seldom wasted to the degree met with in the upper extremity, though 
this may occur in cases in which the lower limbs are primarily attacked. 
Owing to the unopposed action of the muscles that continue to function· 
ate, certain deformities develop, and among them is notably lordo8i8. 
Fibrillation is observed in the partially atrophied muscles and in thoBc 
soon to become atroph ic. 'fhere is always a quantitative change in the 
electric reaction of the muscle. The strength of the contraction is 
in direct proportion to the muscle-substance remaining. Qunlitative 
changes (reactions of degeneration) may not occur, but are usually met 
with in widespread and rapid cases of wasting. In certain so-cidled 
atonic cases the paralysis is flaccid and the reflexes are absent; on the 
other band, we may have tonic atrophy in which there is more or less 
rigidity throughout, also exaggerated reflexes, and often contractures. 
There are no sensory symptoms other than the rheumatoid pains re
ferred to. The sphincters are not involved. Ocular symptoms are 
absent; atrophy of the optic nene never occurs. 

'l1he diagnosis is not at all difficult when the disease has existed 
for some t ime. In its earlier stages it may be mistaken for neuritis, but 
the absence of sensory symptoms and of an apparent cause, together 
with the progressive involvement of other parts, serves to identify it. 
Lead-palsy is a purely motor condition, and is apt to simulate it most 
closely; in any doubtful case the urine should be examined for lead. 
l diopatltia muscular atrophy occasionalJy commences in aUult life, and in 
such cases is likely at first to be regarded as of myelopatbic origin. 'l'he 
fact that there is generally more than one case in the family, however, 
with its onset in the lower ex tremities and its chronic course, will enable 
one to differentiate. In syringornyelia 1 too, the same character of mus
cular wasting is often seen, but it should present no difficulty when we 
elicit the peculiar sensory manifestations. 

The prognosis is unfavorable. 'l'he disease progresses in spite of 
all that may be done, and death usually results in three or four years 
either from bulbar invoh-ement or from an intercurrent a.ffcction. 

The treatment is practically of no avail. :;)1ercury, iodids, arsenic, 
strychnin, with massage and clectricity 1 are useful, as are also plenty of 
fresh air, moderate exercise, and readily assimilable food. Gowers ~ays 
that he bas been able to arrest the disease in 7 cases occurring in middle 
life by strychnin nitrate, gi,·en hypodermically. Ile advises gr. ~00 
(0.0006) increased to gr. fr; (0.0015), once daily, and when the course 
of the disease bas been arrested an intermission in this treatment for 
one week in three or four. 

SYRINGOMYELIA. 

Definition.-A neurogliar overgrowth of more or less vertical 
extent1 and situated in the gray matter of the cord in the neighbor
hood of the central canal. Its symptomatology is not ronstant. but 
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the following have come to be looked upon as typical of most cases: 
viz. progressire muscular atrophy and dissociated anesthesia. (i. e. 
impairment or loss of temperature-and pain-sense, with retention 
of the ta.ctile and muscular sen~e and trophic a.ncl vaso-motor dis
turbances). 

P a thology and Etiology.-Tubular cavities of greater or less 
extent are m~t with .in tl~e cord_ as a result of two con~litions existing 
separately or ID CODJunct1on-v1z. (1) hyd1'omyelia, a dilatation of the 
crntral canal (proved by the cubical cells lining it). 'l'bis is either (a) 

~~~~=~i~:\~t~~:i;ra~~ ~~~~!n;;; ~1i~~q:~r~~li~~~.~~o~'.·essc'2)e ~;,~~1'. 
111yelia, a name given by Olliver to a n_eurogliar overgrowth situated 
within the gray mn.tter of the cord. ln this cavity-formation takes 
place as a result of hemorrhage or degeneration. r_l1he cavity is entirely 
without the central canal; it never possesses an epithelial lining, and is 
not, therefore, as Leyden supposed, the remains of congenital hydro
myelia. Wh ile the new growth in many instances is gliomatous, being 
probably a rejU\·enescence of some vestigial remnant, with subsequent 
hemorrhage or degeneration and cavity-formation, yet in others the 
structure is not identical with such neoplasms. 'l1he latter ha.Ye been 
described particularly by Joffroy and Achord. 'l'bey speak of it as a 
gliosis, a. secondary overgrowth, and sclerosis of the neuroglia. In any 
case, however, the disease is most prone to develop in the cervical and 
upper dorsal region, growing and invading the posterior and postero
lateral tracts. Breaks and crevices in the diseased material radiate from 
the main cavity. 'l1he onset of the trouble genera1ly takes place some
where between the fourteenth and twenty-first years of age. 

Symptoms.-Owing to the fact that different levels of the cord are 
involved, and that the extent claimed by the process varies in different 
cases, it will readi ly be understood that no account, however concise, 
wi ll fit every case. The disease .is of slow onset. Neuralgic pains 
develop in the muscles, a.nd the latter progressively waste. The reflexes 
are increased, and more or less spasticity is present. The 1ower ex
tremities usually escape, though they too may be invo1vecl, when the 
condition presents much the same appearance as amyotrophic latera.1 
sclerosis. The temperature- and pain-sense arc lost, but the tactile a.nd 
muscular senses arc presen'ed. 

The special senses and the sphincters are normal. Ocular symptoms 
develop only when the cervical cord is extensively involved. Joint
changes may be met with, and various ulcerations, bulbous eruptions, or 
wounds may be present, the latter often being received without the pa
tient's knowled"e, since loss of sensation is complete. 1'hesc constitute 
a special featur~ of a type of the disease originally described by Morvan 
of Brittany in 1883. He bad observed many cases prior to that time, 
but bis attention was specially called to the matter by a case of wbitlow 
which he incised, but to bis surprise no pain whatever was experienced. 
He described the disease as :iffecting the upper extremities, with neur
algia, progressive paresis and wasting, dissociated nncsthes_ia, and, 
later, painless whitlows and ne?rosis of the pha.lange~. J~flroy and 
Ach::ml have made three autopsies upon cases dymg with this disease, 
and in ea.ch syringomyelia was found. In Gamba.nit's case neuritis was 
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present, and the current view is that Jion•an's disease is a combination 
of syringom.veli a. and neuritis. 

Diagnosis.-'l'he loss of pain and therm ic sense, with prcserv;1tion 
of the muscular and tactile senses, plus the muscular wasting, i:-s most 
marked in the upper extremities : and, par ticularly when associated with 
spasticity of the lower extremities, they constitute a group of symptoms 
that has come to be regarded as typical. 

Tf!l)Jertropldc cervical pacl1ymeningitis may be mistaken for this dis
ease, or tiice 1•ersd. In this case, however, the pain is usually greater, 
the tactile sense is apt to be lost, and possibly the other senses also i but 
there is not the dissociation met with in sy ringomyclia. Amyotropltic 
lateral sclerosis presents neither sensory nor trophi c symptoms, olhcr 
than the muscular wasting. .Disseminated sclerosis, upart from the 
tremor that is always present. presents less trophic disturbance. 

The prognosis is always unfa,,orable, t hough the disease runs a 
very chronic course, last ing even fifteen or twenty years 

Treatment.-Nothing can be done, except by attention to hygienic 
and dietetic details. 

COMPRESSION OF THE SPINAL CORD. 
IT is of importance to be able to recognize this con<litiou. T o be sure, 

it is not always possible to diagnose it with certainty, but when there is 
a reasonably surety the question of operat ion may arise. Since it has 
so many features in common with myelitis, thc> necessity for caution in 
arriving at a conclusion is manifest, since the hitter condition would not 
be benefited by any operative procedure. 

Pathology.-'J'hc postmortem findin gs will depend upon the degree 
and duration of the pressure. The cord will be more or lc~s flattened 
and distorted at the scat of pressure, and in the rarly stages hyper
emic, an<l possibly softened. Later it is hard, sclerose<l, and of a gray
ish color, and above and below the compressed region degenerated areas 
"ill be seen on sectioning the cord. Mi croscop ic examination reveals 
the same changes as those met with in any other form of myelitis. The 
ncn-e-roots will be more or less damaged by compression. 

Etiology.-W e may class the causes of comprcssioJt under three 
beaclings-(a) traumatism (fractures), (b) in!lammatory disease (caries of 
the spine), and((') ncoplasmata (including ,·arious tumors, gummata, and 
aneurysm), but these will receive separate considerat ion (infra). 

Symptoms.-'l'hese wi ll vary accordi ng to the site of the lesion 
and the exteut of involvement-i. e. the vertical extent, the degree of 
pressure exerted, and the amount of inflammation present. Two groups 
of symptoms arc present in typical cases-first, those due to involve
ment of the roots, and, second, those dependent upon involvement of 
the cord itself-ascendi ng and descending degenera t ion. The former 
gives rise to pain, neuralgic in character and radiating along the course 
of the nerves. Th r parts supplied arc usually tender. :incl there may 
be parcsthesia and forrnication . These irritative isymptoms are fol-
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lowed sooner or later by those of paralysis, and hence the anesthesia. 
Areas of hyperesthesia may accompany the anesthesia (ancestltesia dolo
rosa). :Motor symptoms are also irritati"e and paralytic, and hence the 
early twitching, or even spastic condition, and later the loss of power, 
or paralysis. The muscles of the affected J~arts waste, and 11ualitative 
and quantitative electric changes can be elicited. The second group, 
due to cord-changes, then develops, and its symptoms may set in either 
rapidly or slowly. If myelitis promptly supervenes and is extensive, 
col'Cl-symptoms of a pronounced type develop quickly. The parts below 
the lesion will become weak, there will be girdle pains, and a sense of 
constriction or pain in the legs. Sensory symptoms nrn,y be absent. 
Tbe reflexes are usually increased. If the tumor or other cause of com· 
prcssion ceases to fai l to act for a time, some improvement takes place, 
due possibly to tbc subsidence of the myelitis. If the pressure is of 
slow onset, great tolerance is manifested. As is usually the case, sen
sation is reco\·ered before motion. In certain cases, however, motor 
power is regained, while the muscular and tactile senses do not return. 
In such instances, in which the posterior columns bear the brunt of the 
trouble, incoOrdination results and secondary ataxia is met with . 

Diagnosis.-If the combined symptoms of peripheral an<l central 
origin develop slowly in the order named, compression is likely. 
Jlyelitis gi\·es rise first to cord-, and only later to peripheral symp
toms; hence the difficulty in cases in which myelitis develops quickly. 
Extensive root-symptoms are suggestive of meningeal involvement. In 
any event, too much stress should not be placed on the nervous syrup· 
toms alone. 'l1he spine should be carefully examined ancl palpated for 
points of tenderness. Careful note should also be taken as to whether 
there is any 1imitation of movement or deformity. 'l'he family history 
may suggest tuberculosis (caries of the spine). 

The prognosis depends entirely upon the cause. Having ascer
tained this, it then depends upon the possibility of its removal. 

Treatment.-In general the treatment is that of myelitis. In cer
tain cases a surgeon should be consulted, though operative cases are the 
exception rather than the rule, and most may be expected in cases of 
caries. It is well to impress upon the patient and rehttivcs the chron
icity of the condition, but faithful and persistent efforts will yiel<l good 
results. Rest is of vital importance, particularly when the disease is 
active. 'The patient should be kept in bed in a recumbent position until 
consolidation has taken place. Extension may be necessary. Good 
and easily assimilable food, and cod-liver oil and alteratives should be 
given . The nutrition of the muscles may be improved by gentle fric
tion (massage). As soon as possible a plaster jacket should be put on 
the patient, and be should be taken into the open air and sunlight. 

TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES 

A GREAT variety of neoplastic formations, bi)th primary and second
ary in nature, may occur. The location is of cour::1e the most imp?rt
ant clinical feature; nevertheless, if we would institute successful medical 
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or surgical treatment it is desirable to deteruiine as nearly as po::isiLle 
the nature of the tumor. 

Extradural tumors may be, though rarely, exostoses from the peri
osteal lining of the spinal canal. More frequently lipomata or C\'Cn an 
abnormal development of fatty tissue between the bone and the mem
brane is present. Of the parasitic growths, the hydatid cyst is appa
rently the only one that occurs in this situation. 

The tumors of the dura mater itself are chiefly sarcoma, gumma, 
and myxoma; a rare form consists of the presence of plates of bone along 
the whole length of the cord. Occasionally growths from the bones, 
particularly carcinoma.ta and sa.rcomata, may extend to the membranes. 
Inside the dural sac both hydatid cysts and the cysticercus may be 
found. 'rubcrculosis may occur either in the form of miliary tubercles 
or as tuberculous masses, particularly in the cenical region. In the 
pia mater and arachnoid, myxoma, lipoma, fibroma, cnclothcliomn., sar
coma, and angio-sarcoma occur. Occasionally cylindroma. and osteoma. 
arc al~o found. A specimen with bony plates in the dura. was ob
ta.ine<l from au old woman who had syphilitic lesions in other parts of 
her body. 

In the cord itself the commonest tumor is the glioma, either alone or 
in combination with myxoma or sarcoma, and sarcoma has also been 
observed. Gummat:i also occur (vide Syphilis, p. 327). Other tumors 
that occur infrequently are the fibro-sarcoma. glio-sarcoma, and the 
angio-sarcoma, mostly taking their origin from the pia mater and ex
tending into the cord. Cysts sometimes occur. The simplest form is 
the dilatation of the central canal known as hydromyelia; the common
est arc those that occur as a result of gliomatous softening in syringo
myclia. Finally multiple neuromata. may occur upon the nerve-roots. 
The changes that take place in the cord are destruction of the nervous 
tissue at the side of the tumor, pressure-myelitis, and systemic degen
erations in the various columns. Curiously enough, complete restoration 
of function can occur, even when the symptoms of degeneration in the 
pyramidal columns are pronounce<l, and there is wasting of the cord 
macroscopically, as in the case recorded by Gowers and Horsley. 

The etiology of these conditions varies of course with the nature 
of the growths. No difference can be said to exist in general between 
the sexes. Certain tumors, as lipoma and glioma., are more apt to occur 
in advanced life; others, as the tyroma, somewhat earlier. 

The symptoms depend upon the particular segment or segments 
affected, and the situation in the cord itself or its membranes. In gen
eral_ the dorsal or lower cervical region is most frequently involved. 

JJisturban.ees of 11Iotion.-If the tumor attains sufficient size to exert 
considerable preSsure, paraplegia. always occurs. This usually com
mences upon one side, and then more or less rapidly involves the other. 
Exaggeration of the tendon reflexes of the leg has been observed in all 
tumors above the first lumba,r segment. Whenever this condition is at 
all advanced, there are disturbances of the functions of the bladder and 
rectum. Spasms are sometimes the earliest motor changes. Ordinarily 
they appear in the muscles of the trunk governed by the segment that 
has been involved; but sometimes they appear in the legs, and are 
usually more severe in one than in the other, and they may be due 
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either to pressure upon the motor roots or to pressure upon the motor 
columns of the cord. I t is not therefore permissible to draw definite 
conclusions from their location as to the site of the tumor. Paresis is 
common ly an associated symptom, and gradu11lly deepens into para
plegia. In the latter stage contractures may also develop. 

Special J.1Iotor Symptoms.-If the tumor is situated in the lower 
portion of the cervical region there are often disturbances of motility in 
a certain definite group of muscles that arc supplied by the brnchial 
plexus. These disturbances may be ataxia, tremor, spasms, or paralysis. 
If the tumor be in the dorsal region, the cramp of the intercostal or 
abdom inal muscles at a particular level may give rise to a girdle-scn
s:ttion; if in the lumbar region, to disturbances of motion simila.r in 
character to those described in the arm. ln this locality, however, as 
the nerve-roots are longer, more of them arc apt to be involved in the 
pressure, and the symptoms are more extensive. 

Sensory Symptom•.-Pain is usually the earliest symptom. It is, 
as a rule, sh~rply localized, severe, and paroxysmal, with symptoms of 
dull neuralgic aching between the exacerbations. Certain forms of 
pain are very common . Tumor in the cervical region gives rise to 
SC\'Cre pain in one or both arms and to neuralgic pains in the neck 
and occiput. Tumors in the dorsal region cause the girdle-sensations 
before described, or intense backache, often associated with tenderness 
over the site of the tumor. Tumors in the lumbar region induce pain 
in one or both legs, often of a burning character, and sometimes re
ferred to the soles of the feet. Hyperesthesia of the skin is usually 
found at a level supplied by the segment in which the tumor is situated. 
Other sensory disturbances are tingling, numbness, and total anesthesia. 
A rare combination, in the early stages of the tumor of the spinal cord, 
is the presence of anesthesia in one-half the body below the tumor and 
of paresis or pamlysis in the other half-that is, the symptom-complex 
of Brown-Sequard: it almost invariably disappears in a short time. 
'l'hc reflexes a.re increased below the level of the tumor. If this is sit
uated in the lower cervical region, then the cutaneous reflexes of the 
thorax and abdomen are prompt and vigorous; if in the dorsal region, 
they are normal above the site of the tumor, abolished in its neighborhood, 
and increased below, and at the same time there is an enormous exaggera
tion of the skin- and tendon-reflexes of the legs; if in the upper portion 
of the lumbar region, there may be an abolition of the knee-jerk, while 
ank le-clonus is exaggerated; but ordinarily a ll reflexes are abolished. 
1l'he muscles frequently degenerate, and the electric reactions of degen
eration are found in those regions that arc supplied by the anteri_or 
horn, or the anterior roots that have been destroyed by the tumor. In 
those tumors situated in the lumbar region, involving a number of nerve
roots, the wasting of the muscles of the lC'gs is usually very marked. 
Trophic disturbances occur late in the course of the disease, when ex
tensive bed-sores may develop, exactly as in transverse myelitis. Occa
sionally vaso-motor disturbances (tdclte spinale, localized edema) may be 
observed in the early stages. 

Course.-Tumors usually grow slowly, and therefore the symptoms 
are gradual in their development. Ordinarily there arc periods of 
arrest or even improvemC'nt that are followed subsequently by further 
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advance. The duration of spinal tumors is variable. Those of malig
nant nature or rapid growth may produce death in a short time; those 
that simply exert pressure and enlarge very slowly may not produce 
total disability for sel'eral years. In general it may be said that from 
five to ten years is the ordinary limit after the first appearance of motor 
disturbance. Some tumors, however, particularly lipornata, produce only 
slight disturbances throughout 1ife1 or else no symptoms at all, remain
ing entirely latent. 

'l'he diagnosis involves three points: first, the recognition of the 
presence of the tumor; second, of its site; and third, of its nature. 
The prodrornal symptom~ of spinal tumor are often confounded with 
neuralgia or lUJmbago. It is sometimes possible to make a differential 
diagnosis by means of the presen.ce, in neuralgic conditions, especially 
of intcrcostal nature, of the 1:lensit1ve points along the course of the ribs, 
and of the existence, in the case of tumor, of exaggerated knee-jerks 
a.n<l sensitiveness over certain por tions of the vertebral column. I n the 
paraplegic condition it may be confounded with a. new·itis, such as one 
of alcoholic origin. In these cases the diagnosis is more difficult if the 
tumor is situated in the upper portion of the lumbar cord; nevertheless, 
the sensory disturbance is slight in alcoholic neuritis, whilst it is consid
erable in tumors in the lumbar region, and often presents the form of 
ana?sthesia dolorosa, that is, diminished sensibility associated with con
siderable pa.in. There are also apt to be disturbances of the sphincters. 

'l'he intrinsic diseases of the spinal canal give rise to much greater 
difficulty~ especially myelitis and pacliymeningitis cen:icalis.. l?rom the 
former the correct diagnosis may sometimes be suspected, o" ing to the 

~:~:s:~3: ~t:~v~~: ~~~~~.:in~l~~~~~c~-~~h?~P~~~osm:0~l f:;~~~~~1~: i~~ 
volvement arc sharper an.cl the root-symptoms more characteristic. 
From pachymeningitis cerv1ca.lis, a ccntra.l tumor in the cervical region 
can be usually distinguished by the fact that the radiating pains are 
less severe and the symptoms not so distinctly bilateral. It may be 
impossible to distinguish a central tumor from syringomyelia unless 
the symptoms of root·pressure are quite distinct. Pott's disease, in its 
early stage, may a.lso give rise to some difficulty. However, the rapid 
de,·elopment of the kyphosis, and particularly the pain that is elicited 
by sudden pressure upon the head, renders it possible, after a. reasonable 
period of observation, to recognize the true nature of the case. 

'J1he diagnosis of the position of tlie tumor has been largely discussed 
in the Symptomatology. The symptom·complex ma.v, ho" ever, be con· 
sillerably clii;;turbed hy the presence of multiple tumors. In these cases 
the majority orditrnrily remain latent. lt must not be forgotten, ho\\
ever, that the absence of the knee-jerk docs not localize the tumor to 
the lumbar region of the cord, for it may be abolished when the tumor 
is situated in the dorsal region and compresses tLe posterior columns. 
In general, it may be said that the presence of root-pains suggests a. 
meningeal seat, whilst pronounced paraplegia, or the Brown-SCquard 
s.vmptom-complcx, points to the presence of a tumor in the substance 
of the cord itself. 

Finally the recognition of tbe nature of the growtlt can often be made 
from the history of the existence of a tumor or an infectious process in 
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other parts of the body. It must be remembered, Lowcvcr, that it does 
not always follow that a. tumor in the spinal canal is similar to that 
found e]!'cwhcrc. The presence of cerebral as well as spinal foeul lesions 
points very :strongly to syphi lis . 

'l1be prognosis depends upon the severity of tLe symptoms, the 
rapidity of tbcir development, and the nature of the growth, if this 
should be known. Complete. subside~cc of all the symptoms ma.y occur, 
ereu after a spastic pa.raplcg1a, has existed. Of course this is on ly l ikely 
in those cases in which the tumor can be removed by opcra.tion or ab-
sorbed through the a,ction of <lrugs. ' 

The treatment depends wholly upon the recognition of the nature 
of the tumor; if this be syphilitic, mercury and pota:-:sium iodid should 
be given in full doses. If, on the other hand, it is not specific, and 
appears to be extnlllura.1 1 opera.tion would seem to offer a. possibility 
of cure, the famous case of Gowers and Horsley having demonstrated 
the practicability of remornl. As the prognosis is, in general, unfrivor
ablc as to cure and often gloomy as to life, the clinician should not hesi
tate to recommend surgical interference. 

LESIONS OF THE CONUS TERMINALIS AND THE 
CAUDA EQUINA. 

As the spinal cord terminates at the second lumbar vertebra, tumors 
or inj uries below th is poinL produce symptoms only in so far as they 
compress or destroy the lumbar roots. This destruction may be partial 
or complete. If part ia l, we ha.vc paralyses of rnrious groups of muscles 
and circumscribed <Lreas of anesthesia. There may or may not be a dis
turbance of the functions of the bladder and sphincters. If this he total, 
there ;u·c complete anesthesia, complete paraplegia, flaccid in character, 
with reactious of <legcneration in the muscles, loss of the knee-jerk, and 
rectal and vcsica.l incontinence. If only the cauda C(1uina is inrnlved 1 

there may be isolated paralysis of the bladder and rectum . These lesions 
ma.y consist of tumors, such as arc found in the membranes of the cord 
or on the nerve-roots, and it should be noted that, probably on account 
of greater space for their <lC\'eloprnent. tumors in this $itua.tion arc apt 
to Oe larger than those in other parts of the spinal canal They n:iay 
al~o consi:st of fractures or lesions occurring as a result of congen1tal 
anomalies, such as spina. bifida. 

Ill. DISEASES OF TH E BRAIN AND ITS MEN INGES. 

DISEASES OF THE DURA MATER. 
I nflammation.-This may be met with on tl1c outer or inner sur

face (pachymeningili~ e.rlema or interna). Of the extrrual va1~i~ty the 
ch ief causes a.re (a) traumatism, (b) disease of the bone, (l') s_yph1liR, aml 
(d) middle-ear di~case. 'l1hat clue to traumafo;m is often seen, and in 
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the mildest form is of little moment. \\"hen severe and accompanied 
by fracture with or without displacement, infection of the membranes 
may either take place at once or later from diseased bone. 'fhat form 
due to caries or any other form of ostcitis is always dangerous, o"ing to 
the possibility of infection of the diploc. The brain-sinuses will then 
become affected, and infected emboli may pass into the circulation, with 
the development of pyemia. In the syphilitic variety the inner table 
of the skull is thickened and roughened. and more or less pus and gran· 
ular material is found between it and the dura (see also Syphilis of the 
Nervous System). Sinuses may communicate with the exterior. 

The symptoms are indefinite in mi ld cases, and may consist, perhaps, 
only of headache. In the severe forms there are headache, malaise, 
chills, fever, drowsiness, and Jater stupor. and rarely conrnlsions and 
hemorrhage, or other symptoms of compression. 'fhe opbthalmoscope 
will re,·eal more or less evidence of choked disk . Higors are suggestive 
of the onset of pyemia. 

The treatment varies with the cause. Antiphlogistic measures and 
counter-irritation arc of value, and in the severe grades opcrati\'e inter
ference may be necessary. 1'hc interna] variety either occurs as a sim
ple inflammation or may be so acute as to cause extravasation of blood. 
This may organize, and, together with the products of inflammation, 
cause a psemlo-mcmbrane. Barely is pus found. 

H emorrhage.-Ilcmorrhage may be (1) extradural-(11) traumatic 
and (b) due to rupture of a vcsse] by cro~ion . the result of caries; or (2) 
intradura1-into the so-called arachnoid sac-(a) very rarely traumatic; 

~~/t~t~~ ~e:1~~~i~)~1~·t:~1~!i'!1~~ (~l:1r:s!~t1c(:,) 1~~~~,;~i1~~ :~t~~·~a~o~~1en~; 
anemia, scurvy, or some other profoundly altered blood-condition; (/) 
in cardiac, renal, or pulmonary disease; (9) the resu]t of strain-e. fJ· 
whooping-cough. 

'!he B,lJmptoms will depend upon the circumstances, whether the 
amount of b1oocl is smal1 or large and of gradual or rapid onset; they 
may be further obscured by the primary disease, or by sLock if the cause 
is some trauma. In the slight forms absolutely nothing cbara.cteristic 
exists. In others there are headache, vertigo, vomiting, and possibly 
mental confusion, conyu]sions, or coma; in fact, the ordinary symptoms 
of apoplexy. 

The treatment is that of cerebral hemorrhage; in some cases ope
ration is justifiable. 

Hematoma.-An inflammatory condition of the internal surface 
of the dura, with the formation of a vascular membrane into which 
hemorrhage takes place. 

Patlwlo9y.-According to Virchow, the first stage consists of the 
formation of a reticulated vascular membrane, very delicate and in some 
cases Jaminated, upon the inner surface of the dura. This is generally 
over the convexity, and is, as a rule, symmetrically arranged; rarely it 
is basal. 'l'he second stage is that of hemorrhage, in which b1ood is 
poured between the layers, forming one or more cysts, adherent to the 
dura externally, and either resting on or exerting more or less com
pression upon the arachnoid, pia. and the convolutions below. The 
rysts contain recent blood, clots, <legenera.te<l bloocl, <tn<l granular 
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d~bris, or merely clear serum, varying with the age. This view is, 
however, not generally held to-day. It is highly probable that the 
hemorrhage precedes the formation of the membrane. Occasionally the 
blood breaks through the inner layer into the arachnoid sac (interme
ningeal apoplex,y). 

Etiology.-Ilcmatoma. is most common in infancy or old age, but 
may occur at any age. Males are more subject than females. It is 
a. secondar,v condition, the result of trauma or occurring in the course 
of chronic alcoholism, insanity, or where there is a hemorrhagic tend
ency, anemia, and the like. 

Sy111ptom.~.-Uematoma is occasionally found 11nstmm·tem, although 
it had not been suspected during life. The lami nated membra ne is 
said to be due to a series of attacks, such cases extending over months or 
even yea.rs. The symptoms are nearly the same as those mentioned 
under H emorrhage. Dr. Munro recently reported an interesting but 
unusual t.vi~e of this condition : ")!ale; aged fifty, cooper; always 
hea.lthy until he was suddenly seized with general convulsions. 'The 
attacks followed one another in rapid succession, each fit commencing 
with conjugate deviation of the eyes and head to the right ; then tonic, 
foilo1,;cd by clonic spasm of both legs and the right arm. It was 
noticed that the convulsions became almost restricted to the right side, 
though the left leg was still slightly involved. Consciousness was not 
regained. The mouth was drawn to the right. The temperature rose 
to 106.8° F. (41.5° C.) before death. At the autopsy nothing of any 
significance was found in any other organ than the brain. On remov
ing the dura. it was found to be lined ou the left side a.hove, below, and 
latcra.lly by a.n adventitious membrane, firm and adherent; this mem
brane, however, could be stripped off, and was adherent to the p ia and 
arachnoid only in the left olfactory-bulb region. It was reddish in 
color, and apparent ly of recent origin. There was no evidence of hem
orrhage macroscopically, but microscopically the membrane was found 
to consist of several layers of vascular and cellular fibrous tissue con
taining pigment, particularly in the portion nearest the dura.. Dr. 
Jlunro belim·cd the pseudo-membrane to be the result of repeated 
hemorrhages, both from the chamctcr of the pigment in it anti from the 
fact that it could be readily separated from the dura mater. There was 
no recent change that would account for the status epilepticu.s. 

The dia,qnosis is a lways difficult. In children muscular contractions 
and convulsions are frequently met with ; in adults the slow onset may 
IJe the only difference between this condition and an attack of grand mal. 
Of course there is a greater periodicity in epilepsy, but a. repetition of 
the attacks occurti in hematoma, and, as already stated, the repeated 
hemorrhages arc belie\•ecl by some to be the cause of the lamination of 
the false membrane. 

'l'he p1·ognosis is extremely unfavorable in children, but is much less 
so in adults. 

'.L1he treatment calls for the use of leeches behind the ears and over 
the temples, the ice-cap, and counter-irritation . Free movement of the 
bowels is to be promptly secured, and later the iodi<ls or mercuriaJs are 
to be essayed. 

Tumors :ire considered in connection with Tumors of the Bra.in. 
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DISEASES OF THE PIA. 

Inflammation (Leptome11i119itiR).-'l'his is met with in the follow
ing conditions: (a) When tubercles de1·elop on the membrane (t•ide Tu
berculous Meningitis); (b) During, or as a sequel to, some acute febrile 
disease, as pnC'urnonia, erysipelas of the head and face, small-pox. 
rueaslcs, scarlet fc\•cr, typhoid fever, ulcerath·e enclocarditiR, and pycrnia : 
(c) Cerebro-spinal meningitis; (d) Cachcxia; (e) Gout and Bright's 
disease; (f) Exposure to the sun; (g) Traumatism, even "hen uot ac
companied by fracture; (It) Disease of the boncs-~arics, or secondary 
to middle-car disease; (i) Extension from syphilitic involvement of 
tl.ic meninges. 

Jnfla.mmatiou of the pia (non-tuberculous) is more common in mitles 
than females, and occurs, as a rule, before the twentieth year. After 
that time it is rather rare. 

Patlwlo[!y.-In tlie extent ancl degree of the inflammation great va
riations exist. lt may be either (1) limited to the convexity, with or 
without inrnlvement of the sides; (2) limited to the base; or (!3) gen
eral, involving both convexity and base. In the early stages and in the 
mild forms there may be no more than an injection of the part. Later, 
inflammatory products arc met with and more or less adhesion t!Xists. 
Pus is also present in some cases. This form of leptomeningitis. unlike 
the tuberculous variety, is prone to attack the convexity of the brain. I 
have made an autopsy on one child of twenty months in which the in
flammation was slight on the conYexity, and still less on the sides, but 
quite marked on the base, particularly a.bout the Sylvian and cerebellar 
regions and the optic chiasm. A granular ependymitis was fount!, 
limited to tbc body of the lateral ventricles, and reminding one very 
much of a simila.t· condition met with in paralysis of the insane. The 
ventricles were dila.tcd. and contained an excess of fluid, due probably 
to occlusion of tbe foramcn of Magcndie, as Gee and Barlow bM'e 
pointed out. No tubercles were found, nor did the family history lead 
me to suspect tuberculosis. 

Symplom.~.-Thcsc arc very varied, and naturally depend on the seat 
and extent of the inflammation. Those cases in which symptoms point
ing to invoh·ement of the base occur need not be discussed here, since 
they are considered in detail under the tuberculous variety. In any ca:-e 
headache, localized or general, is usually present. In children too 
young to talk its prri::ence is often indicated by crying or putting the 
hand to the head. Delirium, insomnia, and coma. arc also met "ith in 
different cases. There are more or less fever, constipation, a coated 
tongue, \'Omiting, a. rapid pulse, and the taclte cerCbra{1• may be elicited. 
8pasmodic morcmcnts ma)~ occur, or even genera.I convubions. Of 
course in cases of inflammation of the base the cranial nerves become 
affected, an<l we ha.ve ptosis or strabismus, facial spasm or palsy, and, if 
the fifth nerve is involved, 8ensory and trophic changes. It must be 
borne in mind tht~t meningeal symptoms are frel1ucntly simulated by 
the infectious diseases, and particularly by pneumonia. (of the apical 
type generally; more especially in children and old people), typhoid 
fe\ er, and influenza. Such cases are most likely due eitl1er to ,·a~cular 
disturbance of the meninges (congestion) or to a. toxic encephalopathy. 
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Dia,qnosis.- Where no etiologic hint can be obtained the cliagnogis is 
generally in doubt for two or three days. There ma~· be nothing more 
than a reflex irritation (dental or gastro-intestinal). or possibly one of 
the infectious fevers . The symptoms shoul<l be studied in their cutircty; 
one or two supposedly pathognomonie signs shoul<l not be allowed to 
eloucl our vision. Hav ing made the <liagno:si:s of meningitis, it becomes 
important to d ifferentiate the tuberculous from the non-tuberculous vari
ety. 'fi10 family history is of importance, and Bastian believes that an 
examination of the blood is of value. In tuberculous meningitis be has 
found an excess of leukocytes that soon show amcboid activity; also 
the development of vacuoles nncl numerous surface-projections. In 
addition 1 granular protoplasm and granules of pigment are to be seen 
in the field. Recent observers, however, have found no leukocytosis in 
tuberculous, non-suppurat ive meningitis; and the fact is that we had n0o 
absolutely rclinblc means of diagnosing meningitis of any form (except 
the well-advanced diseases) before Quineke, in 1890, introduced his 
method of lumbar puncture. This is comparatively simple of applica
tion, and has become a well -recognized measure. 'l1he tubercle bacillus 
and streptococcus pyogencs, also the pneumococcus and micrococcus 
meningitidis, have frequently been found in the fluid withdrawn. 

Prn.qnosis .-In well-marked cases, in which no doubt exists as to the 
diagnosis, the prognosis is always grave. r.l'he milder forms-the cortical 
cases, for instance-generally reco,•er, but of the basal type vrry few 
survive, and those that do often retain evidences of the previous trouble 
in the shape of cranial -nerve inrnlvement(strabismus, ptosis, facial palsy). 
That even tuberculous case~ may reco,·cr is p~·o,·ed, Lowc\'er, by that of 
West, and even more strikmgly by those of Baumann an<l ~enlie, who 
found the tubercle bacillus in the cerebro-spinal fluid. r.l1he case recov
('red, but died some mouths later from an intercurrent affection ; the 
diagnosis gained additional confirmation from the po!ilmo1·tem findings. 

2''teatmenl.- rl' his has been previously con'iidered. It is only neces
sary to add Lhat we are able to clo no more in tLis form than in the 
tuberculous. We have no specific, and all that can be done is to meet 
the symptomatic indications. In certain cases-e. g. those secondary 
to middle-ear disease- operation may seem justifiable. When in doubt 
the physician should not delay action until too late, but should call in a 
surgeon while some benefit may still be hoped for. 

DISTURBANCES OF CIRCULATION OF THE BRAIN. 

Definition.-An abnormal increase in the amount of blood in the 
cerebral capillaries. The condition is not in any way associated with 
the primary phenomena of inflammation. 

What has ::dreacly been mentioned in the case of hyperemia of the 
cord is equally true in this case-viz. that while congestion undoubtedly 
may take place, there is nothing symptomatic.t!ly patbognomonic in the 

70 
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fact, and hence we <lo not recognize it as a definite clinical entity. 
"Congestion of the brain" is rather a ''diagnostic h::n-en" au<l satisfies 
the patient, wLilc at the same time, provided tLe assumption is not 
made on too superficial evidence, it harms no one. Two forms of 
hyperemia Lase been described: 

1. Active hyperemia is met with in men more frequently than in 
women, and results from over-action of the heart and widespread ob
struction to the circulation, as when the surface capillaries contract, or 
there is arterial dilatation, due to excessive mental activity from any 
cause or to drugs-alcohol, amyl nitrite, nitroglycerin. 

2. Passive congestion is met with in cases of obstruction of the cerc
Lral sinuses and veins, antl is due to pressure on the superior cava or 
tho innomina.te or jugular veins by tumors or aneurysms; also in suffo
cation and strangling, in cases of excessi\'e strain, and in tricuspid in
sufficiency. 

Pathology.-Tbere arc no marked cLanges in the brain in these 
cas0s. In the active form the gray matter will appear some" hat darker 
than normal, and a. maero~copic section of the white matter shows the 
puncta vasculosa to be increased. It often leaves no trace postmortem. 
In pas~iYC congestion the \·eins and sinuses a.re engorged and more or 
less edema may be present. 

The symptoms arc described under two bcadings-1, those of irri
tation, an<l 2, of depression. Among the former are headache, vertif!O, 
irritability, rapid pulse, restlessness, insomnia, and special nervous pLe
nomcnn.1 a flashes of light, hyperacusis, and even convulsi\·e movement:;. 
The latter is manifested by the obtunding of the senses; in fact, the 
antithesis of the other. rl'he cerebral symptoms met with in febrile 
processes arc probably due eith er to faulty metabolism or to some toxin. 
and sboul<l not be r0garded as the result of hyperemia. 

Treatment.-The recumbent posture is of great importance. 
Lccching1 wet-cupping, and venesection arc sometimes employed. Cold 
applications to the head, bromids internally, and attention to the bowels 
will be of as:;istancc. Freedom from annoyance and worry of :ill kintls 
is neces:.ary. 

Definition.-A condition in which an insufficient amount of blood 
circulates in the cerebral capillaries. 

It is due to exhausting discharges (diarrhea.), an abnormall_v fl.low 
pulse or weak heart, to hemorrhage, obstrnctive endarteritis of the \'es
scls supplying the brain 1 and to syncopal attacks arnl dilatation of the 
intestinal \'Cssels, owing to the too rapid withdrawal of' a:scitie fluid. 

Pathology.-Thc gray matter is quite pale; the puncta rn~culo:a 
arc diminished, and sometimes cannot be seen; the cerebro-spinal fhud 
is frequently increased. . 

Symptoms.-'l'he most exaggerated type is met with •ftcr a pro· 
nounccd hemorrhage. 'l1hcre are pallor, weakness, YCrtigo. headache. 
fl:Lslics of light, subjective noises, rapicl respiration , cool skin, possibly 
profuse sweating, and in extreme cases coma, convul:<.ions, and death. 
We arc more familiar with the ordinary fainting-attack. When cerebral 
anemia is brought a.bout more ~low ly" irritable \1caknci::s" results. 1I1he 
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patient is either somnolent. dull, and apathetic, or he may be a victim 
of insomnia. lleadachc, vertigo, tinnitu."I. auriwn, 111wu·a· z1olita11fe8, and 
lllwcred muscular power are present. The patient becomes irritable on 
the slighteiH pro\'Ocation . .:\far~hall Hall has descrihcd a group of symp
tom:-; as ·· hydroccpbaloid" from their resemblance to liydroccphalus; 
they occur especially in young children after diarrhea.. There arc pal
lor, hebetude. contmcted pupils, and depressed fontanels . rrlic som
nolence may deepen into a coma that often becomes more profound unti l 
(_leath resu lts. 

'The treatment rnries with the ca.use. The recumbent posture is 
always indicated. and in some ca.ises it is necessary to dcprC'SS tbe hca.tl, 
administe r stimulants, and even transfuse or inject a. normal saline solu
tion. A light and easily assimilable diet should be gi\•en during con
valescence. 

EDEMA OF THE BRAIN. 

Definition.-An infiltration of serum into the subarachnoid space 
and a greater or Jes.~ increase of \'entricular iluid. with or without infil
tration into the brain-sub~tance. 

Pathology.-'l'he fluid is chiefly in the meshes and beneath the 
membrane. The ''entrirular fluid is iucrea!'ed in amount; the brain
sub~tance is pale, and in some cases infiltrated and softened. :\Iicro- · 
scopically, lacunro ma.y be seen in the cerebral tissue, the pcrirnscular 
spaces are dilated, an<l some slight degree of nerve-cell degeneration is 
often present. 

Etiology.-Edema. is met with in Bright's disease, in senile cere
bral atrophy, and as a result of active or passi,·e hyperemia. 

Symptoms.-In general the symptoms arc those of :1nemia, t110ugh 
nothing defini te is known of them. Since the condition is :1lways sec
ondary, it may be that symptoms directly referable to t he edema are 
masked by tbe primary condition. Cases of apoplexy are seen occasion
ally. in "hi ch the only postmortem finding is an effusion of fluid into 
the pia and \·cntricles. 'fhis has been termed" serous apoplexy." 

The treatment is that of the primary condition. 

EMBOLISM AND THROMBOSIS. 

( Cuebral Soflenillg.) 

Embolism.-Definition and Et iology .- The obstruction of arteries 
or capi llaries by materi<tl brought to the spot from somC' other part by 
the blood-current. The material. generally fibrin, usually comes from 
the heart, :rnd is either a vegetation of a recent cncloctmlitis or. more 
commonly, of chronic va lvular disease; it may possibly be a. fragment 
of the vahe plus the fibrin in ulcerative endocarditis. In the latter 
case the plug is generally septic, g iving .rise to suppurative processes. 
~,.\ n embolus may be washerl from the auncular recesses. from an aneur
ysm of the aorta or carotid, or from atheromatous patches: rarely from 
the pulmonary veins. 

In puerperal women, and in certain febri le processC's (diphtheria and 
pneumonia.) the coagulabi lity of the blood is increased. JI cart.clots 
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form, and fragments may be washed into the cerebral vessels. Owing 
to the direction of the vessels the embolus most fre<1uently enters the 
left carotid, "hence it usually passes to the left middle cerebral. Al
most any cerebral artery may be obstructed, but the cerebellar very 
rarely. Embolism occurs most frequently between the tenth an<l forti
eth years of life. rl'he middle cerebrals are most frequently invoh·ed, 
and next in order the internal carotid and anterior cerebral:-.. 

Pathology.-That region of the brain that is cut off from its blood
supply by the cmbolus undergoes softening. 'l'he cortical cLnngcs are 
less ma,rked th:tn those of the centr:1l ganglia, since in the former case 
more or less anastomosis exists, with none in the lnttcr. When the cm
bolus is septic one or more metastatic abscesses result . The degree of 
softening varies in different cases within wide limits. 'l'here may be 
nothing more than a. slight diminution in the consistence. the affected area 
being somC\\hat paler tba.n normal, or absolute dissolution may occur, 
the myelin breaking up into granules, while the ti!'sue Lccomes infil
trated with serum, and the Yesscls undergo hyaline or more often fatty 
change. 'l1he color of the part varies with the amount of blood. In 
recent cases it is red. As the hemoglobin is absorbed a. yellow color 
appears, and soon predominates. Re<l and yellow softening are found 
chiefly in the cortex. 'l'he so-called white softening is met with particu
larly in the white matter. A variety of red softening in \\hich numer
ous small hemorrhages exist has been termed capillary apoplexy, while 
plaq11,es Jaunes is the term given by the French to a form of ye11ow e:oft
ening often seen in the cortex of old people. The ultimate changes de
pend in a great measure upon the extent of the lesion. If' this is small, 
the granular dCbris is absorbed, and the proli feration of connective tis
sue results in the formation of a. scar. On the other !Jnnd, if large the 
solid elements are removed, and the cavity that remains contains more 
or less flui<l (a. cyst). In many instances fibers, trabccul::c, and even 
vessels that have escaped destruction, pass through the cyst. 

Thrombos is.-Definition .-Obstruction of a vessel due to clotting 
in situ. This may occur (a) in the arteries or (b) in the Yeins and 
sinuses. 

IN TIIE ARrnRrns.- Et iology.-Thrombosis results from disease of 
the vessel- wall, atberoma, endarteritis, or syphilitic artcritis, extension 
from surrounding diseased areas, traumatism, in aneurysms, in dcpraYCd 
blood-states, and at the sea.t of lodgement of an embolus. Thrombo!l-i~ 
of a cerebral vessel ma.y rarely follow ligation of the carotid. In gen
eral we ma.y sa.y thrombosis results from (1) changes in the ,·essel-wall, 
(2) retardation of the blood-current, and (3) hypercoagulabi lity of the 
blood. It occurs most frequently in the middle cerebral. basi lar, in· 
ternal carotid, and vertebral arteries. 

Pathology.-'l'hc changes in thr brain-ti.i;;sue arc precisely those de· 
scribed under Embol ism. Within the vessel a clot is found adherent 
to the vcsscl-wa\11 and extending from the nearest Jnrge branch on the 
proximal side to the contracted branches on tbc distal side. If of 
recent and rapid formation, it is alwa.ys of a re1l color. The slower the 
formation the paler the color. Such clots are often laminated. The 
ultimate changes arc contraction and atrophy, or, more rarely, calcifica
tion, or e'·cn softening and removal, the Yessel again becoming pn.tulous. 



B.IIBOLJS,ll AND TJIRO.llBOSIS. 1109 

Io TIIE YE!NS HD SINUSES.-Etiology.-'l'hrombosis may be (1) 
primary, due to general causes, or (2) the result of local changes. 

Primary thrombosis is less common tha.n the secondary variety. 
It is met with in marasmic children (one of the ca.uses of' infanti

0

le 
bemiplcgia.-Gowcrs), in which the clot is called marantic throm
bosis, cachexia, phthisis, carcinoma, and in blood-dyscrasiro (anemia, 
chlorosis). 

8reondar11 thrombosis usually results from an extension of ncicrh
boring formS of inflammation , citries of the bone, middle-car discasc,

0

or 
meningitis. It may also be due to fracture of the skull or compression 
of a sinus by a tumor. 

PathologY.-ln primary thrombosis the most common scat is the su
perior longitudinal sinus. From this it spreads into the veins of both 
sides, :.md fret1ucntly also into the lateral sinuses of one or both sides. 
In secondary thrombosis the sinus nearest the local disease suffers. 
rl'he veins einptying into the sinus involved become (.listendcd, often 
rupture, an<l in consequence the brain-tissue and pia become infiltrated. 
'rhen the \'eins of Gnlcn arc blocked serum escapes into the ventricles. 
Red, yellow, and white soften ing is met with as a final result of the ex
tra~·asation. Secondary thrombi are usually septic. Primary tbrom
bos1s is probably <lue in many cases to an excess of carbonic acid in 
the bloo<l. Chlorotic blood is prob•bly charge<! with it. '!'he com
parative infrequency, howe\'Cr, of clotting in the c:crehral sinuses is 
due to the fact, recently shown, that they contain very little carbonic 
acid. 

Symptoms.-Following Embolism or Thrombosis of Arteries.-Th c 
symptoms necess;U"ily depend upon the position and extent of the lesion. 
Often it is discovered postmo1·tem1 not having been suspected during 
life. We meet with many such cases occurring in. late :ulult life. Then, 
too, extensive lesions may occur in those portions of the brain that 
never yield any localizing symptoms-the frontal r egion. for instance. 
Apart from the etiologic differences, the clinical pictures of embolism 
and chrombosis differ as follows: In the former the onset is sud1lcn, 
without premonitory signs1 and is in many cases accompanied by loss 
of consciousness. In addition to symptoms arising directly throu~h 
implication of the particular part inrnh'ed, there are those of shock. 
In the less severe ca~cs consciousness soon returns a.nd the apoplectic 
symptoms pass off. When more se\·ere, coma supervenes and may prO\'e 
fatal. When hyperemia. occurs in or about the motor rc~ion the irrita
tion may give rise to convulsions. In other cases delirium is a. promi
nent feature: hence three varieties of softening are described by some 
writers-the apopfrctic, convulsit'e., and deliriou!'f 1 from the prevailing 
feature. Thrombosis may commence abruptly, hut as a rule the onset 
is slow, the patient meanwhile complaining of vague pains, numbness, 
tingling, headache, and vertigo. It is observed t hat a gradually in
creasing impairment of the mind is going on, and that motor ~"ea.kncss, 
slight at first, increases until the function is lost. rl1J1c Rpec iaJ symp
toms are, as stated

1 
dependent upon the location of the obstruction. lf 

this is in the middle cerebral artery, the most common scat, there will be 
hemiplegia., owing to destruction of the internal capsule. 'l'hc trunk may 
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be spared and one of its branches stopped. The latter run to the third 
frontal, ascending parietal, supramargina.l, angular. or temporal µyri. 
Thus, then, we can account for the aphasia. so often met with in tlH::-e 
cases by the plugging of the branch that supplie:; the third frontal con
YOlution of the left si<lc. If both middle cerebrals arc plup:gcd. symp
toms develop that al'e i1Hlistingui~:;l1able from hemorrhage into the ven
tricles. 'l'his condition is generally fatal. Thrombotic obi-;truction of 
the anterior and posterior cerebral arteries rarely causes symptoms, owing 
to compensatory circulation. '·Hebetude an<l duluess of jntcllcct may 
occur" (Osler), with obstruction of the anterior ccrcLral. Jl emianopsia. 
may arise from a lesion of the posterior cerebra l, since it supplies the 
cuneus. 'fhc left cerebral is more often inYohcd than the right. ln 
either case bulbar symptoms develop. 

Cerebellar softening is rare. When it does occur it is usually in the 
region supplied by the posterior cerebral artery. Not long <~go Drs. 
Yincent Dickin):.Oll an<l 8. Russell Wells reported an extremely inter
esting case occurring in the person of an infant. Clinically, it pre
sented nothing suggcstirn as to the presence of a gro:.:s bra.in-lesion. 
PoRlmortem, there was found a. probable embolism of tlie basilar artery 
at its bifurcation, and secondary thrombo;,:;cs obstructed the posterior 
cerebral and superior cerebellar arteries, giYing rise to softening in the 
superior part of the cerebellum and in the pons. 'l1he chief point lies 
in the possibility of the clot having come from the umbilical cord 1.'ill 
the ductus vcnosus and foramen O\·ale. 

Following Thrombosis in Veins and Sinuses.-'l1he symptoms are vari 
able. Those directly due to the vascular distui·ban<.:e are severe head
ache, optic neuritis, delirium, or convulsions, and, later, great <leprcs~ 
sion. H cmiplcgia may result. When the superior longitudinal si nus is 
affected cpistaxis is common, while in lateral sinus-involvement post
auricular edema is common. In secondary cases, moreover, we have 
to reckon with the cause. Since this is so often septic, septicemic 
symptoms arc the rule. Cases have been reported by Church, Owen, 
-Wilks, Bristowe, Lee Dickenson, Sir Dyce Duckworth, and others. 
Sinus-thrombosis is not always fata1. In exaggerated cas.es of ch lorosis 
optic neuritis and severe headache are highly sugge!"tive. ~ir Dyce 
Duckworth has reported a case that he saw with the late Matthews 
Duncan of a woman aged thirty-fixe, ill for three weeks with a ""bite 
leg," following confinement. She had headache, optic neuritis, a111l 
slight convulsiYc attacks. Thrombosis of the cerebral sinuses \\aS the 
diagnosis. and this was verified postmorl<'m. 

Treatment.-Qf Embolism and Thrombosis of .Arterie.Q.-Yery 
littl e can be clone in brain-softening. In the early stages, however, 
"bile it is absolutely impossible to repair the tissue already damaged, 
an effort should be made to prevent the spread of the process. Rest in 
bed with the hcacl slightly elevated should be insisted on. When shock 
is present it must be met by i:rcntle stimulation, ammonium carbonate, 
and even by alcohol and digitalis in some cases: hot-\\atcr bottles may 
be applied to the body. Ycncsection is contraindi cated. rl,he b_owels 
should be made to move gently and purp:ation shou lll be avoided. Luter, 
as ~ta.ted 1 symptoms of irritation often appear. In Fiuch cases the bro
mids shoul1l be gi,·en. and also a. diaphoretic mixture, or ice ~houlcl be 



v.tsruL~lR. DEGKVER.l'l'ION. ll 11 

pla.ced to the head. In any case in wb_icb syphilis, rheumatism, gout, 
chorea, or other malady capable of causmg or adding to the troubl<.· t•x
iRts, the original disease should be treatt•d 1~romptly and thoroughly. In 
the mean time efforts should be made to 11npro\·e the patie11fs general 
tone by the strict obscnance of hygienic and dietetic rules. 

Of' '1.'hrombosis of J ... eins and Sinuses.-Treatmcnt in these caRes de
pend0s largely 011 tl{e cause. In the primary form it is that of the sys
temic disease. Good, wholesome, and easily assimilable food should be 
given, together with a tonic treatment. In secondary thrombosis care
ful search should be ma.de for pent-up inflammatory products, which 
should be liberated a.t the earliest possible moment. rl'he cmunctories 
must a.ct freely. Countcr-irrita,tion, applied to the neck, is of' question
able value, but internally quinin, iron, and strychni u, and, if stimula.tion 
is necessary, ammonia. and alcohol, will a.II be useful. 

VASCULAR DEGENERATION. 

Arterial.-The cerebral arteries undergo a. more or less decided de-

~:i~e::~.i;:_t~~~~~~ i 1~t ti~em~t~~rti~ym~~,~~~i;~f ct~:~w~\'.~1~~1 ~s l~f~e~~\~h~~ 
di!<-ea/;e. Bright's disease, rheumatism. gout, alcoholism-in fact, any 
irritation of the ves~cl-wall, whether autogenous, the result of faulty 
metabolism, or wheth<:'r introduced from without, as alcohol-is capable 
of bringing about a change of the inner seat of the ,·csscl, to which 
Yirchow gave the name '"'endarteritis d~forman.'f." The circ le of Willis 
and its branches arc the most frequent scats. Various stages may be 
met with in different vessels or even in the same vessel-viz. hyaline 
degeneration, fatty degeneration, lit1uefaction-necrosis, a.thcrorDatous 
ulcers, and calcification. 

Syphilitic arteritis is not a true degeneratirn process. It is rather a 
proliferative process in which both intima and :ulventitia. are im•olvccl. 

Venous.-The veins axe less liable to disease than arteries, possibly 
because they arc more yielding, yet the same pathologic changes ma.y be 
met with in them. 'l1hcy arc more common ly damaged by extension of 
intiammation from neighboring tissues or by pressure. 

Aneurysm.-Dilatation of a vessel results from any of the causes 
abo,·e mentioned. The aneurysms may be very srnall-miliary-or 
often as large as a filbert-nut, and rarely as large as a. hen's egg. 'rhey 
occur more commonly in males than in femalC's. 'fhc middle cerebrals 
and basila.r are most frequently attacked, n.ncl next come the internal 
carotid, the vertebral, an<l the anterior and posterior ccrebraJs. 

/J'ymptoms of Aneury.'1m.-':rhere ma.y be none, but in any case they 
are due to pressure exerted by the mass, and are therefore companiblc to 
tumors of the brain. In many cases the first evidence of any troub le is 
an apoplectic attn.ck, and it is scarcely necessary to ~cld tha~ ~hiH is usually 
fatal. In other cases headache, vertigo, and optic ncunt1s arc prcsc~1t, 
and more rarely a. subjective murmur. Still more rarely au objcd1ve 
murmur may exist. 
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INFLAMMATION OF THE BRAIN. 
(E11ceplialitis.) 

Definition.-Enccphalitis, strictly speaking, is an inflammation of 
the brain-substance, ancl docs not include inflammation of the meninges, 

~~~~:~~n i~a~~~: 1 ~ri~~~,:~~~; ~~~:c:(;\~O a~~~::~::~·~s~~~x~~~ ~~h~~~ r~~~te~~~~ 
litis is met with in t110 !Onns-(a) Focal, and (6) Diffuse. 

FOCAL ENCEPHALITIS. 

(Absces.9.) 

Pathology.-In very acute cases no time is given fur encnpsulation ; 
when of longer duration, however, the abscess is well circumscribed, 
having a well-defined wall, within which there arc cell-dctritus 1 pus, and 
sometimes more or less altered blood. It may be offensive. .\bout it 
the brain-substance is generally softened anrl edematous. The abscess is 
generally single, except in pyemic cases, an<l varies greatly in size in 
different instance8. 

Etiology.-Abscess of the brain is a. more or lc:-<s circum~cribed 
process, duo to (1) 111.jury.-Iu the majority of cases of abscess following 
head-injuries either a compound fracture of the skull exists, with or with
out hernia cereb1·i (fungus ccrebri), or a punctured wound has been ma(le. 
Less commonly it ma.y follow a. simple fracture, and rarely it is said to 
occur when neither a fracture nor even an abrasion of the scalp has been 
produced. Meningitis is an almost in\'ariable concomitant. (2) Exten
sion from some 1u•1f11tborin,q i1~fl.ammatory focus, as from orbital, nasal, or 
aural disease, in which the bones have usua lly become affected. (3) 
P!Jemia

1 
in which case the absce~scs arc apt to be small ::rncl multiple. 

It is aJso met with occasionally in gangrene of the lung, bronch iectasis, 
ulcerat ive cndoca rditis, suppurative hepatitis, or bone-disease, and rarely 
in chronic septic processes. (4) Congenital l l eart-disea!ie. -Little is 
known of this conditi on . Within the past two or three years Northrup, 
Packard, Sir Dyce Duckworth, and Osler ha.ve rc>portcd such cases. (5) 
Obstruction of an artery, t•ein, or sinus, whether of spontaneous origin 
or the result of ligature, may give rise to abscess. General1y, however, 
the cerebral change is that of softening, and not of true suppuration. 
(H) Intrari·anial twno1·s. (7) Infectious faers. 

Symptoms.-Thesc at first are generally vague, hut in traumatic 
cases, and more especially in those in which a compound fracture of the 
skull has rcsultc<l, the course may be most acute, and fever, headache, 
delirium, and possibly vomitinp: may be seen quite early. 'These arc fol· 
lowed by other evidences of initation, soon by comprci::s ion with convul
sions, and then by coma and death. In the more chronic cases the symp
toms depend upon the size an<l location of the abscess and whether or not 
a vent exists. In such cri~es an intermission in the symptoms is occa
sionally met with, due to filling and emptying of the sac. Apart from 
the hca<htchP., pyrcxia. (not always present), twitching, and drowsiness, 
tlrn.t occur in the course of these ca,ses, more or less hemiparesis commonly 
exists, except in abscess of the frontal lobes. 'l1he htttc>r are spoken of 
as "silent regions." An abscess may be '( latent," however, in almost 
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any region, these latent abscesses being typified in certain cases of con
genital heart-disease. I do not think they were su~pc~tcd during life in 
nny of the cases reported thus far , and therefore optic neuritis has not 
been looked for; in other cases this latter sym1~tom is commonly prr'\ent. 

Diagnosis.-In the acute cases fo llowing injury little difficulty pre
s~nts as a rule, though e\·en in this group a btcut period may exist. 
With such a history, however, the onset of headache, fever, delirium, 
and convulsive mo,·ements is decidedly suspicious, and, should optic 
neuritis also exist, practically no doubt can remain. When dural or 
nasal disease exists the head-symptoms should be carefully studied, since 
they arc prone to develop in ear-disease soon after a cessation in the dis
charge. B rain-tumor usually runs am.ore chronic course, and is seldom 
accompanied by fever, at least not until its final stage. It may be im
possible to differentiate cerebral abscess from meningitis, and the two 
conditions often coexist, as already stated. 

'l'he prognosis is alwa.ys grave. 
Trea tment.-When an abscess is suspected immediate operation is 

indicated. ~rhe most acute cases, however, may be treated symptomati
cally unless focal symptoms develop. Rest in a. darkened room will be 
necessary, with ice to the head, leeching or more free bleeding, and in
ternally calomel and bromids. It must be remembered, however, that in 
a great many cases no localizing symptoms appear, and, since we know 
that most abscesses occur either in the temporo-sphenoid lobe or in the 
cerebellum, when we have reason to suspect the presence of one, these 
regions should be explored. 

DIFFUSE ENCEPHALITIS. 

A good dea l of doubt exists in the minds of some as to whether diffuse 
encephalitis ever exists except as a resu lt of traumatism . Certn.in it is 
that it is less common and much less is known about it than of inflam
mation of the cord. We meet with it especially in the frontal regions in 
certain cases of general paralys is of the insane. ~l1he changes often escape 
the unaided eye. Microscopically, the vessels will be found injected a.nd 
the perivascular spaces distended with leukocytes: these latter escape 
into the surrounding tissue, which becomes softened and edematous. 

Symptoms.-lt is manifestly impossible to give a definite symp
tomatology in the prcscnt state of our knowledge. Excepting the trau
ma.tic cases the symptoms are, as a rule, chiefly psychic. 

CEREBRAL HEMORRHAGE. 
(Cerebral .Apoplexy.) 

Definition.-llemorrhage into the brain-substance; though blerding 
into the men inges, which rarely co-exists, is generally embraced in the 
definit ion. 

Pathology and Etiology.-In intracerebral hemorrhage the blood 
will be found to have infiltrated the brain·substancc, and, if extensive, 1t 
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may have penetrated into the ventricle. In such cases the white matter is 
torn asunder, leaving a. ragged space that is more or less filled with recent 
clot and fragmentary gmy matter; if the ventricles have been entered, blood 
may escape from the lowest into the subarachnoid space. In lc~s severe 
cases the territory invoh,e<l is less extensive, and the blood may occupy a 
single space or several small spaces, forming mere separations of the nen·c
fibers. Other changes take place according to the duration of the case. 
The blood changes color and gradually grows lighter, while reactive in
flammation about the lesion results in the form:ttion of a wall. The cyst 
-for such it has become through fatty degeneration of its contents-may 
remain as such, or when the lesion is a small one connective tissue may 
form within and a scar result. The larger arteries n.re genera.Hy atherom
atous, and an aneurysm is occasionally met with; many milin.ry aneur
ysms may be seen in the course of the smaller vessels. It is very sel<lom 
that the actual source of the hemorrhage can be discovered. 

Secondary degeneration follows a lesion occurring in the motor region 
(the cortex or internal capsule), so that sclerotic changes can be trace<l 
from the cortex through the corona radiata, internal capsule, crura, pons, 
and medulla to the termination of the fibers in the cord. 

Cerebral hemorrhage is gencra11y of arterial or capillary origin. It is 
rarely venous, and in the latter case is due almost always either to trau
matism or to rupture. Spontaneous rupture generally results from exten
sion of some neighboring focus of disease to the vessel-wall. 

Andra I states that varicose veins occur in the pia and that they occa
sionally rupture. Capillary hemorrhage may follow the plugging of a 
large vein, and of the larger vessels any one or more may be involved, 
but it has been observed that hemorrhage tends to take place <lt par
ticular places. In more than one-half of all cases the lenticulo-striate 
artery (Cbarcot's artery of cerebral hemorrhage) gives way, and damages 
the lenticuln.r nucleus and internal capsule. Other regions in the order 
in which hemonhage occurs are as follows: centrum ovale, cortex, pons, 
peduncle, cerebellum, optic thalamus, and the posterior and anterior 
parts of the hemispheres. Hemorrhage into the cerebrum occurs twenty 
times more often than hemorrhage into the cerebellum; it may take 
place into the brain-!'iuhstance, into the ventricles, or into the meninges, 
the latter form having already been considered. Ventricular hemor
rhage in a great number of cases is caused by a more or less extensive 
laceration of brain-matter, thus permitting the blood to escape into the 
ventricles. Not only the lateral ventricles, but the third and fourth 
als.o, may contain blood. 

Symptoms.-Generally the patient is seized witliout any warning, 
but in other cases headache, depression, possibly choreiform movements, 
and more or less paresthesia, precede an attack. The lo:-s of conscious
ness is usually the first manifestation, though for a few moments before, 
motor weakness, with or without spasmodic movements, may exist. In 
very slight attacks consciousness may be preserved throughout. The 
cause of the unconsciousness is still an open question. Niemeyer re
garded it as due to pl'essure acting either directly upon the convolutions 
or by limiting the blood-supply. ~L'hi s view is scarcely tenable, how
ever, for unconsciousness occ.;urs even when the hemorrhage is too small 
to exert pressure, and, moreover, the hemorrhage and loss of conscious-



CEREBRAL HE.lIORRITA GE. 111.5 

ness are usually simultaneous. The symptoms are in direct proportion 
to the extent and position of the hemorrhage. The patient falls, the 
face is usually congested, one side often expressionless, and the cheek 
flaps during respiration. Breathing is stertorous and, in gra.ve cases, 
of the Cheyne-:-< tokes type; ·the pulse is generally feeble for a few mo
ments, but ~oon becomes full and bounding in character. 'l'he pupils 
rnry, and may either be contracted or dila.ted. There is frequently a 
relaxation of the sphincters, a.ml on raising the limbs it will be found 
that those of one side offer ab:-;olutely no resista.nce. 'l'hc temperature 
is slightly lowered at first, but after a few hours rises to, or just a.bo\·e, 
normal. In gra.ve cases it will either remain low or will mount up to 
106° F. (41.1° C.) or even higher, such cases usu~lly being fatal. Con
jugate deviation of the head and eyes takes place in some cases, the 
deviation being towarrl the lesion and away from the paralyzed side. In 
pontine hemorrhage the opposite to this occur::;. As a rule the symp
toms that we group under the term apoplexy-viz. loss of consciousness, 
motor power, and sensation, with or without relaxation of the sphincters 
-pa~s off in twelve to twenty-four hours. In fatal cases the coma 
deepens, but death rarely ensues under twelve hours. In hemorrhage 
into the medulla or ventricles it may rarely be more rapid. 

In from twenty-four to forty-eight hours after the onset febrile reac
tion sets in. "ith irritative symptoms due to the inflammatory changes 
occurring about the original lesion. 'l'here are fe\•Cr, often delirium, 
twitchings or spnsmodic moYements of a more pronounced type, and 
sometimes. rigidity in the affected limbs. Trophic changes in the form 
of vesicles, or even sloughing, may occur. Death ma.y ta.kc place dur
ing this stage. Cases arc generally fatal also in which a second 
"stroke" follows closely upon the first, indi?ating a. fresh hemorrhrtge. 
After the reactionary period a stationary perwd follows; sooner or later 
control of the damaged members is then gradually, but not perfectly, 
regained. The degree of recovery is dependent upon the resumption 
of function of sl ightly damaged tissue or upon the compensatory 
activity of the other side of the brain. In well-marked crises the mo\·e
ments of the affected s ide are subsequently ataxic. In ccrta.in cases the 
8.tructural damage has been too great, and permanent paralysis remains, 
with rigidity, wasting, and secondary contractures. 

lngravescent Apoplexy.-ln certain cases the onset is slow, conscious
ness being lost gradually. Coma deepens and the case, as a rule, termi
nates fatally. 

Simple Apoplexy.-A condition in which no recognizable lesion is 
found postmortem. Many of the cases that were originally described by 
Abercrombie may have been due to uremia or embolism, though these 
do not explain all. 'fhe condition may be the result of a toxic en
cephalopathy. 

Serous Apoplexy.-The cases present clinical evidences of apoplexy, 
but the only postmortem finding is an excess of scrnm, and this is. in no 
way responsible for the apoplexy. These cases probably belong rn the 
same category as those just mentioned, but occur in old persons whose 
brains have atrophied. 

Hemiplegia.-Wh en this is complete one side of the face and the ann 
and leg of one side, generally the same, are :di involved. '..I.1he facial 
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palsy is not complete, the frontalis and orbicularis oculi escaping. The 
tongue when protruded deviates toward the paralyzed side. As a rule 
the arm is affected to a greater extent than the 1cg, and, indeed, in 
some cases the face and arm may a.lone be paralyzed. The trunk-mus
cles always escape, possibly owing, as Broadbent suggested, to the func
tional unison of the spinal nuclei of the two sides that preside OYCr them 1 

and, since they habitually act together, he supposed that they might be 
stimulated from either hemisphere. 

'l'h_ere is no wasting of t~e affected. muscles as a rule, nor arc there 
electric changes, except dunng the irritative period, when the response 
to stimulation is heightened. Occasionally marked atrophy occurs, and 
is clue in some cases, as Clrnrcot has shown, to changes in the cells of 
the anterior horns. In others no such change is found, and we are 
forcc<l to regard the wasting as cerebral. 

Sensation is of course absent during the period of unconsciousness. 
Subsequent sensory disturbances are not constant for all cases. Spots 
of anesthesia often exist for a brief period, and hemiancsthesia. is rare. 
A lesion in or about the posterior part of the posterior limb of the in
ternal capsule is specially prone to give rise to disturbances of sensation. 

'l'he ~pecia.I senses may be temporarily pcHerted or in abeyance, but 
rarely do permanent t.listurbances occur. More or less mental deteriora
tion may be permanent, howe,'er. The deep reflexes arc increased on 
the paralyzed side, and the superficial reflexes are absent. 

Crossed Hemiplegia.-When a. lesion occurs in the lower part of the 
pons the fibers of the facial nerve that are involved have already dccus
sated; hence facial palsy occurs on the same side as the lesion. The 
fibers coming from the cortex are implica,ted before their decussa.tion, so 
tLat paralysis of the limbs occurs on the side opposite to the lesion. 
Lesion of the crus may lead to oculo·motor palsy of the same side, and 
palsy of the foce1 arm, au<l leg of the opposite side. 

Course and Terminations.-As pre,·iously intimatcd1 the course 
depends on the position and extent of the lesion. In the most extensive 
caRes death rarely takes place under several Lours. Hemorrhage into 
the me<lulla may prove fatal more quickly. In the slightest cases, per
fect recovery may take place in a few days or weeks. Generally, how
ever, when little or no improvement occurs in two or three months, per
manent changes result. 'l1he facial muscles soon recover, and next the 
leg, while at first the patient is able merely to move the toes. Daily 
improvement then follows until he can support bis weight; dragging of 
the foot, however, is marked at first, an<l rarely disappears absolutely. 
In the mean time a less pronounced change for the better has been taking 
place in the arm . 'This member very rarely recovers, however, to the 
i:;ame extent as the leg, and secondary contractures develop in time, the 
arm and hand becoming flexed. The hand is usually bluish and cold, 
and swells if kept in a dependent position. More or less a.ta.xia is con
stant, and rheumatoid pains are apt to occur during this stage. Other 
late rn:10ifestations that are only occasionally met with arc athetosis, 
artbropathies, postwbemiplegic chorea, and tremors. 

Diagnosis.-Apoplexy is to be distinguished from other conditions 
capable of ca.uRing unconsciousness, such as cardiac syncope, epilepsy, 
a.lcoLolic or opium-poisoning, insola.tion, or uremia. If some ineYious 
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history can be obtained, the difficulty of the diagnosis is lcsscuc<l, 
though it may still be great. In s.vncopa_l attacks the pulse is very 
feeble and the face 1s pale, resp1rat1on bemg shallow and often sus-
1icndecl. The sphincters are hardly m·er relaxed; the reflexes arc usu
ally preserved, and the skin is often moist. In epilepsy there is a his
tory of preYious 11ttack::;, or, failing to obtain this, one can usually learn 
tha,t a connilsion has immediately preceded the coma. With alcoholism 
the case is more difficult. The odor of alcohol on the breath is of no 
value, as spirits may b:wc been given by a bystander; morCO\'Cl', hem
orrhage is common in alcoholics (vide table of differential dia()'nosis, p. 
961). In opium-poiso11i11y the coma comes on gradually, and ~rhen not 
too profound the patient can be aroused when shakeu or shouted at. 
The respirations, which are very slow and Ueep at other times, become 
somewhat quicker and shallower when he is aroused. In insolation the 
temperature suffices as a rule, though, as stated, high temperature ma.y 
occur in apoplexy. The presence of albumin is not conclusive evidence 
of uremic poisonin,q unless the centrifuge and the microscope reveal 
the presence of casts or other indications of renal change; eYCn then 
the case may be one of apoplexy in a subject of nephritis. In the case 
of diabetic coma the presence of sugar in the urine scn•cs to make the 
diagnosis. When we meet with a comatose case in which there is abso
lutely no resistance when the limbs of one side arc raised, while those 
of the other still exhibit some tonicity, particularly if the deep reflexes are 
exaggerated on the flaccid side, the probability is tbat it is an apoplectic 
attack. It is generally not possible to tell whether the condition is due 
to hemorrhage, embolism, or thrombosis, though the ta.bula.ted points of 
distinction (after Leube, vide infra) will afford material aicl: 

Em:io1,1. 

Early adult life. 

"·~~:f~:~;1::~g~~;i~~f :;:~~~~~~ 
aneurysm. 

Detection of emboli in other urgans. 

During the attack there is an absence of 

~~~~e;i1~0?n °~ar~:~c f~ffe~ti~~s ~~l~c a: 
celeratc<l nnd irre:?:ular. 

TcmpPrature norma\ but shortly after 
the attack it be~ins to rise, without 

Th~~~!:~[k,~ :·;~~;~r:~~eorr~~~ffittcre 
isa protracted em!Jolic infarction, the 
durn.tion i'I Ion~; but the circulation 
may adjust itself. . . 

Uemote effects are mfrec1ucnt. H.cm1· 
plegin is ,·ight-si<led, with aphasia. 

HE llORRllA()E. 

Late adult life; in early life very rare. 
Atheroma with cardiac hypertrophy. 

Ilistorv that the patient up to th~ time 
of ai.tack was wellj aho the findm~of 
cast.'I in urine and other symptoms of 

0f ~r;;~:f~t\~f.~~~:~~r:a::~~~ .. ~~~.~~'. 
Temperature during the attack is sul>

normal,butjustprevioustodeaththcre 
is an anlemortemrise. 

'J'heduration is, as:t rule, lon!!er. Coma 
of long duration {u.bouttwodiiys) gives 
a very unfavorable pro~nosis. 

R~:~~ee e!ci~~~~lteu;~r~~~i~~ ;P~i1;~·:1~.on 
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Opltthalmoscopic Examination. 

Ateit~~e! r!~~nt°tfrh~~~11d0~~~1°Jo~u:i~ct1!! 'l'l~~a~~~i:a; ~~J~!;~~~a~~~; t~~~~:c;~~·t~1~~ 
arteria centrali!J retinre. ai:; :1 ~e~ult there may be a hemorrhag:ic 

retm1hs or t here mnv he a thrombus 
of the central "ein of'i.hC' rctina.:i. In a 
fowinstances, inwhichthehcmorrhap;e 
occurred in tliC' YCntricle, the pupils 
were con tracted. 

It is not an uncomr?on occu rrence to h::we pati1mts brought to a hos
pital dazed and smcllrng of liquor. These should alwa.ys be carefully 
WtLtched 1 for mistakes readily occur, an<l rn:my such cases have been 
condemned to a. prison-cell "hen they were really su ffering from fracture 
of the skul l. 

Prognosis.-Sufficient has already been said on this point. 
Treatment.-'l'hc patient should be kept as quiet as possible and 

in the recumbent position, with the head somewhat ele\'ated. The 
clothing abvut the neck should be loosened to prc\·ent constriction. 
An ice-bag may be put to thr head and hot bricks or a. hot-water bottle 
to the feet. while sinapisms may be placed on the back of the neck or 
on other parts of tbc body. lf the pulse is strong. full. and incom
pressible, and the face is congested- venesection is proba.bl_v justifiable, 
particularly if the age and cond ition of the vessels support tbc idea 
that hemorrhage is taking place. It must not be done without consid
eration, however, since it would be useless in emboli sm and thrombosis. 
rrhe bowels should be made to move freely; a. catha.rti c may be ex hibited 
by the mouth (crotou oil , gtt. j or ij), and at the same time an enema. 
ma,y be given. When consciousness retu rns au endeavor should be 
ma.de to keep up the tone of the affected muscles by massage, and after 
two or three weeks haxc el:ipsed by foradization. It is questionable if 
the iodids or any other drugs have an influence O\'Cl' the subsequent 
changes. 

APHASIA. 

Definition.-Impa.irmcnt or total suppression of the power of 
speech, due to cerebral cli~ease . This is a complex subject, and cannot 
be more than touched upon here: but the chief disturbances will be 
briefly mentioned, omitting any further description of the form due to 
<lisease of the bulb (anartl1ria), si nce it bas already been dealt with in 
speak ing of Bulbar Palsy (i·ide p. 1091). 

'l'lic majority of cases of aphasia, arc met with in con nection with 
hemiplegia. 'L1bey a,re apt to be more marked jn the beginning. owin~ to 
the genera.I obtunding of the psychic processes that is induceJ by the 
shock . Speech is the expression of thought in words, and is the result 
of external stimulation in which the impulse a.wa.kcns in the mind a 
recollection of similar itnpulscs tha.t ha.ve preceded it-e. ,r/ . the sight of 
a dog, sound ~f ~t bell, or certain odors (vide Fig. 72). Bastian, however, 
believe that 1t 1s not necessary to postula.te the existence of a. separate 
center for conceptions or ideas. H e believes that a better knowledge of 
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the functional activity of the auditory and visual word-centers obviates it, 
anti gives the following three ways in which the perceptive center may be 
colleil into activity : (1) By voluntary recall of past impressions, as in an 
act of recollection; (2) by association- that is, by impulses communi
cated from another center during some act of perception or during some 
thought-process; and (3) hy means of external impressions. 

Two principal forms of aphasia exist: (1) Motor, and (2) Sensory. I 
sh~ll consider these forms _of aphasia separately, although . before doing 
so 1t seems necessary to md1cate by means of the accompanymg schematic 
diagram (Fig. 73) the different paths on which the individual acts for the 

occurrence of speech arc fulfilled. This will also serve to furnish an easy 
explanation of the symptomatology of the indi\•i<lual forms of aphasia. and 
the means b.v which their discrimination (from each other) is po~sible. 

Motor Aphasia.-.\s stated, we meet with aphasia most frequently 
in hemiplegia. I t is a.lso met ,~·ith in certain cases of. emboli~m an<l 
thrombosis and as a result of soften ing from any ca.use; also 1n certain cases 
of brain-tumor and in deaf-mutes. 'l'he latter cases are not strictly in
clude<l in the definition given, for, while brain-injuries at birth ma.y 1~nd 
1lo ?CCllSionally ca.use aphasia. either by damaging the brain as a whole (101-
Lecility) or in a more _cir~umscri~e<l fashion, I ~·efor particularl_Y to t~ose 
cases in which the ch1ld 1s aphasic because he 1s deaf, for unless trained 
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through his visual or tacti le sense he has no memory-picture of words 
from which to urnw. A child may acquire the power of speech and 
retain it for several years, and then become deaf. lie will then rccci,·c 
no more auditory impressions, and, unless trained as in the preceding 
group, will become aphasic. Certain cases of congenital speech-defect 
have been described by lloclden under the name "idioglossia." llerc 
the children utter peculiar sounds, constant for the same words. As a 
rule, their intelligence is not up to the normal. In hcmiplegia the lesion 
is usually in the motor, or emissivc1 center in the foot of the third frontal 
convolution (Broca's region). ln right-handed people this is on the left 
side of the brain, and on the right side in left-handed people. Bastian 
believes Broca.'s region to be sensory and not motor (vide Sensory 
Aphasia1 i1{fra). A lesion in Broca 's region causes the loss of voluu
taxy speech) nor can the person repeat words after :my one or read 
aloud ; but he can understand when spoken to, and, unless bis arm is 
paralyzed, can usually write from a copy. I t is rare, however, for :t 
lesion to involve so strictly limited a portion of the cortex. As a rule, 
adjacent parts or commissural fibers between neighboring motor centers 
arc involved, resulting in "combined motor aphasia." ln either c:.1se 
automatic speech is perfect, au<l oaths or other expletives may be utiere<l, 
songs sung, or poetry recited unless the oro-lingual centers arc damaged. 
Some observers claim that a speciaJ center for writing exists at the foot 
of the second left frontal convolution. D~jerine denies this. In some 
cases the patient comprehends when spoken to, and even speaks himself, 
but he misplaces words, and hence fails to convey his meaning. The 
lesion in such cases of paraphasia is believed to be in the cornmissural 
fibers uni ting the frontal and temporal 1obes, and is called'' Wcrni cke's 
aphasia. of conductio11 ." 

Sensory Aph asia.- This comprises various auditory and visual dis
turbances of speech. 

(a) Auditory Disturbances.-Tbe cortical center for auditory imprcs
sion.':i is in the posterior part of the first and second temporal convolu
tions. '..L'bat this region represents several auditory imprcsi;dons- viz. 
that for words, music, and, in fact, sountls of any kind-we have abun
dant clinical proof. Cases are reported in which the patient recognizes 
all but spoken words. Ile can read and write, but when spoken to. hears 
the word_s_ just as one may hear a. foreign language, hut cannot under
stand. ] le cannot, therefore. write to dictation . This is '· word·deaf
ness." Prof. Edgren of Stockholm has reported cases in which the 
patient is tone-deaf. The sound is beard, but is not appreciated as music. 
While these various auditory impressions may occur si ngly, we most com
monly meet with a cond ition in which they are all lost- '· mind-deafness" 
-anti in every case, except those possibly of the most trivial kincl, more 
or less apraxi:L (loss of knowledge of the use of things) ex ists contem
poraneously. 

]~a stian gives fo ur centers for word-memory as follows : 
(1) Auditory memory, the memory of the sound of words, situated in 

the posterior part of the first temporal convolution. 
(2) Visual memory, the memory of the visual appearances (printed or 

wri(~e)ni(~~e;~~;~~~~ ~t:~~~~,i~h~h~;:~~~L~t~~~ s~\W:~~::~·~\~~p~y:~ ·sensory 
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impression~, resulting from ~he mer.e movements of the vocal organs dur
in"' the utterance of words (1rnpress1ons from muscles, mucous mcmbrnnes, 
and skin). This he places in Broca.'s region, and terms the glosso-kin
esthetic center. 

(4) The cheiro-kinesthetic center, not definitely locatc1l, he regards as 
the memory-center of the different groups of scn~ory impressions emanat
ing from muscles, joints, and skin during the a.ct of writing individual 
letters and words. 

B:lstian cloes not regard these four centers as sharply defined. He S1lys 
on this point: ''Although I am not a. believer in the complete topographic 
distinctness of the several sensory centers in the cerebral hemisphere, I 
consider it clear tha.t there must be certain sets of st.ructura lly rebted 
cells or fiber-mech1tnisms in the cortex whose activity is associated with 
one or another of the several kirnls of sensory endowment." Such diffuse 
but functionally unifiecl nervous networks 111;.ty differ altogether from the 
common conception of a neatly-defined "center," and yet for the sake of 
brevity it is convenient to retain this word, and refer to such networks as. 
so many "centeL·s." 

(6) Visual Disturbances.-The visual perceptive center of )fonk is 
situated in the occipital lobe in the region of the cuneus and of the cal
carine fissure. The visual memory-centers are in the augubr an<l supra.
ma.rginal convolutions. By the visual memory-center is meant tha,t part 
in which are stored memories of things, faces, or places. )fomory is no 
longer regarded as a definite and fixed unity, but rather a.s a number of 
memories, each being closely related cortically. Of this also we have 
abundant clinical proof. Kussmaul was the first to point out thttt b1ind
nc~s for words can exist as a separate entity, and for this he proposed the 
term "wonl-blinclness." Letter-blindness Cltn a.lso exist a.lone. Charcot 
speaks of a patient who knew La.tin, Greek, German, J.i""rcnch, and Spa.n
ish, but lost the memory of some of the Greek and German letters only. 
In other cases the patient may recognize the letters, but cannot form them 
into words or sentences. Note-blindness, according to Professor ELlgren, 
is a variety of amnesia in which the patient can no longer recognize 
musica.l notes, though he sees them as well as e\•er. In still other cases 
the visual memory for objects, faces, or places may be lost. The follow
ing case reported by Serieux is interesting in this connection : A woman 
aged sixty-two had a stroke, followed by paralysis, and after a second 
attack epileptic convulsions and hallucinations of hearing. She was 
found to have deafness and paraphasia, word-blinclne!'IS, agraphia 1 and 
object-blindness (a.praxia). She could not recognize the friends nor the 
objects that once were quite familiar to her. Some time later she diefl 
with pneumonia, and postmortem softening was found in the left first 
temporal (posterior part) and in the left suprama.rginal convolutions; also 

~:e ~~~t 1~~~ts=~~~ct~::p~~a~0:~~:i~~~t~:~~e :noJcic~ i~11~1 :~n~~~~~.ri~:~J~~~~~1~~ 
margina.l convolutions. This case illustrates the point of which I _lmve 
ah·eady spoken--viz. the mixed character of the symptoms, due to R1mul
taneous involvement of' two or more centers. That this is the more com
mon condition is not alone clue to the anatomic propinquity of the various 
centers but chiefly to the fact tha.t they are all within the n.rea. supplied 
by the 'Syl vian artery and its branches. 'l1he simultaneous loss of these 

lL 
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several visual memories results in the condition known as "mind-blind
ness." These sensory aphasias are sometimes spoken of as u amnesic 
aphasia." 

Eskridge 1 has briefly summarized this subject as follows: 
(1) If the lesion is in the foot of the left third frontal (Broca's) con

volution in right-handed persons. and in left-handed persons in the right 
third frontal, the patient will be unabl~ to speak voluntarily, to repeat 
words after another, read aloud, think Ill speech, and generally to write 
voluntarily or from dictat~on so as to be understood; but he understands 
the speech of another. Ile is usually able to use and to under::;tan<l ges
ture-expression. 

(2) A lesion in the oro-lingual center (lower portion of the central 
convolutions) will cause paresis or paralysis of the oro-lingual muscles, 
including the lower side of the face, and irnpel'fect articulation; but the 
patient will be a.ble, with a decided effort , to repeat wore.ls after an
other, to t:.tlk rnluntarily, to think in speech, and to write, although the 
letters may be imperfectly formed. 'There is, as a rule, no omission or 
transposition of letters or words. unless the lesion is sufficiently cxtcnsire 
to affect the adjacent cortical centers or their commissural fibers. It is 
possible that the center is bilateral; that a. lesion on either side may gi\·e 
somewhat similar symptoms : and that the Joss of function in the affected 
muscles will not be completely abolished by a unilateral lesion. 

(3) .A lesion in the foot of the second frontal convolution on the left 
sic.le in right-handed persons, or on th.e right side in left-handed persons 
(the probable orthographic center), will be attended by disturbances in 
writing-inability to write, due to inability to spel l. In the only case of 
of this kin<l tl1<1t has been reported the patient formed all letters well, but 
omitted, transposed, and substituted letters to such an extent that his 
writing was unintelligible. Ile wrote well when words were spelled for 
him. 

(-1) A limited lesion in the posterior two-thirds of the first and second 
temporal convolutions is attended by wonl-deafness, anc.1 an inability to 
write at dictation (pure word-deafness). A more extensive lesion in the 
same region results in mind-deafness with paraphasia, and some disturb
ance in reading and writing will be added. 'l'he greater the extent of the 
cortical and subcortical areas involved the more marked the paraphasia 
and other symptoms of sensory aphasia. 

(5) .A lesion invoh·ing the angular ~yrus and adjacent parts will cause 
word-blindness and inability to readi also defects in writing, copying, and 
speaking. In these cases paraphasia is often present. If the lesion affects 
the parts posterior to the angular gyrus, mind-blindness may be added. 

INTRACRANIAL GROWTHS. 
Owrno to their close relationshipi new growths, both of the brain and 

mcrn hranes, <tre here considered. 
Pathology.-Rindfleisch has classified intra-cranial tumors according 

to the tissue from which they spri ng, thus : 
1 Unfrersityilfed. ,lfoyazine,Jan., 1897. 
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1. Having their origin in the membrane.1.1, eitLer extra-ccrcbml or 
intra-ventricular; these include tubercle. gumma., carcinomai sarcoma, 
myxoma, lipoma, and psammoma; small fibroids have also been described. 
Ellchondroma. and osteoma may arise from the falx or from the bones of 
the skull. 

2. From blood-i,essels. 'fo this group belong ~tucurysms, tubercles, 
cholestcatoma.ta, and gummata. 

3. Origina.ting in the neurogliar tissue; these are sarcoma, glioma, and 
myxoma. 

I will here con:sider these new growths in the order of frequency 
with which they arc met. 

l. Tubercle is most common in children and young adults, and is gen
erally multiple (sec 'l'uberculosis, p. 315). 

2. Sarcoma is us~tally of the round- or spindle-celled variety; there 
may also be mclanot1c lympho- or ti.bro-sarcoma.ta. Sarcomata. a.re a.pt to 
diffuse themselves through the brain-substance quite rapidl.v. 

3. Glioma..-Infiltrating tumors, generally single, and showing no def
inite line of demarcation from the surrounding brain-structure. They 
may be soft. even telangiectatic, or quite firm. They often run a very 
chronic cOur:-iC. 

4. Gumma.ta. arc generally small and often multiple. 'l,hey spring 
from the membranes or the adventitia of blood-vessels. or from connective
ti5·iUe septa. Frequently they are attached to the periosteum of the 
skull. 

5. Carcinoma. may be primary or secondary, usually the latter. Sec
ondary growths arc generally small ancl round, but in some cases they 
perforate the bones of the skull, producing a fungus hcmatoidcs. 

6. I'ibromata. arc not common. They either grow in the membranes 
or ai<l in the formation of a mixed tumor, as ti bro-sarcoma. Other tumors 
met with less frequently are as follows: 7. Osteoma; 8. Enchondroma; 
9. Myxoma; 10. Lipoma; 11. Angioma; 12. Cholesteatoma. 

13. Hydatids a.re rare, and exceedingly so in Amcl'ica. rl,hey may 
<lerelop in any part of the brain or its membranes, and arc said to occu r 
most frequently in chi ldren . 14. Cysticerci nniy also occur in the brain 
or its membrane~. 

15. Bra.in-cysts are proba.bly most often due to absorption of areas of 
softening from any cause, but they also occur between the dura an_d skull , 
as has been described. 'l,be lack of cerebral substance, due either to 
imperfect dcrnlopment or to atrophy following vascular obstruction or 
injury at birth, has been termed porcncephalia. by Ilesche. 

Etiology.-.\.gc and sex are the chief factors; tuberculosis is far 
more common in children than in adults, while gummata. when fouuc.l 
appear almost invariably in adults, as do malignan~ growths. -";s a whole. 
new growths a.re more common between the twentieth .an<l fortieth ye~rs, 
ancl males arc more often affected tl1an females. H eredity anti tra.umattsm 
may be disregarded :ts causa.l factors. 

Symptoms.-These .arc (1) General, and (2) Focal. . . 
General Symptoms.-lleadctche vanes 111 tlegrcc and character; It is 

not of any vahrn as a localizing symptom, nor is tenderness .on pressure. 
l"ert~qo in a mild form is q uitc a common symptom. lu cerebellar 

cases it is often very marked. 
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r'"omitin~q occurs in most cases, au<l generally bears no relation to the 
time of ta~mg food; this constitutes an important point in the diagnosis. 
The vomitmg is apt to be exaggerated in cerebellar tum('lr. 

Optit: neuritis is prescnt1 accor<ling to Gowers, in four-fifths of all 
cases; in 82 per cent. according to Oppenheim, and in two-thirds accord
ing to Knapp . Gray believes this LO be misleading in a measure. We 
arc so imbued with the fact th:it optic neuritis is a. symptom of brain
turnor that without it we a.re apt to overlook the possibility of tumor. Ile 
says it is unquestion<1bly present as a rule in the later stages, but the 
practical question he asks is, "How often is optic neuritis in the earlier 
stages when the diagnosis is obscure ?11 Ilea.dache, vomiting, and optic 
neuritis are ~'classical symptoms" of brain-tumor, and wLen met witL 
simultaneously arc tluitc characteristic. 

The mental disturbance is usually slight. Dulness and stupor arc 
most reliable evidences of intra-cranial growth, and especially when occur
ring with any of the above symptoms. ~1hc patient may be emotional or 
hysteric. Pseudo-apoplexy may occur as the result either of the growth 
or of hemorrhage ta.king place about it. 

C'onvulsions are focal (Jacksonian). or general convulsions may occur. 
C'onstitutional and other symptoms may include progressive weakness, 

loss of appetite and of flesh, pupillary changes, and changes in the pulse, 
respiration, etc., anti possibly slight fever. In certain tumors in the 
basal ganglia. hyperpyrexia is met with. High fever is often significant 
of meningeal inflammation. as in syphilitic cases. 

The focal symptoms arc of two kinds: first, those due to direct local 
action (irritation or compression), and second, those due to changes oc
curring a.bout the growth-indirect irritation, hemorrhage or softening, 
or merely congestion; thus can intermission or remiission in symptoms be 
explained. 'l'hc chief regional symptoms arc as follows in-

(a) Tumor in the prcfrontal region. Headache, not limited to the 
frontal region, with more or less mental impairment and drowsiness 
(though this is not constant by any means; <.llld perhn.ps a. disturbance of 
the sense of smell. No motor or sensory symptoms are present as a. rule. 
The tumor may, howc,·er, grow backward, and either encroach on the 
motor region or cause motor symptoms indirectly. Downward growth 
would result in aphasia.. 

(b) Tumor in the motor region . The early symptoms arc irritative 
and, htter, paralytic. The former give rise to spasm, which is ofcen very 
localized at first, possibly in a few muscles (Jacksonian epilepsy). ~fore 
or less sensory disturbance-e. y . tingling or anesthesia-is generally 
present also, thus supporting the view tha.t the motor cortex is also sen
sory. rrlrn point of origin and direction of spread of the spasm are valu
able localizing points. Sooner or later destruction of the area ca.uses 
paralysis. We u1<ty have spasm in one limb, and monoplegia. of the other 
on the same side. Involvement of the left third frontal region causes 
aphasia. 

(c) Tumors in the parietal lobes. There may be no symptoms. When 
the posterior part is involved (angular or suprnmarginal gyri), we may 
meet with wortl-blindness or mind-blindness. 

(d) Tumors in the temporal lobes may be latent, or there may be dis
turbances of taste and smel l. If the posterior part of the first convolu-
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tion is involved, we ha.ve word-deafness or other psychical disturbance of 
bearing. 

(e) '.rumors in the occipital lobes. A unilatera.1 tumor produces hemi
anopia. while a bilateral lesion may cause blindness. In certain ca:-;es, 
too, mind-blin<lnc:-;s results, or "soul-blindness," as it was a.t one time 
called. 

(f) Tumors of the corpus callosum are often latent; they may, how
e,·er, cause umla.ceral or bilateral motor symptoms. Often some mental 
aberration is noted. 

(g) Tumors of the corpora quadrigemina and crura may be considered 
together, s ince in the former case no distinctive symptoms occur when the 
tumor is small; when large the crura wil1 be implicated. In such cases 
thern will be oculo-motor pamlysis on the same side as the tumor, and 
hemiplrgia. on the other. Sensory disturbances may occur also. 

(h) Tumors im·olving the ba.sc, when growing in the anterior fossa, 
gire rise to cxophthalmos, disturbances of smell and vision, and possibly 
to mental impairment. When in the middle fos~1.i the symptoms are 
chiefly those of involvement of the third and fifth nerve, consisting of' 
pto,.is and other oculo-motor symptoms and facial neuralgia. When the 
tumor invokes the pituicary gland, amblyopia. or nmaurosis and frontal 
headache occur. Tumors have been found in this region in Ca!'e-. of 
acrome~aly. When in the posterior fossa, facial neuralgia, neuro-paralytic 
ophthalmia, or 8e\·enth or eighth nerve-involvement an<l crossed hemi
plegia are met with. 

(i) Tumors in or about the basal ganglia, if quite small , cannot be 
dia~nosed. When of larger size they cause hemiplcgia and sensory dis
turbances by pressure upon the internal capsule, and hemi:mopia. b~~ pres
sure on the optic radiation. Thc,Y may also ca.use obstruction nnd conse
quent di~tention of the ventricles (internal hydroeephnlus). 

(j) Tumors in the cerebellum may be latent. '11lrny giYe ri se to most 
marked symptoms when tbe growth is in the middle lobe. In such cases 
hea1la.che, vomiting, vertigo, and ataxy are pronounced. The g:til is of a 
reeling or staggering character, and there is a tcndcnc.v to foll in some 
particular direction-forward, backward, or to one side. In athlition 
there may occur optic neuritis, disturbances of vii::.ion. pain and stiffness 
in the ccn'ical region, an<l po~sibly deafn~:'-ls. . . . 

(k) Tumors in the pons and meflulla give rise to eramal nervc-lc~1ons, 
with. or without hemiplegia; al"o to sensory disturbances, and "hc_n ex
ten,.1ve the.'· ma,v by pre .... sure cau~e cerebellar symptoms. Tumors m the 
medulla. may caui::.e cardiac or re:-;piratory failure. 

It is often important from a i;<urgical point of Yicw to a~certnin whether 
the growth is cortical or suhcorticnl. No ~b.-:olute_mcnns of d~ing: this 
exists, though Seguin has formulated a. fair workmg rulr-:-''IZ. whe.n 
localized clonic spa~m occurs, followed m some ca~cs by epilepsy (this 
primary spasm Seguin bas termed the "sign~l symptom'°), and later by 
paralysis, with local pain and tender.ness and 111crca-;C'cl local cerebral tem
perature, a cortical lc~ion is most likely .. On t~1e other ~rnnd~ w~1cn the 
spasm is tonic, pa.rticularly if wide~pread-111\·olvmi! one s1dC', fol' mstanre 
-and when the local pain nnd tenderness arc Fltt?:ht or absent, a~cl the 
cranial temperature normal, the lesion i8- more a.pt to he subcortical. 

Course.-)fany ca~es run a very chronic course. Others may have 
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exi:;ted months or years without symptoms, and then develop suU.dcnly, 
owing to hemorrhage, thrombosis, or acute softening about the tumor. 
Either improvement may take place or the case may ~peedily progress to 
a fatal termination. 

Diagnosis.-The generul symptoms are usually sufficient to warrant 
a diagno~is. The gradual onP.et and progressive character without fe,·cr, 
in the apparN1t absence of any eti?logic factor, arc, as a rule, cnoug~l to 
indicate that a tumor is present, while its location can only be determined 
by the focnl symptoms. 

The prognosis is always graxc. Syphilitic growths are almost the 
only kiml in "hich some gleam of hope may be ex tended, and this only 
very rarely; tubercle may reco\•er by tl1e growth becoming cnca.psulated 
aml calcined. Nothing can be said as to the possible duration of life. 
Sc\'eral year::; may elapse between the appearance of the symptoms an<l 
their fatal tcrmina.tion, or death may occur suddenly. 

Treatment.-In nny case recourse should be Imel to mercury and 
the io<lids, and this treatment should be pushed, since it will certainly 
benefit syphilitic cases, and it is belie\'ed to be of some value even in the 
non-syphilitic. Other symptoms should be met as they arise. 'l'he 
question of operation must he considered where mctlical measures have 
pro\·ed of' no avail. :Macewen and H orsley in Great Britain and K een 
in this country have pointed out its justifiability, and, while it is admit
tedly le dernfrr ress01·l, the following table of Dr. R. B. Newton, taken 
from Gray, s.bows the comparatively large percentage of recoveries: 

Totnl number of operntions for tumor to Rept. 1.5, 1892 .. ..... 110 
Time!-i failed to remove the growt h when found 5 
Timcstumornotfoundatpointofoperation . . . . 15 
Timestrephinedoropcmtedforrelief of pressure. 7 
Recovered after removal of tumor . 63 
1\11111beroftfon1hs.... 42 
Percentngeof mortality. 38/r 

CHRONIC HYDROCEPHALUS. 

Tms affection is divided into external and internal hydrocephalus. 

EXTERNAL HYDROCEPHALUS. 

Pathology.-\\'hcn the skull is opcne<l the bone is usnally found 
to be thin; the dun.\. is ucrmal; the arachnoid is lifted from the ~urface 
of the cortex by a. considerable accumulation of clear fluid of low specific 
gra\'ity; the convolutions may be somewhat flattened, and the cortex 
sli(J'lttly thinned. Upon microscopic cxaminatio~ no changes are found 
in f:he brain-suhstancc. Sometimes the effusion 1s general; sometimes it 
is sacculatcd. In a. ca!l;e of epilepsy with very marked neuropathic hered
ity, upon which I recently performc<l an autopsy, two large irnbarachnoid 
cysts were found licnC'ath the temporal. lohcs, and smaller cyi;:ts in other 
part~ of the brain . flattening or separatmg tl.ie convolution::. 

Etiology.-Extemal hydrocephalus may depend upon a congenital 
smallness of the brain or upon a. congenital enlarp;C'mC'nt flf the skull. 
'The ~pace between the brain and the bone is filled hy an cxce~s of sub-
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ara.chnoid fluid (vacitu.m. dropsy), or there may be a wasting of the brain, 
such as occurs in old age or in chronic cachectic conditions. 

The symptoms depend upon the form. In cases in which there is 
hypoplasia of the brain or in which the brain bas wasted, no prcssurc
symptoms are present. All the manifestations arc purely psychic in na
ture, and simi lar to those of mic1·ocephaly or senile dnnentia. In cases, 
however, in which the cranium-cavity is abnormally large, it is probable 
that the real cause resides in a congenital excess of subara.chnoi<l fluid. 

The prognosis is gloomy; nevertheless, it is possible tha.t the disease 
may undergo ~pontaneous cure as a result of rupture into the nasal fossa. 

The treatment is the same as for the internal variety (vide infra). 

INTERNAL HYDROCEPHALUS. 

This is a condition in which one or more of the ventricular cavities of 
the brain nre distended by the cerebra-spinal fluid. In the congenital 
form and in that occurring in early childhood, this is associated with more 
or less enlargement of the skull. In the later acguireclforms the cranium 
does not yield so readily, and th~ cnlargc_ment does not cxi!:it or is slight. 

The pathology of the con<l1tion varies with its nature. In the con
genital forms. upon opening the head the skull is found to be thin. The 
fontanels and sutures arc either still open and connected only by a. mem
brane, or closed by Wormian bones. The dum may be thickened, but 
usually is normal; the substance of the brain is slightly softened-although 
this is not inv~riably the case- and \·ery much thinned. 'l'his thinning is, 
as a rule, pa.rt1cularly noticeable in the corpus callosurn and commissures, 
which may, indee<l1 either be torn apart or completely atrophied. 'l1he 
enlargement ordinarily affects the two lateral ventricles, the third ventri
cle, and the aq ucduct as far as its entrance into the fourth ventricle, 
which is commonly less involved than the other cavities. ~'he cpcndyma 
is sometimes smooth, but more often shows small projections, which, ac
cording to Virchow, are composed of brain-substance, but in some cases 
are due to proliferation of the glia tissue beneath the cpendyrna. The 
enlargement may not be uniform. If due to obstrnction of the foramcn 
of Monro, one or both lateral ventricles are usually enlarged, whilst the 
thirrl ventricle either remains of normal size or is diminished. If due to 
enlargement of the pineal gland, the aqueduct docs not show the fonncl
!'hape<l distention. Another cause upon which considerable weight has 
been la.icl is the closure of the transverse fissure between the cerebellum 
and medulla. 'rhe quantity of fluid may be enormous. as mneh as 4 .or 
5 liters (5 or 6 quarts) ha.ving been recorded. ~'he thinnin~ of the bram
substance is also remarkable when one con~i1lers that a. cerebrum 5 mm. 
(!in.) in thicknei:;;s is apparently able to perform a. large proportion of its 
or<linary psychic functions. The atrophy seems to a.lfcct particularly the 
white substance, e~peci:1 lly the myelin-sheaths. . . . 

In cases of the atr1uirecl fomz, unless they occur early 111 life, the cn
largemeut of the skull is not very noticeable; the substance of the brain 
shows consiclcra!J le softening; the ventricles arc modc~·atcly cnla1p;ed, 
and, particula.rly in the clll'onic forms due to tuberculosis, arc cons1clcr
ably roughened. The mo~t pronounced ~ases are tho~c that o.ccur when 
there is a tumor in the occ1p1tal fossa which eompre~~cs the vems of Ga-
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lcn. In these cases the accumulation of liquid is slower, the brain yields 
more gradually to pressure, and the dilatation is more pronouncc<l. Ordi
narily, there is considerable flattening of the convolutions. In a few of 
these cases inflammatory changes in the cpcndyma ba,·c led to partial 
obliteration of the ventricles, particularly in the anterior horns or the lat
eral ventricles. Occasionally also bands of organized lymph may cross 
the ventricles in various directions; the liquid is of higher specific gra\'
ity and contains more albumin than in the non-inflammatory varieties. 

The etiology of the congenital form is unknown, though the fact 
that it frequently occurs in several children of the same family has led to 
the supposition tha.t it is dependent upon some hereditary iniluencc. In 
some cases it has been referred to emotional disturbances suffered by the 
mother during pregnancy, and in still other cases an anatomic founda
tion has been discovered, such as enlargement of the pineal gland It is 
generally supposed that the immediate cause is chronic epcmlyrnitis. 

The acquired form is usually secondary to inflammatory conditions 
(particularly meningitis) or to brain-tumor. Some cases, however, occur 
in childhood, that a.re apparently not due to either of these causes. 

Symptoms.-Thc most characteristic appearance in congenital hy
drocephalus is the globular enlargement of the head. Upon palpation 
the fontanels are found to be still patulous and usually bulging, and the 
sutures are open . 'l'he head is usually so heavy that it cannot be held 
upright, but falls over backward or to one side. The face appears pro
portionately very small. Motility is usuaJly disturbed, the legs arc spas· 
tic, an<l the child either does not learn to walk at all or on ly long after the 
usual time. 'l'here arc sometimes choreic movements of the upper ex
tremities. rrhe eyes frequently show nystagmus and conjugate deviation1 
and often there is either choked disk or atrophy of the optic nerre. 
Fischer has described a. systolic murmur that can be heard if the stetho
scope is placed over the anterior fontanel. Its cause is unknown. Con
vulsive attacks arc common; they are epi leptic in type and1 as a rule, 
ultimately cause death. Intelligence is usually considerably impaired1 
and sometimes the ch ildren are idiots; more often they merely show re
tardation of intellectual development. Occasionally-and this even in 
the most pronounced ea~es-the intelligence is well preserved. Ilcnoch 
records the case of a hoy three years of age whose head was 75 cul. (:29.6 
in.) in circumforence, and who could speak both :French and German. 
Ordinarily, the children are quiet and apathetic, but they may be queru
lous. Nutrition is commonly i-eriously disturbed, the chil<lren sometimes 
exhibiting pronounced cachexia. They may, however, be well nourished 
and, to a certain degree. vigorous. The symptoms of the chronic form 
in adults arc those of brain-tumor without focal symptoms. 

The diagnosis is ordinarily very easy. Careless observation may 
le<Hl to confusion with rach itis. but the square ~hapc of the head and the 
presence of other ra.chitic deformities in the i:.keletou should lead to a 
}Jl'Ompt recognition of the true nature of tLc case. 

'J1be prognosis is extremely unfavorable. the mnjority of the children 
dying a.bout the fift.h yca.r. A few cases, however, rna.y li ve until they 
reach youn~ adult life, and still fewer apparently recover entirely . 

Treatment is of course difficult. Potn~sium iodid anil mercury have 
been employctl without much beneficial effect. Cod-Ii,,er oil mn.y bC given 
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to stimulate nutrition, and purgatives occasionally rcliere pressure-symp
toms temporarily. Among the mechanical procedures constant pressure 
upon the head seems the most valuable. 'l'his can be obtained by means 
of strips of adhesive plaster or by the application of an elastic band. 
'f:ipping the ventricles is occasionally followed by temporary improve
ment, but is always dangerous. l\Iore satisfactory is probably the lum
bar puncture recommended by Quinckc. If convulsions develop, they 
should be combated by bromids and purgatives. 

SCLEROSIS OF THE BR.AlN. 

'l1m s occurs either as a distinct process (ncurogl iar hypertrophy), such 
as is seen typicaJly in insular sclerosis, or as an ordinary connective-tissue 
or interstitial overgrowth. The forme r occurs in insular sclerosis as stated, 
also in syringomyelia and hereditary ataxy. The latter is met with in 
areas in which the nervous tissue has been destroyed, no matter what the 
cause. It occurs, therefore, in both primary and secondary degeneration. 
'l'he sclerotic areas vary in size from Yer.v small and even microscopic 
plaques to large aml widely-diffused ones. These scleroses ham been con
sidered under the respective diseases to which they gi vc rise. 

GENERAL PARALYSIS OF THE INSANE. 
(General Paresis; Deme11lia Paralytica.) 

Definition.-A chronic disease involving both the cerebrum and the 
meninges, and characterized by a gradual loss of power, tremors, and pro
grc<i.sive mrntal decay. 

Pathology.-'l1l1C intima and adventitia of the blood-vessels undergo 
proliferative changes, and the periva:scular spaces are dilated and contain 
an excessive quantity of fluid, also cellular clements. Obliterati\'C endar
teritis occurs also. Atrophy and degeneration of the cerebrum are met 
with, chiefly invuh·ing the cortex, particularJ_,, that of the frontal or pari
etal reaions and the anterior ba,.al region. The ventricles are dilated and 
the ep~ndyma is granular. The membran.es are thickened and opaque, 
and adherent to the surface of the convolut1ons, so that the cortex 1s torn 
upon their removal. Ilcmorrha~e may take place into the subdural 
spaces, and may vary in amount from a mere stain to the formation of 
a pseu<lo-membrane. 

Secondary sclerotic ancl descending degenerative changes may be found 
in the corcl in some cases. 

Etiology.-The condition occurs more frel1uently in men than in 
women, and usually between the thirtietl.1 and fifti.eth ~C'ars. Bui::.iness or 

~~~~~~~f ~:~ua~~~~;~1i1~1 ' ~~c~~~~~,g~:~~:~~~~Yo~f1 ~~~nSi1~~~~1~ a~~· i~·~~s:~ ·~\~~ 
disease. 'l1rauma rind heredity play but a minor part. 

Symptoms.-'1'11c prodromal stage m_ay l as~ for m~nth~ or even year". 
Th e symptoms arc both mcntu.l and phys ical, either of which may appear 
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first and exist alone for some time, or they may be contemporaneous in 
point of onset. As a. rule, some alteration in the character and demeanor 
of the patient is the first evidence of the trouble. 'l'be patient suffers 
from insomnia. and is generally restless, as well as incapable of su~taincd 
effort. He will be forgetful and perhaps careless where be was formerly 
careful and attentive. lie may be morally perverted. The e.qo will figure 
prominently in his sayings and doings. Among the physical signs 
are frequent twitchings and tremors of the facial muscles, particularly 
of those about the mouth and the tongue. Tremors of tlie hand and 
arm seriously interfere with writing; th(' speech is thick, blurred, and 
hesitating; and the pupils are frequently unequal and fail to read to light. 
~l1hcse symptoms extend O\'Cr a variable period, with one or more remis
sions as a rule, and sometimes with a complete intcrmis.sion and an ap
parent cure. Rooner or later, however, the next stage develops. 

Stage of Mania or Melancholia.- rl1he symptoms of this stage are 
superadded to those of the first, which by this time ha\·c grown gr:idually 
more pronounced; loss of power usually is already a prominent feature. 
Acute outbreaks of mania are most commonly met with, and arc charac
terized by a most remarkable prodigality of thought and speech. The 
patient believes himself to be possessed of enormous wealth or of great 
rank and power. Ile is boisterous, sleepless, and constantly and acti,·ely 
engaged in pursuing his extrarngant ideas. In other cases this dC'Ju..,ion 
of grandeur (expansive delirium) is absent and the paticnt is melancholic. 
'l111is is especially apt to be the case if his pbysicai condition is lowered 
by some intercuncnt discrtse. Remissions of all thei;:.c symptoms are not 
rarely met with. Whether the pre\'ailing type be that of maniiL or melan
cholia., paroxysms of terror may occur from time to time, or mania and de
pression may altcmate. Epileptiform or apoplectiform attacks occur1 fol
lowed by pa.rnlysis. In the large majority of cases the mental decay is 
progressive, until finally complete fatuity is reached; the 1mtient then be
comes bedridden, bladder and rectal symptoms develop, and possibly bed
sores. Death results from exhaustion or from some intcrcul'rent disease. 

Diagnosis.-':11his is always difficult, and it is often impossible to 
diagno~c the disease in the earliest stages, particularly when the mental 
phenomena alone exist. The slight change of character and the occa
sional outbursts of temper or unrestrained jollity may be regarded as 
mere moods more or less directly dependent upon the daily routine. When 
to these symptoms are added the tremor, the defects of speech, t11C in
equality of the pupils, and paresis, the clinical picture gradually assumes 
definite shape, and ofttimes, long before exp:rnsirn delirium or melancholia. 
develops, a positive diagnosis is made. The diseases with which it is moi:;t 
likely to be confounded are-(1) Disseminated sclerosis, (2) Paralysis 
agitans, and (3) Cerebral sypliilis. 

(1) In disseminated sclerosis the mental symptoms are even less ob
trusive in the ca,rlier stages, the first evidence of the disease b"ing paresis 
in the lower extremities. 'J1hc tremor too is volitional, the speech is scan
ning, and nys.t~gmus is present. The reflexes are exaggerated, and tlJCre 
m:iy be spast1c1ty. i\lenlal phenomena generally develop later. 

(2) In pcwalysis agitans there are frequently no mental chan~es, and 
in any case they consist of nothing more than du1ness. 1-'he characteristic 
attitude and gait; the tremor when at rest, which sometimes ceases on 
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movement; the speech, which is hesitating a.t first, then hurried; the hiO'h
pitche<l rnice; the absence of pupillary chaugcs,-all mark para1j~-;is 
arritans. Remissions are uncommon. 

0 
(3) Cerebral syplLilis ma.y also simulate paretic dementia. 'l'he differ

ential diagno~is is comparatively easy in most cases, however, and particu
la.rly if the early history can be obtained. In cerebral ~yphilis the tremor 
may or ma.y not be present, but no speech-defect occur:0=.; epi leptifonu at
tacks are common (usually petit mal or Jacksonian). a.nil atta(;kS of head
ache arc frequent and usua.lly severe. 'l1hc condition often passes into 
dementia. an<l then closely resembles general paresis. 

rl1hc prognosis is gloomy, and recovery very 8eldom occurs. 'rhe 
tendency is town.rd a. fatal termination in from two or three to fifteen 
years. 

Treatment.-Drugs are of no value in a curative sense, except in 
those cases tha.t ::ire due to syphilis, when the iodids must be pushed. 
Bromids, morpl~in, chloral, or. still better, sulfonal or trional, may be 
used in comOatmg the insomnia and attacks of delirium. 1rhcsc ca::;cs 
cannot be properly cared for at home; indeed. their rcmornl to an asylum 
is generally imperati,·e. The tendency to heel-sores mnst not be forgot
ten, .and continuous rest in bed must therefore be postponed as long as 
po3'1ble. 

CEREBRAL PALSIES OF CHILDHOOD. 

Defi.nition.-This includes hemiplegia, the birth-palsies of Gowers 
(diplegia), arnl paraplegia, each being chara,tcrized by a particular palsy, 
and in certain cases with rigidity, and all showing more or less men
tal defect. 

1. Hemiplegia.-Patholo9y.-Prnctically notLing is known of the 
early changes that take place in most of these cases. '11hey are es:;;en
tin.lly chronic, and do not reach the autopsy-table until late in the disease. 
A minority of Cil!:!eS, due to some vascular <listurbancc-embolis111 1 throm
bosis, or hemorrhage-may be clear enough. 'l1he others have. been 
ac:cribed to some one of the following lesions: (1) Polio-cnccpha.htis of 
Striimpell, who advances the view that there is an acute inflammation of 
the motor cortex similar to that of the motor cells of the anterior horns. 
This lacks anatomic confirmation, however, and his view is nol seriou ... ly 
e~tertaincd to-day . (2) Congenital encephalitis of Yirchow, believed .by 
him to be an interstitial inflammation, with the formation of yellowish 
bodies in the white substance, clue to the deposition of fatty granules. 
(3) i\Ieningo-encephalitis, with opacity, thickening, and adherence of the 
membranes. The later changes a.re as follows: 

(a) Atrophy or Ilypertrophy and Sclerosi•.-The scle1·otic areas vary 
from small plaques to extensive regions, in~olving ev.en the ent1re cort~x 
of one hemisphere. ':L1he'' are hard and fi1:m, arnl 111 the hypertroph1c 
variety stand out bcyoml 'the norm;\,} t issuc-l111e. 11lie blood-vessel walls 
gencri lly show proliferative changes, and the mcmbra.ncs are. ~cn.c~«tlly 
thickened a.n<l adherent, though in some cases they show very little if any 
change. 
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(b) Porencepltalia.-This condition, first described by Hescbl in 1859, 
is etiologically very obscure. Among the causes sai<l to give rise to it 
are arrest of development, vascular disturbances, encephalitis, and hydro
cephalus. It consists of a loss of cerebral substance, cysts of various 
kinds extending into the brain-substance and reaching even to the ven
tricles. An entire hemisphere ma.y sometimes be wanting, and the cra
nium is sometimes distorted. 

E t iology.-Enough has been said to imlicatc the uncertainty as to 
the en.use of this condition. Many cases arc congenital, and the ln.rge 
majority develop within the first three years of life. 'l1herc may be a 
history of <lystocia, with or without the use of forceps. Cerebral trau
matisrn and the infectious diseases are cited as having a. more or less direct 
etiologic relationship. 

Sympto m s.-ln many cases the symptoms are ~imi l ar to those met 
with in bcmiplegia of adults. Without premonitory symptoms a loss of 
consciousnc:-s deHlops suddenly; in other cases local or general convul
sions precede the unconscious period; while in still another group con
sciousness i>l never lost. FeYer is alwa.Ys present, but docs not go aboYe 
102° F. (38.8° C.). The hemiplegia. may be of gradual onset, though 
usually it is found to be quite pronounced when consciousnc~s returns. 
'l'he face is generally not invoh·ed, and e\·en when it is implicaterl the 
upper parts (eyelids and forehead) escape. The right side is affectecl 
most frequentl,Y, and the upper extremity to a greater extent than the 
lower. Just as we i:;cc in adults, so it is in children. '!'he paralysis may 
clear up in a few day:o1 1 leaving little or no trace behind, the rn lc being 
for the leg to recover first. 'l1l1e arm may or ma.y not recover. Where 
permanent damage is done the muscles waste, though usually but little. 
Neither sensory nor electric changes occur. The reflexes are increased 
a.n<l spasticity may develop (hemiplegia spastica cerebralis of H eine). 

These children arc, as a rule, mentally deficient, vary ing from what 
may be regarded merely as stupidity to idiocy or imbeci li ty . Rpcech may 
not be acquired m1til httc or not at all. It is probable, too, that the cases 
of" idioglossia." and congenital speecb-<lefect, first described by H adden, 
belong to th is category. 

Y a.rious forms of post-hemiplegic movements are quite common. These 
may be tremors, ehoreiform movements, or athetosis, and a.bout half of 
these children <lc\•elop epilepsy. Occasionall_v the latter is Jacksonian in 
type; usually, however, it is petit mal or grand mal. 

2. Diplegia, Birth-palsies, and Paraplegia.-rrl1c:o1e conditions are 
dc::.cribccl together, since they have the same patholo~ic substratum. 
They arc characterized by double hemiplegia or paraplegia, increased re
flexes, often by spasticity, preservation of sen~ation, and a lack of mental 
development. While hcrniplcgia may or ma.y not be congenital, these 
cases of congcnitnJ spa8tic paraplegia. (or" ]~ittle's d isease," as it is some
times called after an orthopedic surgeon, one of the earliest writers upon 
it) always date from hirth 1 though the condition may not be recognized 
until montbs hter. Prnbably most cases result from meningeal hemor
rhage, due to the use of forceps or other injury at birth, as pointed out 
by ~arah J. l\IcNutt, or perhaps to a. previous meningo-encephalitis. At 
all c\·cnts, whatever the earlier changes be, the later ones are tho!'e of 
atrophy or porcncephalia. Van Gehuchten has published some interest-
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ing papers recently on this type of infantile palsy. His conclusions arc 
that it is met with most frequently in chil<lrcn born prematurely, no ma.t
ter whether the labor be a. difficult one or not. Ile calls attention to the 
fact that at this early stage the pyramidal tracts are non-rncdullated, and 
therefore unable to functionate normally. The pons-cerebellar patlnrny 
is the first to myelinatc, the last being the fibers of the direct motor path
way, which become mcdullatcd from above downward ; hence those to 
thC lumbar and sacral region are last of all, and may never become cov
erecl. 1fhis is in keeping wit? our clinical findings. ~1 hc p:tlsy may dis
appen,r from the face, then from the uppe_r extremitics, and, finally, or 
perhaps not at all , from the lower extremities. 

Symptoms.-In some cases a history of con vulsions with fobrile 
attacks is obtained; in others nothing alinonnal is observed until the 
child commences to walk and to try to use its anus in a. 1lefinitc manner. 
'fhe limbs wi ll be fo und more or less rigid, and in a few cases the face-, 
head· , and neck-muscles will be affected. The reflexes will be increased, 
though senc;;arion is generally unchanged. The mental condition is almost 
always very poor. Various grades of spa.c;;modic incoOrdination are met 
with; also choreiform movements and athetosis. 

'.L1he dia gnos is is not difficult if we can obtain a definite history; other
wise it may be. The absence of electric changes will serve to differentiate 
it from anterior polio-myelitis. 

Prognosis.-The extent and degree of paralysis and the character 
of the mental change are important aids in forming a prognosis. Taken 
as a whole, the outlook is not particularly bright in any case. 

Treatment.-Apart from the treatment of the early co1wul~ions, 
which must be promptly met by hot mustard baths, enemata1 purgati\•es, 
and the bromids, little can be done. Massage and faradiza.tion may be 
tried. In view of the results of operative measures these are unjustifiable, 
nor could we expect to ga.in much: if anything, owing to the nature of 
these cases. Careful and systematic training is of great importance, for, 
while some remain imbeciles, others, though very slow to learn, ultimately 
reward the patience of the teacher. 

ACUTE DELIRIUM. 
(.lcute Delil'ious J.llania; Typlw-mania; Acute Perieucepltalitis; Beffs Jlania.) 

Definition .- An acute maniacal delirium associated with hallucina
tions, with a. febrile course, of limited duration, and of gnive prognosis. 

P a thology.- According to older writers, l~sions \\'.ere not found in 
the brain, but more accurate methods and mrnroseop1c research have 
shown that minute perica.pillary hemorrhages ar_e a.I most inv~riably pres~nt. 
In addition to these there are usually degenerative changes Ill the g:tngl1on
cells. Often injection of the pia. and minute hemonhages into the gray 
matter ma.y be observed with tl~e n~ked eye. Cm.mer has_ recentI:r re
ported a. case in which the pencap1llar.y spaces. of tlic bram were fi lled 
with monon uclear leukocytes, surroundmg which were recent hemor
rhages; he aJr.w noted the fact tha~ .the ga~glion-cel1s. instead of ex· 
hibiting normally-formed chromophihc bod10s, were filled apparently 
with fine <lust. 
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Etiology.-'l'he disease occurs in either sex with about equal fre
quency. Predisposing conditions are neuropathic heredity, nel'\'ous dis
position, the presence of other nervous diseases, particularly ncura~thcnia 
and epilepsy, alcoholic or sexual excesses, and severe prolonged anxiety. 
It has been supposed (Hertz) that abnormal narrowness of the jugular 
canal, which bas been noted in several cases, bears some etiologic 
relation to it. It frequently occurs apparently as the immediate result 
of menstruation, parturition, injuries to the head, sunstroke, acute infec
tious diseases, particularly pneumonia. and typhoid fever, and it may 
develop in the course of chronic mental diseases. Occasionally, however, 
it appears to arise without any definite cause. 

Symptoms.-The disease usually commences with certain indefinite 
prodromes. 'l1hese consist of restlessness, associated either with melan
cholia, preoccupation, or anxiety. The in telligence becorucs distinctly 
J.ecreased; the patient loses appetite, is constipated, an<l commences to 
emaciate. During sleep unpleasant dreams or ni~htmares almo~t invari
ably occur. Sometimes there is a sense of impending mental disorder. 
This period gradually changes to one of defiance, "bich perhap$. even in 
the prodromal stage, may lead to violence and injury to those in the i1eigh
borhood. rrhe pro<lromal stage rapidly passes to acute delirium, in which 
two steps may be recognized-excitation and collapse. The excited 
stage commences suddenly; there is great confusion; the patient ejacu
lates disconnected sentences or words or e\'en syllabics. There is great 
anxiety, and e\'Cll fear, and the patients exhibit intcrnsc excitement, suf
foring very ofrnn with delusions of per:::ecution by the ir en \•ironmcnt, and 
nearly always having hallucinations, either of sight or sound. Often their 
minds arc occupierl by some subject that had previousl,v caused them great 
anxiet_v-eithcr disgrace, business, or other misfortune. Th e mania 
is often dangerous; indeed, it i~ likely that Lhe disease known as "ru11-
ning a.muck" in the Malay Peninsula is simply one of the forms of rtcute 
delirium. 'L1he patient soon becomes extremely restless, throws him~elf 
from one si<le of the bed to the other. and makes efforts to rise and e$Capc 
from the room. The tongue is dry, the pult:-e rapiil and weak. Petechire 
may appear upon the skin, and there is nearly always more or less fc\•er 1 

not rarel.v rising to 105° (-10 .. 5° C.) or e\'en more. Hapid emaciation :-;uper
venes. There arc all the object iYe symptoms of irritation of the brain
myosis and increased reflexes. and often h,ypcresthesia. although the patients 
pay little attention to any injury they may inflict upon themselves. Some
times there seem to be curious imperative movements; at others, impera
tive idea~ . In a. case that I observed the patient rhymed 1 very imper
fectly it is true. each two suceessi\•e sentences. This stage of excitation 
soon passes into one of stupor and collapse: fever may become even 
higher, arnl the pulRe sti ll more rapid and weaker. 'l1he patient lies in a 
condition of muttering 1lelirium, with carphologi:L All the symptoms are 
those of profound cxha.ustion: the eyes are hollow, the lips and teeth 
covered with sordes, and the emaciation extreme. The ski n becomes 
dryer, and fina1\y cyanotic, the pupils dibte, a.nd there may be marked 
anesthes ia.. Death ordinarily occurs at the end of two or three days 
after the commencement of this condition. Occasionally the course of 
the disease is interrupted by intenals in which the patients exhibit more 
or less lucidity. Certa.in varieties have also been described. ~L1hus in 
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addition to the maniacal form authors speak of the melancholic and 
paralytic forms. In the former of these the patients exhibit. in place 
of excitement, profound depression, with fe:1r of poisonina and posith·e 
refusal of all food; slight ele\'ation of temperature, or, indce<l, a sub
normal tempera.ture, and very rapid emaciation. It is most apt to occur 
in patients previously debilitated. In the paralytic form there is vaso
motor paralysis with cyanosis, depression, and often stupor. From these 
the patient passes into an algid state, in which <lea.th occurs. 

'l'he diagnosis is fre11ueutly diflicult. In many of the infectious 
diseases, particula.rly pnewnonia and l!Jphoid1 hal lucinatory delirium may 
develop. 'l'his of course must be suspected in these diseases, a.nd it is 
perhaps aclvisa.blc, if possible, to examine the blood in a.ll cases of acute 
delirium by \V idal's method. In atute mania fever is rare, emaciation 
is not so ra.pid, an1! the mental s,vmptoms are more purely psychical. In 
,qeneral paralysis, toward the end maniacal a.ttacks may develop, but the 
histor.\· of the previou~ existence of the disease. the presence of the 
Argyll-Robin (l.Oll pupil, an<l the absence of fever lead one to suspect the 
true diagnosis. :Finally, in delirium trenuns the fine tremor of the 
hands and tongue, and. if possible to obtain it, a history of recent 
debauch, should clear up the diagnosis. The course of the disease is 
Yariahle; it m~iy vary from three or four days to as many weeks. Those 
ca:scs are most rapid in which excitation is most profound. 

The prognosis i~ most unfavorable. and is more so for men (accord
ing to Krafft-Ebing) than for women. Those cases that were previously 
debilitated, either as a. result of chronic alcoholism 1 or chronic exhaustire 
diseases, or childbirth, arc the most serious. Those that develop suddenly, 
ancl from the beginning are YC'l'.'' sm-ere. are al~o nearly always fatal; if 
there are no lucid inten·als, or if those that occur are :short an<l imperfect, 
the prognosis is graver; and the same is true of those who suffer from 
obstinate insomnitt. 

~I.111e treatment is of course unsatisfactory. In spite of progressive 
exhaustion, bloodletting is recommended, and calomel shoulcl al~o Uc ad
ministered in the earlier stages of the disease. At the s:ime time the 
temperature shoul<l be combated by cool baths, and an ice-hag should be 
applied to the head. Sleep should be obtained by the use of ch loral, 
bromi<ls, and the more morlern hypnotics, which are _to be preferred to 
morph in. Uyoscin seems to he particularly indicated. In the later stages 
of the disease stimulants shoulil be administered freelv. Exce11ent results 
ba,·e been obtained (~oliYetti) by the hypodermic adll1inistration of Bon
jean's crgotin. Nutrition must be maintained by forced feeding with 
milk, eggs, broths, etc. 

IV. DISEASES OF UNKNOWN PATHOLOGY. 

EPILEPSY: 

Definition.-...\. cond ition characterized by attacks of unconscious
ness with or without convulsions. We a.re scarcely justified in speak ing 
of e~i lepsy as a disease. It seems, in reality, to be a symptom, though in 
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many cases (the so-called idiopathic cases) we know not the underlying 
cause. The type of cases in which the unconscious period is very brief 
(momentary), with no convulsion following or at most but a slight rigidity, 
is termed petit mal. The more pronounced type, witL prolonged uncon
sciousness and severe general convulsions, constitutes grand 111al. 'l'hat 
form first described by IIughlings Jackson in which the convulsion is 
localized, and in which unconsciousness may or may not occur, is called 
Jacksonian, focal, or c01·tiaal epilepsy. 

Pathology.-Omy regards epilepsy as a symptom, and if this theory 
be correct, the inevitable question must be, '· Of what Y" In certain cases 
this can be answered (in the organic cases), since the lesion is demonstra.
ble; but in others (functional or idiopathic) there is no demonstrable 
lesion. Amon'? the ~auses of the former arc brain-tumor.:i, meningitis, 
traumatism inflicted either at birth or subsequently, atrophy and sclerosis, 
vascular disturbances, syphilis, and toxemia, both autogenous and exog
enous. Brown-SCquard pointed out in 1857 that epilepsy may some
times have its cause in the spinal cord. Peripheral lesions too may gi\·e 
rise to it. Little can be said about the idiopathic variety. Chastin has 
endea\'ored to show that in this form a constant lesion existS-\'iz. a dif
fuse sclerosis of the gray matter, a neurogliar oYergrowrh-but his views 
have not been corroborated. After all, we can only enumerate causes; 
we do not know in any case bow these act, and we do not know the 
ultimate pathology. 1'.iany writers apply the name a epilepsy" only 
to the idiopathic form, while others include all apyretic affections cha
racterized by the occurrence of fits, whet_her of centric or periph~ral 
origin . Brown-SCquarcl believes thnt the distinction between tlie vanous 
kinds of convulsions is artificial and only based on the knowledge of the 
cause. 

Etiology.-The causes are (1) predisposing, (2) exciting or deter
mining. .Among the former, which refer particularly to the idiopathic 
form 1 are-

(a) A,ge.-The following tables show the early onset in a large ma
jority of cases analyzed by Gowers, Hesse, and Osler: 

Before IO .... 
From ll to20 . 

•I 21"30. 
"31"-IO .. 

41"50. 
51"()0. 

" 61 "iO 
7J. 

Total, 

Age atom.ct. 
l. 
2. 
3 .. 
4. . ; .. 
6. 
7 . 
8. 

Gowe:.0ii~g~~.~~~cted~lecse . 
. . . . . . . 422.. 3Y3 

. .. 665. . •. 3G-t 
. ...•...•... . 22-1.. . .Ill 

Number. 

. ' .. 74 

.... 62 
51 

..... ."24 
.. 17 
.. JS 
.. 19 
. . 23 

. . 87 ...... 59 
. 3J. . . 51 

J6. J3 
4.. 4 
J. 0 

1450 995 

Age at onset 
9 .. 

10. 
11. 
12 .. 
13 . 
14 ... 
15 . 

Total, 

Number. 
.. Ji 
. .27 

.17 

.JS 

. 15 

.21 
·~ 

437 
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(b) Sex.-In Gowers' cases 5-i.6 per cent. were males, 45A per cent. 
females. Un<ler twenty-he years of age males a.re slightly in the major
ity; above twenty-five, the reverse is true. 

(c) Heredity.-Family neuroses are common, but it is decidedly more 
the exception than the rule to find either parent epileptic . .E'CrC has given 
us the lineage of 59-i epileptics: 70 had epilepsy, 166 were insane, 88 
paralyzed, 21 suffered from general paralysis, 72 from hysteria, 73 from 
senile dementia, 33 from puerperal eclampsia, 61 from chorea. .Among 
the direct antecedents of these 594 epileptics, 1024 cases of nervous dis
order had occurred. 

(cl) Alcolwl.-'l'hc causal relationship between an abuse of alcohol by 
the parents and epilepsy seems rather pronounced. FCrC says tLa.t of 
594 epileptics examined by him, 258 ha<l pa.rents who were hard drinkers. 
Echeverria refers to 572, 257 of which he believed could be traced directly 
to the abuse of alcohol. 

(e) Sypliilis does not predispose. When it gives rise to cha.nges in 
the brain and cord, which in turn cause epilepsy) it is in reality a deter
mining cause. 

(.f) h'ye-strain is no longer regarded seriously as a predisposing influ
ence. 

'l'he exciting or determining causes are traumatisms, various morbid 
conditions of the membranes of the brain or of the brain proper (e.g. 
after hemiplegia), of the spinal cord or membranes, or peripheral irrita
tion (dentition, worms, a cicatrix, an adherent prepuce, etc.). Not a few 
cases are dependent upon toxic substances in the blood, as in uremia and 
le;td-poisoning. Great emotion, nervous shock (fright), ancl masturbation 
are also said to be able to bring it about, though these are rather doubtful 
ca.u!-:CS. 'l1here a.re cases of braclycardia in which epileptiform attack occurs. 

Symptoms.-Petit Mal.-In this condition the majority of cases 
belong to the following type: ~rhe attack begins suddenly; perhaps while 
talking to the patient bis expression suddenly becomes blank, the face 
pales, the pupils djJate, and he is evi<lently not conscious. In a moment 
or two he g:ithcrs his scattered senses, picks up the thread of the conver
sation, and continues to unwind it. Very often he is not cognizant of 
any hipse of time or has but a vague idea. If carefully watched for, fine 
clonic movements may be observed in many cases, it may be of the facial 
muscles or of the hands. Convulsions never occur, the dominant feature 
being the uncon<:::ciousness. On regaining consciousness the patient may 
act strangely arnl appear dazed; it is seldom, however, that he falls in 
attacks of this kind. Occasionally a. peculiar dreamy state take the place 
of an ordinary attack, or the irnfo·idual may be the victim of imperative 
ideas. Falret has described a condition (epilepsie larvt~) known as 
maskc<l epilepsy, in which maniacal outbursts or explosions of passion 
occur. 

Grand Mal or Haut Mal.-ln many cases some subjective symptom 
precedes the actual attack. Jn its most specialized form it is termed an 
aura, and includes any phenomc~on, _motor and scn~o~y, that us!1ers i.n an 
attack. While the aura differs 111 different cases, it is almost mvar1abl.v 
constant in the same case, so that one will have a subjective sensation of 

!~;;sd, t~~t~c~1~L~~!n~i1f~t~1~;:~=~~ f~~h~t<~~~,c~~~(~\~;f~h ~:~r~r a:~~a;1~~~ 
72 
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precede each attack (hcadnche, drowsiness, change of c.lii;position 1 palpita
tion, pencrtcd appetite, sexual or other. etc.). Many attach begin pre
cipitately with a.bi:;olutcly 110 pre,'ious warning. In ~uch ca!'.C." the p:nicnt 
may 01· may not utter a piercing sound (epileptic cry), foiling at the :-ame 
time, no matter where or in what position he may IJc. J Ienco the danf!Cl' 
to which epileptics arc ahniys subj ected. A peculiar onset occurs 111 the 
so-callC'd '' procursivc epilepsy," in which the patient suddenly starts off 
and mns some distance before the paroxysm begins. 

P aro.rysmal P eriod.- In many cases, whether preceded by an aura or 
not, this stage is ushered in by a spasm that is tonic in chara cter. 'l 'he 
pa.tient fall s, perhaps because of the loss of consciousness, though in tbm.;e 
cases in which he <lrops precipitately be is probnhly thrown by the vio
lence of the spasm. 1l 1hc head is usually cxtcnd cd1 the mu~clcs of the 
larynx and trunk contracted 1 and hence the epilept ic cry and the dyi;:;
pnea, while the lower limhs are generally extended,. the upper ~cm ifl C'xcd , 
and the fingers tightly clenched. 'This period of rig idi ty lasts but a few 
seconds before clonic convuls.ious appear. 

In te rcurrent contractions yary in different cases from very mild move
ments to those so se\'Cre as to toss the indiv idual about. Th e face, pale 
at fir~t 1 becomes congcstc<I, and the j aw works in churning the s.aliva i~1to 
a froth; this is blood-tinged when the tongue is bitten. The respiration 
is jerky, g:tsping, and there may be a loss of control of the bladder and 
bowels. In idiopathic cases this stage lasts from one to fi ve or six min
utes. 'l'be spasms gradually diminish, and without regaining conscious· 
ness the patient passes into a deep sleep, immediately preceded in some 
cases, however, by coma in which the breath ing is stert orous. During 
the sleep, which lasts about an hour, the patient is complotely relax ed. 
On waking he usua lly appears confused and complains of feeling tired. 
His limbs may ac}J(' for several days. 

Occasiona.lly attacks follow one another in quick succession, with no 
period of COiaacivu::mcss intervening (status epileptieus)-a very dangerous 
condition. 

Post-epileptic phenomena are variable. The patient may become 
maniacal, hom icidal, or may simply be men tally defi cient for n. few days, 
with perhaps some slight speech-disturbance. In the course of time cnry 
epileptic's brain-power deteriorates. Paralysis sometimes occurs, is usually 
transient, and may be unilateral or bilateral. 

Nocturnal Epilepsy.-Jn this condition the attacks occur at night, and 
may be entirely unknown either to the patient or his friends. Ile com
plains from time to time of feeling tired on rising in the morning, his 
limbs and head ache, ancl he is generally duller than usual: h'e may even 
be confused. Such a history is suggestiYe, and the suspicion is strength
ened if in addition he bas urinatC'd involuntarily or if blood·spots are 
found on his pillow. 

Jacksonian epilepsy is characterized by spasm that is generally local 
in character; in fact, it is always so in the beginning, though occasionally 
it may spread ancl become general. Consciousness is preserved in the 
milder forms. 'l1ingling or other subj ective sensations may precede an 
attack. 'They a.re usually due to some irritation of t11e motor cortex 
(tumors, meningitis, softening, trauma, etc.). SubcorticaJ lesions and 
certain toxcmic conditions can also give rise to it. 
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Dia gnos is.-When "definite history is obtainable the difficulty of 
the diagnosis is less, particularly if an aura occurs. ~rhc attack can be 
frequently <liagno!'ed from other epileptoid conditions at the time by the 
explo~i,•e on1:.~t, the brief tonic and somewhat longer clonic spasm; pro
found unc~n~c1ousness followed by ~ deep slc~p, and when these are pres
ent by an nwoluntary p~ssage of urme, froth mg a.t the mouth, and biting 
of the tongue. In urenua the st.a.~e of ~he u~·ine (catheterize .if necessary), 
an!l often the odor, serve to d1fte~·cnt1:1te 1t. It may be 1mpo~siblc to 
1lctect fra.ud, so perfectly is the disease simulu.tecl by those anxious to 
excite pity, judicial or otherwise, or by those whose accomplices rifle the 
pockets of sympathetic bystanders. Hyster ia. rna.y also rc~emblc it very 
closely. Gowers has tabulated the chief differences as follows: 

El'll.El'Sl". 

• lppar1nt caiise ... Xone. 
Jl'ur11i11g • . .. Any, but e~pecially unilateral 

orepigastricaura. 
01uet . . . .\lways sudden. 
&-ream. • . . . At onset. 
Co111:11lsio11 . Hip;idity followed by :: jerk· 

iug:"' rarely rigidity alone. 

JJitillo . . . . .. Tongue. 

Jfirltlr-ilion . . Frequent. 
De/Pratio1t . Occa~ional. 
T<ilki11y . •.•... Ne,·er. 
Duration . . . . . . A few minutes. 

R~struint necessary To prcnnt aecident. 
%rmi1wtion .. ... Spontaneous. 

Tl nnEROID . 

Emotion. 

Pa1~l't:~~~!~J\:~l:~~~'. choking, 

Often ~radual. 
lJurin;!coursc. 

H ifi:~~~~~~i n ~o~ bo:1
1

t~f u fi~~ ~~ g~; 
head. arching of back. 

Lips. hand~, or other people 
K ~\~C~~1ings. Yery rare. 

Ne,·cr. 
Frc<iuent 
:More th:m ten minutes, often 

mul'h lon~cr. 
'l'ocontrolviolcnce. 

Sp(,:~.~~~~~o~i.~--). or induced 

Prognosis.- Inherited epi lepsy very rarely is cured. Brown-SCquard 
sa.ys most emphatically that idiopathic cases are occasionally cured: I 
would rather suggest that perhaps they get well. Cases that arc evidently 
~ymptomatic arc curable if the cause can be rcmo,·e<l . Dea.th is seldom 
due directly to an attack. Fatal accidents may, however, be caused by 
an attack. 

Treatment.-W .. hen an aura occurs, advantage may indirectly be 
t:1ken of it to aid in aborting the attack- ,·iz. by employing the galvanic 
method, or by constricting the limb in which the aura. occur~, or by 
forcibly moving the head, putting snuff up the nose, ire to the 8pine, 
etc., accordin" to the special indication. Every effort should be made to 
lessen the liability of danger to the patient-first from falling, and 
secondly, from the violence of the spasms. One may at times be justified 
in using ether or chlorofori:n by inbalati~n to control .the severity of the 
convulsions. A ftcr loosen mg the cloth mg and putting a. cork or some
thing between the teeth to prevent biting the t?ngue, nothing more can 
be clone at the t ime. Between the attacks special care should be taken 
to put the system in good condition, ~nd a.11 so~rces of won:y and irrita.· 
tion should be removed as far as possible. Particular atte.nt1on should be 
given to the stomach and bowels. 'l.'be food should be light and easily 
digestible. 
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As to medicinal measures, the bromids are of the greatest value. The 
sodium and potassium salts are most commonly employed, the former, 
as a rule, being better borne by the stomach. They may be gi\·cn 
in milk or in one of the medicated waters. Strontium bromid has been 
used rather extensively of late, and has yielded excellent results. While 
idiosyncrasies are met with, it may generally be given in from 15- to 30-
gr. doses (0.972-1 .DH) three or four times a day, and p1·cfembly after 
meals. Each case must be treated according to its special indicationR. 
Symptoms of bromism (acne, sore throat, drowsiness, and gastric disturb
ance) should be ca refully guarded against. Should they develop, the 
dose of bromid must be reduced, and Fowler's solution aclmmistcrcd for 
a few days. II. C. Wood recommends that the latter should be given 
continuou:·dy with the bromicls, thereby preventing, or a.t all events lessen
ing, the liability to bromism. Other remedies sometimes employed are 
nitroglycerin (hypodcrruica11y), cannabis indica1 silver nitrate, zinc, borax, 
chloral, antipyrin, trional, and tetronal. Surgical measures occasionally 
yield good results, this being particularly true in focal epilepsy. In idio
pathic epilepsy removal of the motor cortex has been tried in those cases 
in which :m aura suggested a local origin-e. 9. in a center for a particular 
group of muscles. The results have natura1ly been less encouraging than 
in Jacksonian epilepsy, though sufficiently so to justify its adoption. W. 
Alexander of Liverpool has ligated the vertebral artery in 36 cases, his 
object being to produce anemia. of the brain; 19 cases were either cured 
or permanently benefited. Ile has also removed the superior cervical 
sympathetic ganglia of both sides in another group of cases, with 20 per 
cent. of either cures or improvement. Neither of these measures has 
ever been widely adopted,. however. 

MIGRAINE. 

(Hemic1·ania; Sick Headache.) 

Definition.-A neurosis chara.cterized by severe attacks of headache, 
often paroxysmal a.nd more or less periodic, with disturbances of vision 
and with or without nausea. and vomiting. 

Pathology.-This is i:irofounclly obscure, since no lesion has ever 
been discoYerecl. By some it is thought to b<' a vaso-motor dii;:turbance. 
Artcrio-sclerosis has been present in many cases, but this is al~o frequently 
met with where no sip;n of migraine has ever occurred. V cry rarely the 
disease has been observed in some subjects to replace an attack of epilepsy 
or even to alternate with true epileptic attacks. 

Etiology.-'I'he condition is frequently hereditary, and in the large 
majority of the cases tha.t I have seen 1t has been transmitted lJ.'' or 

~~~ ~j~~~l t~1eth:ot~~~~~i tio~ ~ri~1:ru~~~=r a :~:u~~~~~! ~~~eq l~~~~~o~ff~~t:~n~il~~~~ 
males, and migraine seems to be aY.:sociated with diseases peculiar to 
women, especially menstrual disorders. Among the exciting causes may 
be mentioned gastric disturbances1 dental irrihttion, n:iso-pharyngeal dis
eases (adenoids, etc.), eye-strain, grief, emotion-in short, anything that 
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tenJ.s to lower the physical or mental tone occurring in those hereditarily 
preclii:;poscd. Recently attention has been called to auto-intoxication 
(lcukomainic poisoning) as a cause of certain cases. 

Symptoms.-As a rule, the patient can prognosticate an attack. 
In the cases of slow onset he may feel indisposed for some hours before, 
being languid, with general discomfort and perhaps nausea. In other 
eases rnrious subjective sensations occur, lasting from a few minutes to 
several hours. Of these, disturbances of vision arc most common, such 
as flashes of light, spectra, visions of animals or weird forms, or scotoma, 
etc. Auditory sensations are rare, as arc those of the other special senses. 
After these phenomena. have existed for some time hca<lachc supervenes, 
when, as a. rule, they cease. 'l1be pa.in, at least in the beginning, is usually 
unilateral, as the name suggests, though later it may and often does in
volve the entire cranium, spreading from a. single point of origin- over 
one eye, for instance. The affected region may be tender to the touch or 
it ma.y be the scat of numbness or tingling. Nausea and vomiting com
monly occur, with or without vertigo. A brief period of unconsciousness 
occurs in some cases, aml spasmodic mo\·crnents may also be observed 
occasionally. 'l'his fact is of particular interest, since it serves to support 
the view that migraine is in some waJ related to epilepsy, and, as has 
been stated, attacks of migraine an<l epilepsy may alternate. Vnlike 
epilepsy, migraine does not tend to impair the mental faculties, no matter 
how long the pa.tient has been afllicted. Durinp; nn attack, howe"er, be 
may have melancholia or be incapacitated mentally and physically for two 
or three days. 

Course.-The fliscase generally begins in early Jifc, an<l in nearly 
half of the cases before the fifteenth year, recurring with a. certain clegree 
of periodicity until old age, when it often pa::-:::es fl.way. It mny cease in 
women a.t the menopause, and in men between the fortieth and fiftieth 
years. 

'l'he prognosis is good as far as life is concerned. This disease is 
incurable, thou~h the con<lition of the pa.tien~ may be alle\·ia.ted .. 

Treatment.-The management of the disease may be considered 
under two heads: (1) treatment of the attack, and (2) the treatment be
tween the attacks, which necessarily includes prevention. The pati~nt 
i:.hould be put to bed in a slightly darkened room. and all sources of noise 
and confusion should be removed as far as possible. 1The attack may be 
so severe as to justify the use of morphin hypodermicall:y. The coal-tar 
derivatives ha\'e met with most favor, however, as remedial mea.o;;ures, and 
preferably antipyrin and phenacetin, thoug~1 their o~casiona.l depressing 
effect should be borne in mind. The followmg bas given excellent results 
in my han<b: 

IJ.. Calfcin. citrat., 3ss (2.0); 
Phenacetin, 
Sodii bicarb., aa . . ;j (-1.0); 
Pulv. aromat.. gr. xij (0.777). 

~I. ct ft. chnrtre No. xij. 
Sig. One every three hours. 

Acetanilid ma.y often be substituted for phenacetin with :tpparent ad
vantage. In twenty-four hours this may be discontinued, and potassium 
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brornid should be given in liq. ammon. acetatis in doses of gr. x to xv 
(0.648-0.972). Local applications of menthol, or Hy-blisters mav be 
employed, or even superficial points may be made with the a.ctua.I <'au'icry. 
Electricity is of little avail. rrhe electric pert:uteur or hamruer, however, 
has given good results: It consists of a hammer driven at great speed 
by electricity, thus enabling short sharp blows to be directed to the 
part. 

Between the attacks the general health should be carefully looked 
after . The uric-acid diathesis is common in subjects of migraine. ] laig 
staunchly advocates the use of salicylates in such cases in addition to the 
dietetic measures. Anemia should be treated by iron in some form, dial
yzed or Blaud's pill, or, with those who prefer the organic preparations, 
ferra.tin or peptomangan m:iy find favor. 1'hc bowels should be kept 
soluble by means of some saline (Hunyadi, etc.). or by the flui<l extract 
of cascara sagra.da. 'l'hc extract of cannabis indica is employed by s~me 
over a long period of time, just as the bromids arc in epilepsy. It is 
given in doses of gr. l to ! (0.0162-0.032-1) two or three times a day, 
after meals. While exercise and fresh air are admfrable adjuvants to any 
form of treatment, it must not be forgotten that fatigue invites an attack . 
Proper rest, care and regularity in dieting, and the avoidance of excite
ment are the chief points to be observed. 

ACUTE CHOREA. 
(S!!dtuham's Chorea; St. ntus's or St. .Anllwuy·s Dance.) 

D efinit ion.-The type of chorea described by Sydenham is a more 
or less acute disease, in certain respects resembling an acute infectious 
process, and by some regarded as such. It has a special predilection for 
cl1i ldren, and is characterized by involuntary muscular contractions, by 
usually slight and rarely-marked mental change, by a great liability to 
endocarditis and a tendency to recurrence, particularly during the spring 
and fall. 

P ath ology.-No definite lesion can be ascribed to the disease, 
though, as is usual in such cases, a great variety of lesions have been 
de:'icribed. Chief among these is the embolic theory, advanced by 
Kirkes a.ncl subscribed to by Bastian and IIughlings Jackson. Since 
emboli are not found in every case, howe\·er, they cannot be the sole 
cause. The infectious theory has also been mentioned above, and cercain 
cases unquestionably seem to be due to micro-orga,11ismal activity. For 
instance. the same organism has been found in the brain, heart, and the 
blood, or in the vegetations on the val Yes. Many cases develop suddenly, 
following fright or some other nervous shock, though these can scarcely 
be included in either of' the two classes just mentioned. Acute chorea. 
ma.y also be due to functio nal instability of the nerve-centers, or it may 
possibl.v result from the irrita,tion of antitox ins. 

Etiology.-(1) A_qe.-By far the greatest number of cases occur 
before the twentieth year; in fact, the condition is rare after that age, 
most cases occurring between the tenth and fifteenth yea.rs. 
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8ex.-Ferua.les are most frequently attacked, and probably in two
thirds of all cases. 

Raee.-Acute chorea is rarely met with except among the white races. 
Infectious diseases do not seem to ha.,·e any precfosposing influence. 

'J.'Le relationship. howc\'Cl', between chorea and rheumatism is diflici.tlt 
to ascertain. 'l1he milder form of this latter trouble can be rca.clily over
looked in young children, but if we include, a~ 8tur"CS docs, all cases 
with a. history of '·growing pa.ins," the relation is ~f course crrca.ter. 
Engli~h statistics show a. higher percentage with a, rheumatic histo~y than 
those of any othel' country, probably bcca.use rheumatism iR more com
mon in thtLt country than elsewhere. In the Gnited States unmistakable 
rheumatic :~ttacks ?Ccur in but a small proportion of cliorcic p<t~icnts 
either before or durmg the actual attack of chorea. Tbc h~tter <l1sease 
way be, as I haNe rcpea.tcdly observed, followed by rheumatism later in 
lik 

E1trlo1'al'diti.'1.-.\_s has already been sttttcd, s.orne observers regard 
chorea as the re~mlt of a cerebral embolus tlue to fragments of fibrin 
being wa!':hed from the vahcs and carried into the circulation to the cere
bral vessels. Ernlocarditis occurs in the vast majority of cases of chorea, 
but a.s an effect, not a. cause. 

Pre,gnanry.- Chorea occurring during pregnancy i:-; apt to be severe. 
It is most prone to develop during the earlier months, and especially in 
primiparm. It often assumes the maniacal type. 

Heredit,q.-In about 10 per cent. of the cases a history of chorea can 
he obtained in other members of the family. Children of neurotic stock 
are more susceptible than those of a normal type, and in such indivillu:tls 
worry, fright, or mental shock from any cau:sc, also the strain of puberty 
or of cduc::ition, a,re very liable to induce an attat.:k. I have several 
times seen chorea. follow attacks of religious fervor in young girls. 

The influence of 1·e_flex frritation is probably much ovcrratccl, whether 
intestinal, genital, or from ocular defects. 

Symptoms.-The common or ordinary form is frcc1ucntly met with, 
particuhtrly at seasonal changes (H. C. Wood), and espccia.lly during the 
"Prinrr and fal1. Primary attacks may occur ;tt any time, but rccur:ent 
nutbr~aks are most prone to <lC\·elop in the spring. There is a slight 
affection manifested by re:stle~sncs!'l, disturbed rest at night, and by irreg
ular and spasmodic mu;-;cular movements, that arc most mal'kcd in, or en
tirely confined to, the upper cxtremitie~. the head. or the facial mus~les i or 
the condition ma.y be unila.tera.l. ~lore or less muscular wcakne!':S is pres
ent and the patient tires very r.eadily. The child's di~position is chan~ed, 
outbursts of temper bein,g quite common ~n t~e shgl~tcst pro\•ocat1on. 
Fe\·er is absent in this form unless comphcat1011s exist, though when 
se\•crc joint-troubles or endoc~rJ.i~is is present !h~ temperature will ris?· 
Anemia is often present, and with it headaches, 1rr1ta.ble .hca.rt1 a1.1d hcm1c 
murmurs, very rarely giving rise to symptoms. Indeed, 111 some mstances 
not even a. murmur can be heard, though postmorte11i records of cases 
with a. history of chorea show that in n~ost of them the valves ~r? affected. 
The mitral valve is most commonly mvolved, the enclocard1t1s usually 
being of the verrucose type._ 'l1herc are rarely a.n.y semmry symptoms. 
severe pain, at all evcnts1 bc~ng .extremely r~re. ~1ttle depe~d~ncc can 
be placed on complaints of tmghng or burning pam, unless 1t 1s volun-
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tarily spoken of, for the mental make-up of choreic patients is such that 
they are apt to dwell upon slight ailments suggested to them through lead
ing questions. The reflexes do not differ from those of normal children. 

'l,here is a. more severe type of chorea in whicL the movements are so 
pronounced as to incapacitate the patient. The psychit !:'ymptoms arc 
generally more marked also, and speech ma.y be interfered with to such 
an extent as to render articulation unintelligible. Such a condition may 
occur primarily, but it is probably met with more often after one or more 
mild attacks. rl'hc gravest form of chorea. is cliorea insaniens, in which 
the movements are violent and constant. Speech is much affected, in
somnia. is marked, and fever and maniacal delirium develop, followed in 
some cases by a typhoid condition and death . 

The course is from six to twelve weeks, though the most trifling 
ca.ses may recover in a month or less. Others persist six months or even 
more. ln about two-fifths of all cases there is more than one attack, 
while Gowers has reported one case in which there were nine recurrences. 
Dr. W. Egbert Robertson observed the case of a g irl nine years of age in 
whom the first attack occurred at the age of six. She had four attacks 
in three years, each one being more pronouuccd than the former. In one 
of my own cases two attacks occurred annually-spring and autumn-for 
two years. A fatal issue is ,·cry rare in children, and absolute recorcry 
is the rule. 'fhc maniacal form, which usually dc\•clops in adults, espe
cially in pregnant women, as previously stated, is more often fatal, though 
recovery is also the rule in such cases. 

Diagnosis.-As a rule, this is quite simple. 'l'he age of the patient, 
the mode of onset, and the character of the movements suffice to prevent 
mistakes, though the condition may be simulated more or less closely by 
hereditary ataxia. Here, however, the existence of other cases in the 
family. the nystagmus, the peculiar scanning speech, the swaying, almost 
reeling ga.it, and the tendency to coutrnctures will usually be sufficient to 
differentiate. Yet all these symptoms may be slight, and the case may 
b<' under observation some time before its real nature is ascertained . '!'he 
same is true of cerebral sclerosis. It is only by a careful study of such 
cases in their entirety that a differential diagnosis can be ma.de. The 
movements may be practically the same in both conditions. 

It may be well to call attention to the possibility of meeting with a 
case that has been treated by arsenic to the point of saturation, when the 
true nature of the trouble will be masked by the arsenic-poisoning and 
signs of peripheral neuritis. Such a case was presented by Stengel at 
the Philadelphia Pediatric Society not long ago. 

Treatment.-This is largely hygienic-a fact that must be strongly 
dwelt upon in discussing with the parent the management of' the patient. 
The avoidance of all forms of nerve-strain is of the utmost importance, and 
the amount of Rchool-work and home-study should be carefully inquired 
into, and all excess absolutely prohibited. In the milder forms rest in 
bed is not imperative, but active exercise must be forbidden, since it 
invites ca.nliac troubles, the tendency to heart-involvement already being 
great in chorea. In the more severe forms rest in bed is a sine quti non. 
In any case an abundance of rest is called for, and when insomnia is 
pre<ent it should be promptly handl ed. The bromids should first be 
tried internally, and a warm bath administered just before bedtime. In 
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other cases raorphin or chloral may be required, though it must not be 
forgotten that the latter is a cardiac depressant; chloramicl or sulfonal 
should therefore be given the preference. 'l,rional has also given good 
results in my hands. The howels must be regulate<l, and the diet should 
be light and wholesome, with an abundance of fruit and fresh vc«ctablcs. 
When anemia is present, it is to be met by the use of some 01~c of the 
preparations of iron . Should reflex irritation be found to exist, it should 
be corrected at once. Of the therapeutics of the disease not much can be 
said. We have no specific, but the two most useful drucrs ·arc arsenic 
and cim icifuga, the former as Fowler's solution, and the la.t~r as the fluid 
extract. Fowler's solution should be given in 3. to 5-dl'Op doses three 
times a da.y for a few days, and then increased 1 drop JJer diem until 
the point of tolerance is reached or the physiologic action is manifost. 
The remedy is now to be continued, but in reduced dosage. 'J1he late 
lliram Corson first wa.rmly recommended cimicifuga in the treatment of 
chorea, and I have found the combined use of this drug and arsenic to be 
more prompt and efficient than the latter alone, particularly in protracted 
cases. Other drugs have been employed, but with meager results ; among 
these are the zinc and silver salts and belladonna. Antipyrin has also 
been used a great deal of late, but with no more promise than is given by 
the drugs just enumerated. 

CHRONIC CHOREA 
(/Inntingdon's Chorea.) 

Definition.-An hereditary disease developing, as a. rule, about the 
thirtieth year, an<l characterized by choreiform movements a.nd psychologic 
disturbances. 'These symptoms mark the disease as originally described by 
Huntingdon. Cases occur, however, in which no family tendency exists, 
developing either about the thirtieth or fortieth year) or in some cases 
even later, the latter being termed I' senile chorea.." 

The pathology of the disease is not known, though meningitis and 
meninO"O·encephalitis have been found in some cases. 

'fh~ symptoms of the hereditary form are as follows: The chorei
form movements usually develop first in the upper extremities, as in 
Sydenha.m's chorea, only there is a. greater 1.oss of coordination. When 
the lower extremities become involved the gait assumes much the type of 
Friedreich's disease; it is swaying in character, and even reeling in som.e 
cases. Durinu this time the mental status has been gradually deprec1-
a.ting, until at°Iength a state of dementia is reached, and speech is of ne-
cessity more or less interfered with. . 

Diagnosis.-Thc age, the progressive character, and ~suall,y the 
history of the cases in a. fami ly enable ?ne to make the d1agnos1s. 

The treatment is entirely symplomat1c. 
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RHYTHMIC CHOREA. 
(lfystel'ic Glwl'ea.) 

IN this condition rhythmic cboreic movements occur, and n.ffect any of 
the special groups of muscles or the single muscles. I t may be confined 
to the abdominal muscles (salaam. co1w1dsions), or, as in a. case under my 
care at present, it may in voh·e only the sterno-cleido·mastoid muscle. 

The diagnosis is readily assured by the rhythmic character of the 
movements 'occurring in an hysteric temperament. 

CHOREIFORM DISORDERS. 

PARAMYOCLONUS MULTIPLEX. 

Definition.-'rhis is a disease of unknown pathology, first described 
by Friedrcich, and, as its name implies, characterized by clonic contrac
tions in various groups of muscles. 

Its etiology is obscure. Heredity unquestionably plays an import
ant part, nearly all the patients having among their ancestry cases of 
one or more forms of nervous tfo~ease. I t usually develops in early adult 
life, and is probably more common in males. In one case that I obr-;erved 
it was associated with idiocy. 

The symptoms of the disease consist of clonic contract ions, occur· 
ring chiefly in the muscles of the extremities and the trunk an1l only 
occasionally involving the muscles of the face. These contractions are 
very sudden; so much ~o tha.t they have been described as lightn ing-like. 
Voluntary movement diminishes them somewhat, emotional disturbance 
increases them considerably, wh ile during sleep they disappear. The 
power of the muscles, thei r size and nutrition, remain unimpaired. The 
electric reactions arc normal, but electric stimuli and any cu taneous irri
tation arc apt to precipitate an attack. The tendon-reflexes are increased. 
Sometimes the patient gives vent, from time to time, to a peculiar grunt, 
which is probably due to in volvement of the larynx and diaphragm. In 
some of the cases scnsiti\·e points have been found over the spinal column, 
and not a few have presented other stigma.ta of hysteria. 

The diagnosis is rather difficult, as it is necessary to distinguish the 
disease from chorea eleetliea, an<l the malad£e des lies of De la Tourette; 
between it and the former there is really no essential difference. <Jltorea 
eleetriea occurs in rhildrcn, and the spasms are perhaps less affected by 
volun ta.ry movement and more apt to be rhythmic. In the maladie des 
ti1·s the mo\•emcnts arc more coi::irdinatcd, and usually arc a repetition of 
some reflex or volu ntary action. Moreover, the patient is apt to emit 
more or less intelligible 1-lOunds. If there is any real difference from 
<:Ionic convuh1ions occurring in hysteria, it is only in the presence of hyo
ter ic st ig1mtta in the latter and the increase in the muscular contractions 
under observation . ~Ph c disease usuallv commences insidiously. 

In the non-hysteric form the proinosis is serious, very few of the 
rases ever showing permanent improvement. 
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The treatment consists of rest, hypodermic injections of morphin, 
and the application of electricity. The latter seems most effectire when 
applied to the spi?al column, a. constant ga_l~auic stre<tm being employed 
and the anode bemg placed over the sensitive vcrtcbrre. It i~ not un
likely, however, that these cases are of an hysteric nature. 

CHOREA ELECTRICA. 

Chorea .electrica is the name applied to at least two, and probably 

!l~r~~1~~'~-'~~~es ,~f1cs~~~~~~~1coc~~~~1s~os;r~~~:~tl~11~~1n~ll~ff~~'.~t~y,b~st':~ca~ 
the ages of SC\'Cn and fourteen years. 

Its. eauses seem to be heredity, anemia, and fright. In some cases 
dilat::lllon of the stomach has been observed1 and it is believed that it 
bears somewhat the same etiologic relation to this disease that it <locs to 
tctany. 

Symptoms.-It usually commences rather suddenly, and is character
ized by lightning-like contractions in the muscles of one extremity, 
although occa~ionally it may affect the whole body . 'l111e mo\·emen°ts 
are somewhat rhythmic, painless, and do not affect the nutrition of the 
mu,de<. At times they are so slight that the.v can only be detected by 
watching the skin over the muscles; at others tLey give rise to somewhat 
rhythmic mo\·cmcnts. They are, as a. rule, slightl,v increased if the 
patient attempts to inhibit them, but they disappear entirely during sleep. 
Occasionally the respiratory muscles are invohcd, causi ng peculiar sounds. 
Ordinari ly, the mind of the patient is unaffected; in some cases, however, 
there is slight melancholia. or anxiety during the attack . 

The diagnosis consists in differentiating the condition from pa.ramyo
clonus multiplex and the maladie des tics . 

The prognosis is extremely favorab le. 
The treatment consists in the administration of arsenic and the cor

rect ion of the anemia and gastro-intestinal disorders if they exist. 
A second form. very similar to, if not identical with, this, has been de

scribed by llenoch. It occurs at the same age and is cbnracterizeU by 
the same symptoms, with the difference that the contractions are usually 
localized in the muscles of the back and shoulder. '..I.1hese contractions 
are alma.st identical with those produced by a. moderate induced current. 
l'sual1y one side of the body is more affected than the other, and the con
tractions arc severe enough to interfere with finer lllOYcmcnts, such as 
writing. 

The etiolomJ appears to be that of chorea, and cases have occurred 
after acute articular rheumatism and fright. 

'l1he prognosis is somcwha.t more severe than in the form described by 
Bergeron. . . 

1'reatment.-Arf-lenic is without effect. but occas1onally tho brom1cls 
are useful. ITenoch himself, however, prefers a. prolonged treatment with 
1he galvanic current, which he has s~en produce cm:e. . 

A third disease, closely all ied .by its s.yi)lptoms with the t.wo preced 1 ?~1 
but probably of very different et10logy, 1s the chorea eleclnca o.[ Du.bun, 
a disease endemic in Northern Italy. It occurs at all agcR. aflccts both 
sexes, and appears to be of an infectious nature. Occasionally congestion 
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of the meninges has been found ; in other cases there arc inflammatory 
lesions in other parts of the body, and particularly in the lungs. 

'5!Jm7Jtoms.-The disease commences with severe pains in the bead, 
the neck , awl the lumbar region. After a brief intcrrnl contractions 
occur in the muscles, usua11y appearing first in the upper extremities, but 
rapidly becoming general. 'l1hey are almost continuous, a.nd arc separated 
by a.pproxima.tcly equal intervals, so that they are distinctly rhythmic in 
character. From time to time there are attacks of general convulsions, 
that may occur as often as four times per da.y, and arc usually followed 
by paresis of lhe limbs. '!.'here is slight hyperesthcsia of the skin, and 
usually more or less fever. 

~rhc p1·091iosis is extremely unfi_ivorable, death occuning in 90 per 
cent. of the cases. rrhe duration of the disease varies from two or three 
days to four or five months, death usually occurring from · heart-failure 
while the patient is comatose. 

No satisfactory treatment has been suggested. 

FIBRILLARY CHOREA (illon:a11) . 

This is an affection characterized by 6bril1ary contractions, appearing 
first in t he muscles of the buttocks and in the posterior portion of the 
thigh; it may subsequently extend to the muscles of the body, and CYen 
to those of the upper extremit ies, but never affects the muscles of the 
neck and the face. It occurs between the ages of sixteen and twcnty
two yc:trs, and affects chiefly males. Occasionally it follows excessire 
fatigue. According to ~lonan, the lesion is situated in the anterior cor
nua, commencing usually in that governing the sciatic nerve, and extend
ing upwa.rd for varia.blc distances. 

The symptoms consist of irregular contractions of bands of fibers in 
the muscle, giv ing rise to slight irregular tremors and disappearing upon 
volunta.ry movement. Occasionally there is a slightly increased secret ion 
of sweat in the affected members, and the skin may become somewhat 
pinker than normal. 

The dia.qnosis is easy, though the disease may occasioll:llly be confused 
with the lightest forms of paramyoclonus multiplex. 

'l1he prognosis is favorable. though relapses sometimes occur. 
~L1he treatment consists in the administration of tonics. 

Chorea affecting one side of the body may precede OP follow an attack 
of hemiplegia. In the fonner case the choreic movements usually com
mence two or three <l•ys before the apoplectic attack ; they affect the side 
that is subsequently to be paralyzed, may be more or less severe, and are 
usually most pronounced in the arm . As soon as paralysis has occurred 
they disappear. Post-ltemiplegic chorea, on the other hand, comes on 
some clays or weeks after the attack, and is usually permanent. . 

Athetosis, a condition first described and n:tme<l by Hammond, is 
closely allied to post-bemiplegic chorea. It may be either partial , affect
ing one side of the body and following a distinct focal lesion of. tb_e 
brain in some part of the motor tract, or else general, m which case 1t 1s 
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called idiopathic, auU is often found in cases in which a subsequent post
mortem examination fails to reveal any lesion. 

Patlwlogy.-The local lesions causing athetosis are particularly those 
of the optic thalamus. It is also the commonest sequel of cerebral in
fantile palsy. These cases usually follow a. circumscribed encephalitis, 
but may also be due to thrombosis, and more particularly to embolism. 
In any event, the subsequent condition of the brain is usually that of 
porencepha1ia, ttnd it may also follow congenital porcncephalic conditions. 

The etiology of the idiopathic or general form is not so well known. 
It s~metimes deve!ops in chi ldren born after prolonged and difficult labor, 
part1cularly when mstruments h:we been used. I t mtiy be associated with 
microcephalia, idiocy, or paxalytic lesions of the nerves; and Joseph ~ai\cr 
has related to me a case in which the disease occurred in a <lca.f-mute. 

The symptoms of the disease consist of peculiar worm-like movements, 
most marked in the fingers and toes, and then in the muscles of the 
arm and leg, but often also involving the face. 'l'he movements of 
the fingers a~·c very characteristic, and seem to be produced by the 
combined action of the interosseous muscles and the extensors of the 
fingers; as a result, the latter arc bent at the metacarpo-phalangeal joints, 
whilst all the phalangeal joints are exteuded, in old cases, as a result of 
constant pulling, usually somewhat over-extended. At the same time the 
fingers are in constant irregular rhythmic movement up and <lown, and 
often show moYements of ilexion. The arm is swung to and fro, bent 
and straightened at the elbow, pronated and rotated. The movements of 
the toes are analogous to those of the fingers. In the muscles of the face 
contractions and relaxations occur, giving rise to peculiar grimaces and 
somewhat interfering with speech. In those cases in which a.thetosis de
velops after a lesion of the optic thalamus, there is often associa.ted hemi
anesthesia.; in those following cerebral infantile palsy, sensibility is intact. 
The muscles show no trophic disturbances, and, indeed, may be slightly 
hypertrophied as a result of constant exercise. The idiopathic form is 
usually bilateral ; the g::i.it is curious and characteristic, the patients appear
ing to be constantly on the point of falling, although they almost never 
do fall, and maintain their equilibrium almost by a mirac~c; whilst the 
arms swing violently and the face exhibits a series of w1ma~es . 

The diagnosis of the disease must be made from hem1pleg1c chorea, 
into which, according to Leube, it may sometimes pass, but the cbar~ctcr 
of the movements in the two conditions is very distinct. It is sometimes 
more difficult to distinguisL athetoicl moYemen_ts limited to th~ face ~rom the 
facial tic or facial chorea. In such cases a history of some mfantile cere
bral injury will ·point to athetosis, and the character of the movements 
should nlso be considered. 

The prognosis is hopeless as regards cure. 
Treotment.-lmprovement _may .someti~es be obtai~ed in the idio

pathic cases by the adminis~rat10? ot ar:::.enic or the brom1ds. Hammond 
has employed nerve-strctchmg with asserted good results. 

HABIT-SPASM (Gowers). 

This is not rega.r<.led as a tme f~mn of chore.a., though the affection is 
nevertheless characterized by localJzed contract1le movements. We owe 
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to Dr. S. Weir Mitchell the first accurate description of ' 1 habit~spasm." 
I t occurs with great frequency in girls from seven to fourteen years of 
age. General ill -health (a neuropathic state) seems to precede the <lc\'cl
opment of the disease in most cases, though by no means in all. .. \mong 
specific causes may be mentioned o,·erwork at school, fright, eye-defects 
(refraction-errors-De Rchweinitz). nasal obstructions, and the occurrence 
of the di~easc in the parents or other older members of a. family. 

Symptoms.-In its commonest form there may be seen spasmodic 
movements of certain muscles of the face (grimaces), particularly " igorous 
winking or twitching of one side of the mouth or of the cervical muscles, 
associated frequently with a quick toss of the head to one or the other 
side, an<l sometimes with a. peculiar sniff. 

L ess frequently the choreic movements manifest thcmscl vcs in n. shrug 
of the shoulder or a jerky, sobbing, inegular respiration, occasionally 
accompanied hy a laryngeal sound-a cough or bark. Some authors 
mention strange tricks that are practised by therm chi ldren, and Osler 1 

speaks of a boy at his clinic who was in t11e habit C\'ery few moments of 
putting the middle finger into the mouth, biting it, and at the same time 
pressing his nose with the fore finger. 

All chorcic movements are aggr:uatecl by the presence of bystanders. 
In one of my cases the symptoms of habit-chorea were distinctly associ
ated with the peculiar psychologic features of tic contiuls~f' (arithmomania) . 
In th is case the palient, a boy of fourteen years. before undertaking a 
definite act would repeat the words·' ten, ten, ten," three times, followed 
by a rapid count of figures from one to ten . If riding in a pub1ic con
veyance he would do the same, endeavori ng to finish before reaching ~ 
definite place, as a street-corner, or before hearing the sound of the voic& 
or whi8tle of the conductor if in a trolley-car. A failure to accomplish 
the task was cause for intense mental worry. 

Both the course and prognosis of habit-ch orea are variable and 
uncertain. In the immense majority of cases the prognosis is eminently 
favorable, recovery ensuing within three or four months; but in a small 
contingent the con<li tion lasts throughout li fe, usually as a local ized mus
cular spa~an (µ-r imace), despite treatment. 

'l'h e treatment embraces two important steps : the remornl of all 
<liscovcrable causes, for which a most careful search must be instituted ; 
an<l the betterment of the general physical and psychic condition. 

In subjects whose health is impaired, effor ts to restore the normal 
vigor of the constitution by fresh-air exercise, cold baths with friction 
of the body-surface, abundance of suitahle food, massage, an<l the ad
ministration of hcmatinics, parlicularly iron, are to be assiduously carried 
forward. Arsenic has been advised, and in one of my own cases pro,·ed 
curative; it is to be employed in augmenting doses in the same manner 
as in acute chorea (vide p. 1145). 

TIC CONVULSIF. 

(Mimic Spasm.) 

Definition.-A disease of the facial nerve that manifests itself in 
clonic spasms of the muscles to which this nerve is distributed. The 

1 Text-Book of Nedicille, p. 996. 
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spasm ma.y either be general or partial, affecting only the orbicularis pal

peb;~~~~~~g::~J/~~s:2~monest ca~se appears to be some pi:iychic dis
turbance. Next in frequency are penphera} irritations, and particularly 
tho:-:e that inrnlve the trigeminus, as carious teeth, conjunctivitis, or some 
nasal irritation. Less frequently irritation in some other part of the 
body, as intestinal parasites or uterine disease, may be the excitinO' ca.use. 
Fin~.lly, t~cre ~ay be lesions in .~my part of the motor tract sul)plying 
the face, either m the cortex (meningeal tumor, exostoses, or focal soften
ing), in the facial nucleus in the medulla, or along the comsc of tlte facial 
nerve (aneurysm or a.theroma of the vertebral artery). l\lorbid changes 
in the nerve itself or in the muscles have not been observed. 

Etiology.- .\ s in other functional diseases, neuropa.thic heredity 
plays an important pa.rt. Sometimes, indeed, tic con vulsif bas ex
iste<l in a parent or has occurred in se,·eral children of the same fam
ily. Emotional disturbances have frequently been the exciting cause; 

~=~~~:s a~~es~;ri~~~~~~ ~~:io~~~ ::~~~~~ 1~~fle~0~~ri~:t1~~i1~~ 0'{h~heorfaac~~~ 
motor tract. .According to Gowers, the functional form occurs only in 
adult life. 

'l'he symptoms of the disease include, first, the spasm: this is usually 
a sudden clonic convulsion of the muscles of one side of the face, with 
closure of the eyelids and retraction of the angle of the mouth. Rttrely 
there are associated movements of the pa.late and eyeballs. 'l1he spasms 
may be single or they may occur in groups frequently repeated, or recur 
constantly at more or less irregular intervals. Less frequently the con
traction may be tonic in character. lasting several seconds or even minutes. 
These forms are frequently associated with clonic spasms. Ordinarily the 
spasm is p:~inlcss, though there are certain sensitive points, as where the 
branches of the trigeminus issue from the skull, and part.icula.rly over the 
supraorbital foramen . Sometimes there is also tinnitus aurium. ~l1aste 
and the muscles of the pala.te are rarely affected. 'l'he immediate exciting 
cam~e of an attack may be fatigue or excitement, or it may occur as an 
associated mo\·cment, as in a case that I observed, in whiclt spasm always 
accompanied the beginning of speaking. 

The diagnosis is usu•lly e•sy. It m•y be occasionally confounded 
with clwrea, especially when the latter is chiefly localized in the face, or 
with atltetosis due to infantile brain-lesions. Recognition of the cause is 
often very difficult, and a careful examination of the whole body should 
be made for any possible source of irritation. 

The prognos is jg extremely unfavorable for cure, since only in cases 
of recent occurrence, and with a distinct source of peripheral irritation, is 
permanent recovery likely. Ordinarily, the disease, even if com.mrncing 
in a. mild form, gradually progresses to the most severe type, the mtervals 
between the attacks become shorter, and the attrteks themselves more 
severe. 

The treat m e n t consists in the removal of any source of irritation 
and the application of electrieit)'.", .partiet~larly the mih~ ga.!vanic currents, 
with the anode over the sens1t1ve pomts. Operative interference, as 
stretch ing the facial nerve (which rarely produ.ces any result unless p~ral 
ysis ensues) or cutting the tendons of the facial muscle~, may be tried; 
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and finall)', use of a~1tispasmodics 1 as conium, gelsemium, morphin, and 
the bromHls, m:ty give tc>mporary, but rarely permanent, relief. 

GENERAL TIC. 

(Malaclie des Tics commlsif; .Naladie de Gilles de la Tourette.) 

Definition.-A disease apparently psychic in nature and character
ized by coOrdina.ted spasmodic movements, explosive sounds or words, 
and imperative ideas, without intellectual disturbance. 

rl'hc pathology of the disease is unknown. It occurs in those !\uf
fcring from neuropathic heredity, and usually indirectly. It most fre
quently commences in childhood-that is, before puberty-and affects 
either sex . 'She exciting cause is usually some emotional di~turbance. 

Symptoms.-The disease generally commences in the o1'bicularis pal
pebrarmn, the first movement being au uncontrollable winking. 'l'his, 
as a. rule, is rapidly associa.te<l with movements of the muscles of the face, 
causing the pa.tient to exhibit various grimaces; finalJy, other muscles of 
the bo<ly ma.y be involYe<l, and the patient is compelled to repeat many 
times some apparently purposeful and coOr<linated movement, as the 
brushing away of in.o;ccts or the stroking of the beard. From time to 
t ime he emits sounds that may be either inarticulate cries or imitation 
of some animal, as the crowing of the cock or the barking of the 
dog, or the repetition of some obscene word (eoprolalia). 'l1hese move
ments arc partially under the control of the will, and arc diminished by 
occupation, but increased by emotion. At other times the patient is com
pelled to imitate sounds that he has just lward, no matter how unusual or 
unexpected (ecliolalia). A more curious symptom is the imitation of 
movements that he has observed (eclwkinesis), which ma.y lead to most 
absurd or painful results. I heard of one mlttl who threw himself vio
lently to the ground when be saw another man fall; and of another hav-

~~~aj~ii!.:~1 b~!mb~~yin~,~~~~~~1eo~e~<l ~~'l:iJ1:1~·~~~:yfot:~-~s'~in§t\~1v~o~~~1~~ 
psychic symptom is the occasional de\'clopmcnt of imperative ideas. 
'l'hese usually take the form of a desire to recall some unimportant word 
or syllable (onomatomcmia) or the performance of difficult problems in 
mental arithmetic. These patients are usually affected at the same time 
with a certain degree of melancholia or anxiety that interferes to some 
extent with their normal life. The disease is, as a rule, very obstinate, 
an<l ordinarily continues throughout life. 

The diagnosis is usually rather difficult. From clioi·ea it may be 
distinguished by the coi::irclinated character of the movements and by the 
presence of coprolalia, also by the fact that the movements can usually be 
controlled partially by the will ; from hysteria by the absence of stigmata. 
and the presence of coprolalia; from paramyoclonus multiplex it may be 
known by the coi::irdinated character of the movements and the absence 
of increased rcflc>xcs. 

'l1l1c prognosis is unfavorable for cure; death, however, almost 
never occur~ as the result of the disease. 

r_rhc treatment is symptomatic, and consists in putting the patient 
in the most favorable physical condition possible; also hydrotherapy, 
change of climate, tonics, and the correction of any a.tonic condition 
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are all useful measures. Potassium bromicl to a certain extent controls 
the paroxysms when they become very senre. 

SALTATORIC SPASM. 

(J1w1pers" Latah; Palm us.) 

Definition.-This is a term applied to a peculiar clonic contraction 
occurring in the lower legs of a. patient on attempting to stand upright. 
The <lisease was first described by Bamberger. It appca1·s to occur more 
frequently in men than in women, and usually in indi\·iduals who have 
:mffere<l from other functional diseases. Occasionally it appears in those 
who exhibit hysteric phenomena. rl 1hc condit ion may d evelop after severe 
exertion, and sometimes appears during con valescence from an acute dis
ease. In one of my own cases the condition sudden ly arose in the course 
of habit-chorea. Saltatoric spasm is not a clinical variety of true chorea. 

Symptoms.-\\'ben the patient attempts to stand violent clon ic con
n1lsious take place in the muscles of the legs, particularly of the calves. 
These ma.y cause the patient simply to ri~e on bis toes. or they may be so 
sernre as to cause him to spring from the ground, in which case he usually 
falls. As soon as be lies down the spasms disappear, but they may be 
produced in patients lying in bed by pressing against the feet . 

The prognosis is generally farnrable. The attacks usually Jast for 
a period of from two tlays (Gowers) to a few weeks, but a few cases ha"c 
been recorded that persisted throughout li fe. Gowers recommends dia
phoretic treatment. Anti~)Xtsmo<lics may .:ilso be employed, and in those 
cases with hysteric stigmata suggestion is useful. 

CHOREA MAJOR. 

(Pa11demic Cltorea.) 

This is a form of hysteria (hysteric chorea). As early as the 1Iicldle 
Ages it prevailed as a pandemic affection, and was definitely traceable to 
religious ardor, excitement, or feeling. Writers upon ~be subject fre
quen tly instance an outbreak that occurred among the pioneer settlers in 
Kentucky. The convulsive movements are general, violent, an<l continu
ous; they arc aggravated by attempts a.t rnluntary control. 

The diagnosis rests chiefly upon the causal religious excitement, the 
character of the convulsions, and the associated hysteric manifestations. 

The treatment is wholly mental and moral, with the occaRional use 
of drugs to produce quiet and sleep. 

PARALYSIS AGITANS. 
(S!taking f'alsy; Parki1lson's Disease.) 

De:finition.-A chronic disease characterized by a tremor ; hy the 
peculiar character of the speech and gait, and by a progressive, but very 
seldom complete, loss of power. 

Pathology.-No special changes have been discovered 1 and though 
the lesion is in all probability cerebral. nothing definite is known . 

Etiology.-Paralysis agitans is a disease of adul t li fe, de\·cloping in 
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the large majority of cases between the fortieth and forty-fifth year:-<: it 
is met with more often in men than in women. No definite etiologic fac
tor is known, though, as with mosl, if not aJI, nervous fliseases, it is prc
dispo:-ed to by mental strain, "·orry, or trouble of any kind. 

Symptoms.-The first evidence of the disease is the tremor, slight 
at first, an<l in the extremities, the Land usually being the first to betray 
it. 'The movement is very characteristic, the thumb and fore finger being 
approximated as in the act of making a pill. At the same time the hand 
is semi-rotated and the forearm trembles more or less as a whole. The 
upper arm is either but s1igbtly or not at all affected. 1-'he legs are abo 
but slightly implicated. The tremor is most noticeable when the patient 
is sitting with one leg crossed over the other, the foot then being sure to 
be in more or less conatant motion. When the head is involved (rather 
the exception than the rule) the motion is u. nodding one. The tremors 
cease when the patient sleeps, but are continuous during waking hours. 
tJ1ough it is not rare to meet with cases in which, during purposeful acts 
necessitating the use of the affected parts, the tremors diminish or e''en 
cease temporarily, to retum as soon as the voluntary motion is completed. 
The latter movements, it will be noticed, are awkward, and as the disease 
advances they become more and more stiff. This rigidity, with its con:se
qucnt impairment of acti,·ity, is another cardinal feature of the di~case. 
'l'he patient's rnoYements arr slow and apparently measured. 'J'hcre is 
some impairment of power also, but it is slight, anrl may be rather from 
disease than from a direct nerve- or musc1e-invol vcment. 

'l\vo of the most strik ing symptoms of the disorder are the gait and 
attitude of the pa.tient. Ile walks with bead and body bent forward, 
eyes directed townrd the ground a short distance ahead, and takes short1 

mincing, and somewhat hurried steps (festination), gi\· ing one the im
pression that he is about to fall, which he would do but for each successive 
step, which, as it were, gives him a fresh center of gmvity. llis stu.tion 
is equally striking. 'The l1ea<l and back a.re bent forward, the feet arc 
kept some li ttle distance apart, and oee in front of the other, while the 
arms are sli~htly flexed :.mcl pendulous. From time to time the patient 
will make a slight forward movement (propulsion), or else, if walking, 
bend or fall backward (1·etrop1llsion). The facial muscles are set, 
the eyebrows arched, and the whole expression is "mask-lik e." The 
general slow character of all morements1 except walking, which is nece:-:
sarily quiekcr, is imparted to the speech, though after a ~ntcncc is begun 
the balance 1mLy be rendered normally or eYen hurriedly. The YOice nm:· 
be high-pitched. There arc no trophic or sc11so1·_y ~ymptoms, and the 
reflexes arc normal. Apart from the diffi<lencr, amouming in some ca..,cs 
to a positi\·e dislike for meeting people, and the melancholia occasionally 
induced by brooding orcr the afHiction 1 there arc no mcnrn.l changes. 

Course.-Th (' disease is almost always of slow onset and of insidious 
progre...;s, Ycry rarely the earlier symptoms may develop somewhat rap
idly. but in C\•ery case their further progrc~s is slow. Di)o'appearancc of 
tremor has been ohser\•ed in the side affected by a subser111c11t hemiplcgia. 
'l'hc course ma~· he interrupted from time to time; even seeming im
pro,·cmcnt may take place, but it is not ma.intaine<l. The disease lasts 
for .n·ars, an1l the patient u~ually dies of some intercurrcnt disease. 

'l'hc diagnosis is not at all difficult when the tremor, attitude, ga.it, 
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and rigidity ha."c developed . During the earlier stages it mny he con
founded with multiple sclt•roRis, though this condition develops earlier, 
and the rnlitional character of the tremor, the ny:::-tagmus, an<l the scan
ninf! "'pecch should scne to differentiate it. 

Treatment.-The medical management of the discnse is ahsolutcly 
without a.nlil. :No drug has been found to exercise the slightest influence 
on its course. Graduated exercise, howe\'er, tepid hath~, and massage 
should be employed to keep up the tone of the muscles. 

OTHER FORMS OF TREMOR. 

1. Hereditary tremor has been described bv C. L . Dana, who has also 
reported interc~ung ca::es. It may comrnenCc in infancy and continue 
till old age, unaccompan icd by detectable lesions. 

::?. Simple t remor , laf-lting a longer or shorter period (oftener it is com
paratively brief), is a mre condition and without serious po::isibilities. Its 
etiology is unknown, though it is lSOmetimes aggra.Yated by nervous shocks 
and other debilitating couditions. 

3. Senile Tremor.-Thi:; is common in ohl per~on~, a111l mrcly appears 
before three-score-and-ten years. lt is excited by mui-cular motions, is 
always fine, and affects chiefly the barnls and arms; more rarely the neck 
is al!'io invoh·cd, and the head may then he seen to tremble. 

-l. Torie Tremor.-This results from the action of alcohol, lead, mer
cury, tobacco, and other poisonous substances. I recently sn.w a case that 
followed the prolonged use of arsenic for an anemic condition. 

5. Smoker 's tremor is a recognized variety. The tremulousness pro
duced by alcohol, lead, and opium will be corn;idered in the discussion of 
poison ing from these substances (l'ide The IntoxicaJions). 

6. Hysteric tremor wil1 receive more elaborate mention elsewhere (vide 
Hysteria, p. 1163). 

TETANY. 

Definition.-A di:-:casc of unknown cau:-:e, characterized by parox
nmo of tonic cramp tba.t usually affect the flcxor mu~clC's of the extremi
lie:-:. by sensory disturbances, a.nd by a peculiar alteration of the electric 
reaction of the muscles. 

P a thology.-Distinct morbid lesions of the nervous R,Y~tem have not 
llcen found in all cn.sC's. Slight vascular changes in the brain arnl corcl 
and rncuoliza.tion of the ganglion-cells have bC'en desnibe<l, hut these are 
not peculiar to this di:-;ease. It l1as been supposc_<l that ch:rngcs ough~ to 
be found in the motor nerves, but the most careful oh~ervers have failed 
to detect them. 

Etiology.-'fctany mn.y occUI: in cpi1lemiC':-;, and has, therefore, hccn 
suppo~ed to he infectious. There is some doubt, however, whether these 
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epidemics arc cases of true tetany or are hysteric in nature. There is 
also some evidence that it is <luc to an intoxication occurring in the course 
of some other morbid condition. Tetany is frequently associated with 
infectious diseases; it also occurs in connection with gastro-intcstinal dis
orders, especially dilatation of the stomach, diarrhea, and intestinal para.
sites, during pregnancy and lactation, and it is associated with the myx
edema tl1at develops after the removal of the thyroid gland. Exposure to 
cold has often prcceUed the disease. Occupation seems to exert a. remark
able influence upon the predisposition to it, the gre:tt nrnjority of those 
affected being shoemttkers or tailors. In childhoofl mttles are far more 
frequently atlackccl than females, but in adult life this proportion is re
versed. H eredity may have some influence, since tetany often occurs in 
several members of the same family. It is much more common in the 
winter month~, and, curiously enough, it appears to be endemic in certain 
localities, particularly I.eipsic and Yienna. 

The symptoms fall naturally into two groups: (1) 'l'hose of the par
oxysm, and (2) Those of the interval. (1) 'l'he first symptoms of an attack 
usually consi!St of peculiiu· sensory disturbances in the limbs, either ting
ling, formication, pa.in, or numbness, and these ma.y precede the attack for 
some hours or even da)·s. Stiffness of the muscles usually be~ins in the 
fingers. There m:1y be slight clonic movements at first, but this is not 
frequent. The limbs arc symmetrically involved. The spasm commences 
first in the hand, the fingers being straightened and flexed upon the hand, 
and bunched so that the hand bas been likened to that of the scrivener 
or obstetrician. The spasm then extends to the muscles of the forearm 
and a.rm, and usually ttlso to the feet and lower limbs. If the cramp is 
slight, the pain may be insignificant, but ordinarily it is severe, and is 
increased by attempts to overcome the contractures. 'l'he muscles are 
hasd, painful upon pressure, and occasionally fibrilla.ry twitchings may Le 
observed. 'l1lrnre is sometimes a slight edema, and often sweating of the 
limbs. 1.1tie paroxysms may last fol' several minutef.i or for several hours 
or even days, and may even persist during sleep. If, howcvcri the period 
is very long, remissions are usually obsened. Sometimes a series of 
paroxysms may occur with considerable regularity. ~\tta.cks are more 
likely to occur at night, and they may also be brought on by prolonged 
aml severe muscular effort, or by emotional shocks. Besides the parcs
thesi~e in the affected extrem ities, the patient may suffer from severe 
headache or pain in the back and neck. 

(2) The symptoms of the interval are-Trousseau's s£9n-i. e. the 
possibility of causing an attack by prolong;ed pressure upon the main 
nerve-trunks or vessels of the limbs. Frkinkel-Ilocbwart has shown that 
pressure upon the nerves is essential; pressure upon the Yessels acting 
secondarily if at all. l'lwostek's aign is a peculiar excitability of the mus
cles of the face, so that spasms are produced if the trunks of the facial 
nerve a.re lightly percussed by a. hammer. 'l'his occurs in other concli· 
tions, pa.rticularly the caehexitu, but in most cases of tetany the spasm 
occurs if the sk in of the face is lightly stroked; and this reaction appears 
to be pa.thognomonic. .E'rb's s(gn consists of a. greatly increased electric 
excitability of the muscles, and, occasionally, o_f an altera,tion of the electric 
reaction, so tha.t AClC may be greater than l~CIC. :Moreover, AOTe is 
often obtained, and, in a.t least 2 cases, KOTe has also been noted. The 
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last two reactions occur in no other condition. Hojfmann's s(gn consi~ts of 
an increased reaction of the sensory nerves to electric stimuli. The facies 
of the patient is peculiar and characteristic. The face is slightly swollen, 
dusky, an<l exprcssionlcs!', but if carefully examined usually no edema can 
be detected. Often this swelling is also found in the han<ls and feet, and 

~~yi:t~r~;~J°~~~t~~et~,~{~e~i~~i~~~t 1~~~:~~1~~1~te~~y:~)~l~~~~:~~rl:i:e~b~~d~·.~:~ 
to assume a slightly inverted and extended position. 

The scnsQry disturbances a.re of considerable importance. Often in 
the affected limbs there may be slight diminution in sensibility. Jn addi
tion to this, there are changes tlrnt ctt.n only be described as true hystel'ic 
stigmata-i. e. hemiauesthesiu, or symmetric areas of insensibility to pain 
or touch. Often there arc points of special :-ensitivcncss on the spinal 
column, and in some cases pressure upon these wi ll precipitate un attack. 
Distinct trophic changes have also been observed, consisting of hcrpctic 
eruptions along the course of the nerve-trunks, falling out of the hair, and 
s?metimes even painless ulceration. The contractures arc not invariably 
lunited to the extremities. Sometimes the muscles of the neck, buck, and 
larynx arc in\'Ohrcd; sometimes also the diaphragm, and occasionally the 
compressor urcthrm. Inrnlvement of the 1arynx gives rise to stridulous 
respiration, to involvement of the diaphragm, and to severe dyspnea; when 
the urethra is compre~secl there is retention of the urine. FcYCr occurs 
in about one-half the cases; it is slight and generally limited to the pamx
ysm. The urine usuaJly contains a large amount of phosphates, and less 
frequently irnlican is prei;;cnt in excess. 

'l'he diagnosis is very easy, as a rule, if the patient is seen during a 
paroxysm. 'l'he severer forms may, howcvcr1 be confounded with tetanus 
or 11ieni119itis. Tetany can be distinguishc<l from the former by the fact 
that the spasm begins at the periphery and ral'cly affects the mu:;clcs of 
the jaw. From the latter it may be diagnosed by the ab~encc of coma 
and the sligliter (legree of fever. r11he diagnosis from ccrt:tin forms of 
ergotism is more difficult, and can often be made only by careful attention 
to the etiology. The ltysterie forms cannot always be diffcrrntiated, for, 
as has been stated abo,·e, hysteric stigmata occur in true tetany; but an 
epidemic occurring among young women shoultl give rise to a suspicion 
of the true n"turc of the mala<ly. 

Prognosis .-The duration varies from a few days to many months, 
the most obstinate forms being those due to thyroidectomy and chronic 
diarrhea. The di.;;ea!-'e cannot be said to have cfo:appearcd until t110 cha
racteristic symptoms of the interval (Trousseau's., Erb·s, and Chvostek's 
signs) can no longer be elicited. The progno .. is is usually favora.blc, 
nearly all cases tending to sponta~eous cure: Death. howcve1:, may occ~r 
from chronic diarrhea, from rc . .,p1ratory failure when the tl1aphragm 1s 
inrnlved, and from cachcxia strumipriva.. 

The treatment is purely symptomatic. ~llhe patient should he placed 
in the most favorable hygienic ?omlitions an~l giv.en plc1~ty of nourishi.ng 
food. During the spasm br~mHls or ch l oroform~1nhalat1ons. seem to ~1vc 
the best results. 'Llhe most important therapeutic mea.;;urc is th(' co1Tcc
tion of the un<lerlying caui;;c. 'rhus, in childr~n rachiti.;; _i~ almos~ invari
ably associated with t?tany, _and the most efficient remedies :u:e iron and 
cod-liver oil. Intcstmal d1~orders should be treated accortlmg to the 
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principles la.id clown in the discussion of these disea'c"· The form <lue to 
1·emoval of the thyroid gland always cfo:appears under a course of thyroi<l
me<lica,tion, while that occurring during pregnancy usually per::si:sts until 
delivery. 

INFANTILE CONVULSIONS. 
( Eclampsia !11/antilis.) 

UNDER this term a.re grouped a number of conditions1 with convulsive 
attack:;; as the common symptom. These conditions vary from organic 
brain-disca-:c to reflex irritation due to intestinal parasites. 

Pathology.-Thc pathologic changes may be divided into two 
group::;: (1) those bearing an etiologic relation to the convulsive attacks, 
and (:2) those that ar.e merely consecutive. Among the former arc me
ningeal bleeding, hram-tumor, brain-gliosis (either hypcrtrophic or atro
phic). and hydrocephalus. Then there arc general con<litions that seem 
to prcclispo~c to this condition or, at any rate, are frequently associated 
with it, such as rachitis. TLe consecuti,·e lesions are ht•morrhagcs into 

. the meninges or into the substance of the brain and the spinal corcl. an 
increase in the amount of cerebro-spinal fluid, and congestion of the pia 
or the suh~tancc of the bra.in. 

'l'he etiology of infantile convulsions is by far the most important 
consideration . ln the jfrst place, they may be due to organic brain-lesions 
that subsequently produce epilepsy. The mo.st important of these is the 
sclerosis of the cerebral cortex already mentioned. 'l'hey may also occur 
as a precursor of epilepsy without recognizable changes in the brain. 
Seconcll!J, they may precede the subsequent development of some func
tional nervous di8ca.se, as hysteria. 'l'ltfrdly, they may rmmlt from emo
tional disturbances. as a, scYcre fright, as in a tasc recorded by llenoch 
in which a. mother allowed her child to fall when fi,,e months of ap:e . 
..Fourthly, they may be associated with disease of the bones, e~pce;ially 
rickets. nccording to Striimpell, on account of the changes that take 
place in the cranium. 1J1his ~ecms to be the commonest cause, and occur~ in 
about 30 per crnt. of nil cases. Piftltly, they may be the earlier symp
tom of an acute infectious disease, pneumonia being mo~t frequently 
ushered in in this way ; Lut they also occur in scarlet fever, mca~les, 
small-pox, and pcrt1icious malarial infection(mrdarfol eelampsia). ~S'i.rthl,111 
they may be associaled with inflammatory irritation of the serous mc·m
brancs of the body, as in meningitis, where the reliltion is more tlirect, or 
plruritis or enteritis. 8even.thly, they usually occur in nephritif'. when 
they arc uremic. E(qlttlt~y, they mny occm as a result of peripheral irrita
tion. Dentition haH long been supposed to be a chief factor in their cau~a
tion, but more modern observation bys the chief blame in thC!-iC ca.-.cs upon 
the simultaneous presence of rickets. Intestinal 7wrasites ha.ve also been 
frequently found in lhc~c cases. particularl_y the ascaris 1umbricoidcs1 and 
the convulsions lntve ceasc1.l after these ha.ve been expelled. Finally, 
they ~omctimcs occur in debility, usually tliat resulting from gastro-intcs
tinal clit:onler1'. 

The symptoms of the attack vary according to its intensity. In the 
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most severe form they re::;emblc in all respects those of an epileptic seizure . 
. \t first the eyes ,le~ia.tc upward or to one or the other side, the gaze be. 
l'OlllCS fixed and star ing; next there are twitchings of the muscles of the 
face, sometimes slight and limited to one ~ide, and sometimes general, 
11ften ifi\·olving the muscles of mastication ~ml gi\·ing rise to trismus or 
gna.shing of the teeth. :N"cxt there are tchtmc contractions of the cxtrcm· 
itics, the fingers being strongly flexed, the hamb flexed upon the :.mns, 
and the feet in the po:-:ition of pes equinus or sometimes in the don;al 
Hexion, and both legs an<l arms rigidly extended. Often the muscles of 
the trunk are involved, and there is either opisthotonos or respiratory 
eramp, wi~b excessive hanlness of the abdominal muscles: This rigid 
condition 1s interrupted <tt brief intervals by sudden twitch1ngs, or occa
:-;.ioually the com·ul~ion becomes clonic instead of tonic, and there u.rc rc
pc;1tc<l extensions and contractions of the extrcmilics, shaking of tLc !wad, 
and qn.ivering of the whole body. As a result of the respiratory cramp, 
cyanos1s rapidly develops and may reach an extreme degree. The fol'<:c1l 
respirations give rise to a foam that collects about the lips, an<l is often 
mixed with blood from the bitten tongue. t"rine is often, and feces Ot;CtL

::;ionally, passed involunta.rily. In nearly all C<L:-<es uneonsciousne!-is is 
complete. ~Iany of the slight attacks are accompanie1l by a. cry or by an 
attack of screaming. 'l1he tetanic state usually lasts for a minute or two; 
then there are a few clonic movements, relaxacion becommg rapidly com
plete, and the spasm is ended by a few deep respirations. rllhe child 111<1,r 
return to consciousness, although it is usually drowsy or stupid, or it ma_v 
pa-.;s into a. deep sleep from which it cannot be arou:-<c<.l. Often in the la.t
ter condition attack~ will recur at irregular imervals, and sometirnC's a. 
:-inglc attack may continue for some time, although from time to time 
there arc slight twitehings fo llowed by partial rehlxa.tion (status eelamp
tieus- Lcwis). The attack may come on suddenly, or, us is more fre
quently the ca~e, it may be preceded by a period of restlessness and in-i
tability. A milder form of the spasm consists of slHI<lcn fixation of the 
eyes, slight twitching of the body, and a peculiar <lu~ky pallor that pa ... ~es 
away in a few moments. In other rare ca:-:cs con-.;ciousness ma.y pcr:-:isr, 
althou,!!h the Patient is a.pha!-iic. Laryngisrnus stridulus is an analogous 
condition (vide DiseascP'i of che Larsnx, p ... fj' ;j). 

The diagnosis of the condition is very ens:·· The recognition of 

!~~ufc~l~!' fi !-~~w=:~:~ i ,!:tl v~~! riit~~)~t::a~1~1i3~~~n°~~~~1 g~~ ~~~c~:1~ul<f ~:r·~'n ~:~:~ 
tigi.Lte<l; also the condition· of t~1e. chi_l1rs 11ut1:ition and. the .Pr.es~ncc of 

:~1:i:0~~:c:,!cf~~~ri~a~~c~11 t~l:~~e 1 ~1h~~~1~t~~· o/~11~c,·~~-n ~~11!it~;1 1 ~s 1:~~~ri0~~ 
~~~u~oi1~r~!:~~~g~:.!li1~1~Ji!-i~~~:·.eenc!~~u\~:~ri:t~~~i;;:~i1~~ff~~1~~3~l~;;~ att~;~~ 
birth, or a~ injury, either persisting or else di:-;appcarin~ gradually, ~re prob
ably caused by meningeal hemorrhage. An allal·k ~>fa. Jack~onw.n type 
would, of cour . .;;e, inclicatc the pre:-<en~e of :~ focal Jc:-;10.n; :~ml 1f t l11 o:; be a 
tumor, there will probably be bu lg~ng of the anterior Jo.n~ancl, scYerc 
headache, and the ophthalmoscope will reveal a 11curo-re!1ntt~s . ~f, after 
the attack, pareses or paralyses are pre!'.cn.t, a. fora\ lc:-;1on is still more 
likely. H ydrocephalus is. u~ually .recogmz.c.d witl1 ease. Some cases 
exist, however, in which it 1~ 1mpos:o;1blc to discover any adequate tau~e. 
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The prognosis varies accor<ling to the etiology. In case!; with 
organic brain-disease it is unfa\'Orablc as regards cure. In tbos.c forms 
that precede epilepsy or functional nervous diseases the spasms usually 
disappear after the first dentition, a.nd the patients appear to have reco\·
ered for a time. In tl10se, howe\•er, in whom the symptoms arc clue to 
some peripheral irritation or to rachitis, the outlook is fair, although 
even these now and then develop into permanent epi lepsy. 11hc convul
sions themscl vcs arc either often immediately fatal, or so exhausting to 
the patient that he succumbs readily to the disease that produced them. 
In these cases the prognosis depends upon the frequency and severity of 
the attacks, death usually terminating those in which the status cclampti
cus hns been established. 'l'he prognosis for ultimate cure depends also in 
part upon tLe lcngtb of time that the condition has existed; if but for a 
short time before an arrest has been eslablishct.l. recurrence is much less 
likely. Gowers, however, says that e,·en after a year's clura.tion perma
nent cure may sometimes be obtained. 

The treatment naturally falls into two parts-that of the attack and 
that of the intcrrnl. l'"nqucstiona.bl_v, the most efficacious antispasmodic 
that we possess for this condicion i~ chloroform. A few drops may be put 
upon a handkerchief nnd held carefully over the nose and mouth of the 
little patient. .A \'ery 1'mall quantity usually suffices. and the effect is 
almost instantaneous. In addition to this, chlora l and the bromids may 
be gi\'en by the rectum, and it is often useful to add to these one of the 
coal-tar antipyrctics, particularly antipyrin. :\lorphin may be gi,·cn 
bypodcrmically. Formerly hot mustard-baths were mud1 in favor, but 
unless they do good at once they are not likely to be of any use. In a vcr_v 
obstina.te case under my care they were absolutely valueless, and were re
pl:rned hy momentary immer~ion in ice-cold baths and vigorous friction, 
which seemed to act very favorably. If any known source of initation 
is present, as an overloaded stomach, it should be relieved at once. if' pos
sible, by the stomach-tube or an emetic. An enteritis may be tempo
rarily b'encfitcd by an enema. or by a moderate Jose of ca.'i omel. '!'he 
treatment during the intenaJ depends upon the na.ture of the cause. If 
rachitis exists, it should be treated according to the principles laid down 
in lll)' discussion of this clisca~e. If dentition is suspected, the f!'UlllS may 
be lanccrl, but this !'houlil onl~· be done when they present distinct signs 
of irritation. Gao;;.tro-intestinal disorders of anv kind should be relie\'ecl 
as soo11 as possible, and intestinal parasites rnuSt be expelled. In infec
tious <li::;cases the conrnlsions usually disappear after the initial stages, and 
require no further attention. In organic brain-disease, providing it be 
not syphilitic in nature, very little can be clone. :Fina1ly, in those ca . ...;cs 
in which no cause can he discovered bromitls are the on ly resource. an<l 
sboultl be l(ivcn in sufficient doses: from gr. iij-v (0.104 to 0.3~4) per 
d•.v to children of six months, and from gr. v to x (0.324 to 0.648) to 
those between six an<l sixteen months. 
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OCCUPATION-NEUROSES. 

Definition .-Conditions in which the performance of certain habitual 
coOrdina.te<l movements is prevented by the <lcYelopmcnt of cramp, tremor, 
paralysis, .or pai?. T~c con~monest form is writer's cramp (graphospas· 
mus, mog1graph1a 1 scnvencr s palsy). 

The path ology of this condition is unknown. It is prob•bly purely 
functional, and the discovery of appreciable lesions is not to be expected, 
though nodular thickening of the peripheral nerves has been described 
in a. few cases. 

The et iol ogy is vnrious. i\Iales are far more freq ucntly affected 
than fomales, the condition usually occurring in early :ulult life, although 
children a.re not exempt. The condition always occurs in those whose 
occupation demands much writing 1 and Gowers la.ys great stress upon 
improper methods of Lolding the pen, pa.rticuhuly those in which most 
of the writing is done from the wrist; that is, with the muscles of the 
forearm and hand. As scri\•ener's palsy occurs sometimes in those that 
write properly, and as a similar condition is not uncommon in other oc
cup:Ltions, it seems unlikely that this is tLe most important cause. A 
per:son with a. neurotic temperament is far more apt to be affected by the 
di:-1easc than one with a normal nervous system; we, thcrcfore1 frequently 
find it associated with hystcrio.t. neurasthenia, or great bashfulness, and 
not infrequently it is possible to elicit a neuropathic heredity in the family 
history. It is also met with in certain other nervous diseases (epilepsy, 
locomotor ataxia-in the early stage.) Often the patients admit that at 
the time the disease de\•eloped they were suffering from severe anxiety. 

S y mptoms.-Motor.-Whcn the patient attempts to write there is 
usually a cramp of the flexor muscles of the forearm 1 so that the pen is 
held more or less rigidly, and it is almost impossible to co11trol its mo
tions. Less frequently there is a cramp of the extensor muscles, so that 

~~e~ 11tt~1:~ ~~ea 5~~~~~~\~~,i~~~~ ni; pa~~~i ~~: t;e!~ 01~~~1.~11 ~cp~;~ r~\~,1~11 ~I to:c0t1~:;. 
out of the band. 'fbe spasm is nearly always tonic in chamcter, but 
often it is associated with a fine tremor, and at times there a.re clonic 
mo\•cments. In some cases, and particularly th()se occurring in patients 
showing hysteric stigmata, there is a coar~e, irrcgula~· ~remor1 most 
marked when the patient is under oLservauon. Parc:s1s is frequently 
associated with the cramp, so that the arm soon becomes tired and it is 
almost impossible to write. 'l'his fatigue may in a few moments progress 
to almost complete paralysi.~ of the arm, but. curi.~us~y enough, both 
fatigue and paralysis disappear as soon as some coordmated movement 
other than writinO' is undertaken 

Sensory.-Pai1~ is verv commo11, and i.s neuralgic or cramp-like in 
character, being referred· either to the muscles. bo~1e~. or joi~ts. In 
intensity it varies from a dull ache to the most ex.cmcia.t_ing burnm~, and 
may form the only sympto~1, the muscles ~erforn~11~g the1~· w?rk P.edectly. 
At times it is sharply localized to one. particular JOint,. aflcctmg e1~her the 
metacarpal bones or the fi~gcr~. (~u1~ ofteu t!rn patient compla.ms of a 
tingling or burning s?n!'at101~ .111 the limb_, or 1t may be numb. antl the 
La.ml feels, when writrng, a.s d a bea.vy weight were attachc<l t~ 1t. Often 
there is tenderness either of the muscles 01· the nerves, which may be 
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localized in certain points. In very severe cases vasuruotor disturLance:s 
occasionally occur. 'l11lC disease ordinarily commences slowly. .At fir~t 
the subject notices that the handwriting is not quite as perfect as before, 
a stroke occasionally going astray; later distinct spasms appear, and 
these are finally associated with pain. 

The diagnosis is usually easy . Care must, howe\'er, be taken not 
to call every disturbance of writing writer's cramp; thus in paralysis 
agitn.n.";, in slowly-developing hemiplegia, in multiple sclerosis, and in 
locomotor :ttaxia disturbances of writing frequently-in fact, almost in
variably-occur. l\Ioreovcr, those cases in which hysteria or neuras
thenia seems to be at the bottom of the t rouble 'houl<l be carefully <liffer
cntiated from those that are apparently idiopathic. 

The prognosis is rather unfavorable, though complete cure is some
times attained. 

The t reatment cousists first in a total cessation of writ ing; if this 
is impossible, ,·arious u1echanical devices may be employed to use another 
set of muscles or the old ones rather differently, such as a thick pen holder 
or one constructed with supports for the fingers. Local treatment of the 
arm in tLc form of electricity should be a(hise<l ; the anode of a constant 
galvanic current of medium intensity shoul<l be placed over the sensiti\•e 
point~ on the nerves an<l over the bodies of the muscles. Massage, and 
particularly careful an1..l systematic exercises, are also of great ,·aluc. At 
the same time, the general condition of the patient must not be neglected. 
In cases associated with hyl-teria, hypnotism may be employed, and in 
those associated with neurasthenia a. treatment appropriate to thi:; con
dition. If possible the patient :;hould learn to use a type-writer and 
abandon penmanship altogether. Operative treatment is more likely to 
do harm than good. 

1l 1he other occupations in wh ich this disease occurs are- telegraphy, 
playing on mu:;ical instruments, cigarette-rolling, milking, and sewing. 
Stri.impcll suggests that stuttering is an analogous affection of speech . 

PERIODIC PARALYSIS. 
TIIERE appear to be three varieties of this condition: the first affects 

the muscles of the eye, usually on one side, the att:lcks commencing 
with pain in the eye and being often associated with headache and 
vomiting. Ordinarily only the muscles innervated by the third nene 
are involved. The attacks occur at more or less regular intervals, 
rnrying from a year to a few days; often between them there is a. 
slight degree of muscular insufficiency. They are likely to be brought 
on by emotional shock or some debilitating condition, as menstruation, 
and it bas beC'n suggested tha.t they bear some relation to migraine. 
The Sl'l'ond vttriety attacks the muscles of tllC bo<1y and may it1Yol"e 
all four extremities. 'l'hc disease appears to belong to the family type. 
It usually commences in youth, and sometimes nfter an infectious fcvPr. 
'The attack comes on rather suddenly, is complete within a short time, 
and disappears in the course of' from one to three <lays. ~,he tendon-
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reflexes are abolished and the muscles show greatly diminished fara<lic 
excitability. The muscles supplied by the crania.1 nerves arc not involved. 
'fhesc attacks recur a.t irregular intervals for very long periods. In u. 
case observed by Oppenheim and Westphal the patient had been under 
observation for many years. Finally, there is a. third form that seems 
to be a~sociatcd with malaria. ~l1he attacks occur at regular intervals, 
either <laily or every other <lay, last several hours, are associated with 
fever, an<l disappear with a. critical discharge of sweat. rrhey arc read
ily prevented by the use of c1uinin. 

HYSTERIA. 

Definition.-A conditi~n of the general nervous s_ystem partaking 
of the natures of both a neurosis and a psycho~is, an<l clutracterizecl by a 
rn:;t multiplicity of clinical manifof<tations, all in<lie<Ltive of a los:s of 
voluntary control O\'el' the inhibitory will-powers. 

Pathology.-llysteria. is to be regal'<.lctl a.s _e:;sentially a. morbid 
entity, without. howcYCI\ any tangible pathologic f'ca.tures. rl'hc most 
careful po11tmortem examinations. of subjects who h<tve while in lifo mani
fested prnnounced hysteric R_ymptoms bn.ve failed to rc\'eal any organic 
ncrrou.s alterations, howc\·er slight. The occurrcucc of the affection in 
men as well a~ in women cxclutles the former theory of a uterine path
nlogy. which. though au idle fancy. hcl<l sway for so many centurie~ and 
ga\'C orip:in to the name L.Y which the condition is generally recognized. 

Etiology.-Thcre are a large number of predisposing anti exciting 
factors, all of whicli, however, ma.y be gl'oupcd u111.ler a few dominant 
heads. Thus among th~ former must he mentioned, pre-eminently, 
11at'tlit/I. The in\·e..,tigat10ns of many neurologi~ts and alienists of di\•ers 
lands have gone far to demonstrate chat at the foundation of the vast 
majority. if not of all, of the hysterias i'i to Uc di:-;corered an inhcrit<:d 
neurotic tendency or temperament. The family hi..,toric:-; of these patients 
generally reveal a. large number of con,.anµ:uincous nemotic or hysteric 
in<livi<luak 

1l111c disea~ed co111lition in question i~ apparently in close relationship 
with the various p~ychoseH and major neurol!eS (epilepsy, chorea, tetan.r). 

In the process of transmis5:ion one generation may entirely escape the 
pernicious influence, an<l succe::-sive generations ma.y manifest strikinµly 
different e\·idcnces of the disease, in one the neurotic ancl in another the 
psychic clement predominating. A curious phenomenon that i:-; worthy 
of mention is the apparcut conta,qiousness of hysteria; moreover, the 
baleful influence one neurotic indiYi<lual exerts over the unfortunates of 
thig temperament explain:-; the so-called "hy:')tcric epidemics" t~rnt hare 
swept 0\'CI' communit.ie-.. :rn~l even ov~r v~st tmcts_,?f _land or entir~ c?un~ 
tries, at different per1od':I of the. worlds lrn~tory. S11111lar. thou~h lmutc~l. 
outbreaks may still he seen 1.n the nervous wardR of hospitals or m 
religious ancl political convention~, an.d th~~c <lcpen<l largely upon. t~ie 
gcnct'tl.1 prcrnlencc of the neurotic d1spos1t1011 untempered by a vmle 
will-power. 
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The hysteric temperament ma.y be, and often is, fostered by improper 
and pernicious modes of life, especially by luxurious and sensuous li,·ing 
and by the habit of gratifying every desire of the will during early life. 
It is manifested at this early stage of the individual's existence by hyper· 
sensitiveness, brilliancy, undue enthusiasm, and a. more or less erratic 
turn of mind. 

Sex is a strongly predisposing cause of hysteria, and, while it is by 
no means limited to fomalcs, the great majority of instances of the disea~e 
occur among girls and women. Rarely, however, instances of a most 
rebellious nature have occurred in the opposite sex. 

Avc.-'l'he condition is generally enwuntercd between the ages of 
fifteen anti thirty years. After the latter age the frequency of the dis
ease rnpidly diminishes, and prior to the onset of puberty the cases re
corded are also comparati vcly few in number, altliough exceptionally it 
is seen in infancy. 

A very influCntial factor in the production of the disct1sc is the lack 
of proper me1.ltal clei1elopment. It stands to reason that those who are 
coarse and illiterate, and who haYe not been tnught the lessons of ~C'lf
control, and who are subject to the Yarious and multiplex superstitions 
that are ever prevalent among the masses, will re pond more quickly and 
more generally to the causes that tend to destroy mental equilibrium. 
Hence, hysteria or insanity shows its rankest development among those 
whose educa.tion and culture are defective. 'fi1is is, howc,·er, by no 
means an inevitable law, for O\'er-stimulation of the faculties may be just 
as deleterious as undcr-stirnula.tion, and some of the brightest lights of 
the world have manifested at various periods of their lives <lccitle<l hysteric 
symptoms. 

Impropet 7ty,qie11fr surroundings, tending as the.v <lo to enel'\'ation 
and physica.l depression, a.re influential predisposing fiwtors in the C\'Olu
tion of hysteria. In addition to poor and insuflicient food, lack of proper 
ventilation) overcrowding in foul habitations, nnd insuflicicnt bathing, 
must be mentioned the enervating influence of hot and moist climates. 
It is generally conceded that more cases of hysteria. occur in the warm 
than in the colder portions of the temperate zones, and that this propor
tion increases pm·i passu with the height of tLe tcmpernture. 

Finally, the causal influence of the chronic toxemias (alcoholi$:m, 
morphinism, absinthi~t_n, saturnism and intoxications by other metals) 
is to be mentioned. In systemic poisoning the depraved condition of 
the physical reacts upon the mental organism 1 and sooner or later 
hysteric manifestations may be found to coexist with the original toxic 
phenomena. 

~L1he excitinlJ ea uses of hysteria. may be p:roupe<l as follows: 
(1) Most commonly psycho-neurosis follows some profound emotion 

or mental or moral shock. Thus, in neurotic males it may be excited 
by excessive and protracted business-worry or excitement, or by actirn 
competition in certa.in lines of occupation, or by some hea.vy and unex
pected moneta.ry reversal. In females it is not uncommon as a sequel 
to the esta.blishment of puberty and the menstrual function, or to the 
physiologic arrest of menstruation at the period of the climacteric. Espe
cially is it prone to develop in young and illegitimatel,v pregnant women, 
or during the first pregnancy in newly-married women of a neurotic tern-
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perament. Great rclig~o.us excitement <luring the progress of a. rcvi val
wave and profound political upheavals have been most potent in estab
li~hing the disea"c in numerous instances; and other profountl mental 
impressions, of fear, griet~ or great and unexpected joy. have assumetl 
the exciting r61e. 

(2) Extreme physical prostration, the result of some very acute or 

~r~~1~~ of1'~1~:a~~~t :~~~!~1 ~~~a~~tr~~{b~;e}~r;~ ;p~~~g~ris~~~·~\a:~u~!~ 
,ulted from the specific fe1•cr• (typhoid, typhu•, and the other exun
thema.ta.), ~'·bi l e it .is not n~r~ in a varying degree in ~he .finaJ stages of 
tuberculos1s, chrome nephnt1s, and other grave const.1tut1ona.l affections 
of long standing. 

(3) The so-called "traumatic hysteria" has come to occupy a prom
inent place in the etiologic categorl of the disease. Especially do we 
find the incurable \'tuieties of hystena resulting from a. slight or it may 
be a more severe tra.umatism. It must be remembered that <L considerable 
period of time may inten·ene between the date of the injury and the ap
pearance of the initial hysteric symptoms, so that in all cases it becomes 
of the utmost importance to make a. careful study of the patient"s history 
for signs of traum:ttism, however remote. It has also been noted that oft
repeated minor tra.umatisms may esseut ially result in some hysteric mani
festations. So well recognized has this fact become that it is not unu:sual 
to disco\•er an hysteric element in certain occupational ailments. 'Thus 
the irritable neurasthenic condition of the centro-spina.l axis so common 
among the employees of railroads, and known as the " irritable hysteric" 
or ·1 railroad spine," is now acknowledged as the type of this traumatic 
hysteria. In fi1ct, any slight injury or a blow upon the head or a. trida.l 
injury of another portion of the body, especially if it be brooded upon, 
may ultimately cause hystc ro-epilepsy. 

(4) F inally, in a. li mite(l number of cases sex ua.l excesses and mastur
bation a.re the influential factors in the production of hysteria. The 
8exua.l origin of the disease, which was formerly the chief etiologic 
theory, has now come to occupy only a minor causat i\'C r61e, but the tend
ency to entirely abolish it as a cause of the disease is as much an enor 
in the opposite direction. These sexu:tl cases, though few in 11umber. do 
exist, and are especially to be found among the class of so-called sexual 
perverts. 

Clinical History.-Clinieally, hysteria presents three well-marked 
8tages, known re~pectively as . the procb-omal; the convt~lsfre, and the 
latent. The latter is also designated as the interconvulswe stage or the 
period of the st~gmata, and during this period the numbe1: of ~he symp
toms and their complexity almost baffle attempts at class1fica.t1on ; they 
can, however, best be portrayed by presenting them under the heads of 
the various systems (vide infra). 

(1) The Prodroma.l Stage.-'l'he proclromes areri
1
nvaria.bly P.resent, ~nd 

at times they arc more m.arke<l than at others. Ih.ey. are evident alike 
to both patient and physician, an~I are la.q?ely PS.)_'Ch1? Ill na.tu~·e . Thei:e 
is noted a marked mental depression associated with 111trospcct1on, and, 1t 
may be, with a form of mild ma~1ia or of mel'l;nc~o l ia. A condition ?f 
aprosexia develop~. arnl the patient becomes 11-r1table, restless, and dis
contented. ~rhc mental derangement ma.y manifest itself in the form of 
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delusions or nightmare, and there is a .characteristic neglect of the toilet 
and attire. Naturally, there result disturbances of the gastro·intestinal 
tract-viz. anorexia, nausea, Yomiting. constipation, and penersions of 
taste. 'l'he patient is pale, and the expression assumes an anxious or, it 
may be, vacant cast. These phenomena. persist for sc,·cral days, and are 
followed by emotional disturbances-spasms of hysteric laughing and 
crying-that immediately precede the mua, which is as marked a 
feature in hysteria as in epilepsy. It may assume one of a number of 
forms, but more commonly it has an ovarian, a cervical, a cerebral, 01· 
a surface or cutaneous origin (unilateral). Very frequently the convul
sion is preceded by a condition of extreme sensitiveness and pain in one 
or both ovarian regions, so that the lightest touch at a point 0 11 the 
abdominal surface one inch above Poupart's ligament, and rnid\\ay 
between the pubis and the anterior superior iliac spine, will elicit ex
quisite tenderness. 'fhis is so constant and characteristic tLat many 
patients can invariablr predict the onset of the convul~ion. Not infre
quently the aura begins in the neck, the patient experiencing a scn!'lation 
as of a ball lodging in the throat (globus hystericu~): this is due to a 
spasmodic contraction of rbe muscles of the pharynx and esophagus, and 
is accompanied by tachycardia and a sense of suffocation . If the aura 
originate above the scalp, it is characterized by the sudden appearance, 
generally in the top of the head, of a severe neuralgic pain, as if pro
duced by the entrance of a nail (clcwus Jiy.~terfrus); this is frct1uent1y 
associated with vertigo and tinnitus aurium. 'The aura, finally, may 
appear in the form of spots of cutaneous tenderness, mainly localized 
upon the trunk, to which areas has been gi,·en the name of hyslet
ogenous zont'S. 

(2) The Hysteric Convulsion.-Closely following upon the footsteps of 
these prodromes, an<l immediately following the a.ura, the hysteric convul
sion may appear. Most commonly this is cpileptoid in nn.turc; rarely it 
assumes a le:5s common type. H ence it becomes necessary to describe 
several of the forms of the convulsions-viz. (a) the cpileptoid (hystero
epilcpsy); (b) tho gym>utStic (clownism); (c) the emotional cataleptic, or 
dramatic; and (cl) the delirious. All of these forms may be present in 
the same attack, the one passing quickly into the other, or, as in the 
abortive cases, one or the other form will predominate. Briefly described, 
the ch:uactcristic features are as follows : 

(a) Epileptoicl (Jlystero-epilepsy).-Immediatcly upon the appearance 
of the aura the patient commonly emits a shriek and falls upon the floor 
or in some convenient place, taking special care to do herself no injury: 
thi~ is in strong contradistinction to the true epi leptic spasm. 'l1he head 
an<l limbs are thrown about by more or lef-l.s violent clonic muscular 
spasm:-1, arnl at times a condition "'or opi~thotonos or other trunkal contor
tion (cmprm.;thotonos, pleurosthotonos) may be noticed; these muscular 
movements, however, arc more or less \'olitional, and arc not the aimless 
movements of the true epileptic. The pntient may or may not foam at 
the mouth. There is a. constant twitching of the cye1i1ls and the c.res 
arc rolled about, hut apparently retain a more or l cssobscrvantcxprcf-l.~ion. 
Consciousness, as a. rule, is not full\- lost. The facial muscles arc tfo,;ti)ltecl, 

~~~~~s c~~~:~,~t.~[ i~~~~~f!~i.on 1~:i~~ ~~~:(~l~:~:ite;!~s~~is~~u:~·e a~~~,~·~~~;~~; 
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gradually subside, and the patient generally sinks into a state of quies
cence or, it may be, into a. light sleep. This may be followed by complete 
temporary reco,•cry, or the epilcptoid may pa!';S into one of the Other forms 
of the convulsive seizure. The duration of' the spasm as described is usu· 
ally longer than that of a. trne epileptic seizure. 

(b) The Gymnastic Fonn (Glownism).-1'his stage is characterized by 
violent and grotesque muscula.r lllO\'Cments. I [ere are to be grouped all 
of the more curious manifostations of the disease recordPd in the history 
of medicine. The most difficult feats of thE' coutortioni"t are performed 
with apparent ease; the patient may suddenly begin to dance or jump a.t 
a most astonishing rate, persisting in the JUO\'Cmcnts until she drops from 
pure physical exhaustion. The so-called religious ceremonies of the 
Shakers of Lebanon, Pcnnsylrn.nia, and of the Jumper~ of the ~Iicldle 
Ages1 are manifo,.;t:uions of this form of hysteria. In children the attack 
may appear as the so-called beast-mimicry, in which the movements or 
sounds of the lo"er animals may be simulated; ~uch is ::dso the explana
tion of the condition known as spw·ious hydrophobia. Eclampsia nutans, 
the H nodding ~pasm" or'· salaam convulsion" of young children, is like
wise a sub-variety of this form of the disea~e. Consciousness is ne\·er lost 
!luring this period. 

(c) The E111ot1.'onal Oataleptir, or IJramatic Fonn.-In this form the 
patient seems to suffer from delusions or hallucinations that are apparently 
the outcome of the preceding condi t ion. ~J1he emotion that is mo~t dcYCl
ope<l in the patient's moral constitution now dominates his spasmodic ac
tio1h. As Lloyd aptly expresses it: "The third period of the hysteric 
conrnlsion is one of dramatic representation of emotional image~, and these 
are of countless ,·arieties, according to time and person." All of the mani
festations of the cataleptic state are present. Sensation is larp:C'ly abolished, 
consciousness is retained, and the patient is usually able to recall eYents 
that have transpired during the period. Especiall.v common now is the 
a(;;sumption of dramatic and pa~sionate attitudes, which, as described by 
Richer, include "the attitude of the cross, of defence, of menace, of ap
peal. of lubricity, of ecstasy, of dread of animals (as rats), of scorn," and 
the likC'. The body of the patient retains, at limes for indefinite periods, 
whatever position is first assumed (hysteric catnlepsy). In smne cases the 
patient falls into a condition of u.pparent sleep or narcolepsy (hysteric sleep, 
lt,11sh>ric somnolence, hysteric trance) of varying degrees of intensity; this 
ma.~· persist for any period of time, from a ho':lr or two up to weeks, months, 
or e,·en years. In these extreme cases. while the patient at first appe~rs 
tQ be in a normal sleep, sooner or later the body ~sumes a corpse.like 
appearance, with pale, waxy skin, almost imperceptible respiration and 
cardiac action. and a. subnormal temperature. 

(d) The Stri[JC of IJelirium.-Tl~c finaJ ~tage ~f the hysteric convuls!on 
i:-; but a continu:ttion of the prececlmg period, with, howe\'cr, a. cessation 
of the mu~cular movement to a great extent. 'l'he tendency now is to 
delirium of a milcl type. tinged w_ith more or less melancholia. Consciou~
ness is maintaine1l throughout this stage, and there now appear some cur i
ous motor phenomena that m:iy persist for da)~S or ~reeks. ~rhcse may 
con~ist in the abolishment of muscular power in rnrious portwns of the 
boily. Ven· often a~!'lociated with these motor phenomena is noted a con
ditiOn of mllti~m that lasts for indefinite perio<ls of time. 
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Hysteric paralyses occur, and may simulate any form of the organic 
paralyses (monoplegia, hemiplegia, paraplegia). In many cases the p:itient 
is left with a more or less permanent spasm of a. single set of muscles nr 
of associated sets. These so-called hysteric contractions may affect auy 
portion of the body. One arm may be bent at the elbow or one leg at 
the knee; in the fo l'mcr case the fin gers are rigidly contracted ant.1 em
brace the thumb, which is crossed upon the palm , while in the latter the 
toes are strongly flexed upon the plantar surface and the foot is i1H'crtcd. 
The :tnkle- and knee-jerk persist. In other cases a curious 1'.pastic gait 
is produced that closely si mulates that of spinal scleros is. 'l1he m~1scles 
of the hips, shoul<ler, back , and neck (hysteric torticol/i.,) may share m the 
process. In women th e muscles of the diaphragm an<l abdominal walls 
may be involved (l1jjSterie pseudo-cyesis). Hysteric 1·olatory spasm, hys
teric athetusis, and hy11taic tremor arc all dependent upon a spal:m10<lic 
action of the muscles affected. 'l1he conYulsive seizure generally is of 
sltotl duration, lasting hut fifteen to thirty minutes. Occasionally, how
ever, there is dc\·clopcd a prolonged convulsive status, during whid1 time 
the patient continual ly fall:; from one con nils ion into another, until one 
hundred or more may be recorded and the excess of nen·ous power is 
exhausted. 

(:1) The Latent or Interconvulsive Stage, or Period of the Stigmata.
After the conYulsive attack the patient enters upon a. more or less pro
longed i11terval of comparative quiet; this is characterized, howcyer, by 
numberless and varied pbenomeua-the hysteric st~qmata. The whole 
course of the affection ma.v be comprisetl in this period, convul$ions being 
absent. As I ha.Ye already stated, these can best be described untlcr the 
beads of the \'arious sy!':.tcms : 

(a) The Nervous System.-This presents the most characteristic hys
teric stigmata. 'l'hry arc generally grouped into the three classes of 
motor, sensory, an<l psyeltie. 

'The moto1· symptoms ha.ve a1reacly been referred to in part in the de
scription of the hysteric convulsion. They embrace every variety of mus
cul ar pathology, from obdurate paralysis to and including tremor, inco
Ordination, and tonic spasm or contraction. 'l'he hysteric paralyses, as 
8tated, may be absolute or partial, and either general or limited to groups 
or to individual muscles, and may simulate any variety of tmc paralysis 
of organic origin. 'niere is usually noted an exaggerat ion of the reflexe:-; 
of the affected side, muscular wasting may or may not be present, an<l it 
is not at all uncommon to find assoc iated contractnres and sensory phe
nomena. 'rhc paralyzed limb or limbs show evidences of circul.atory di .... -
turbanccs, as edema and bluish discoloration. In the p:uapleg1c cases it 
is unusual fo r trophic disturbances (bed-sores) to appear; some atrophy 
of the a ffected muscles may, however, be noted. H ys teric tremors are 
not infrequent, and are usually well ma.rked and persistent. 1J'hey are 
generally associatPd with contra.ctures and other hysteric stigma.ta. . 

H ysteric incoOrd ina.tion (hysteric ataxia) has also been termed astas1a
abasia; it is one of the rnrest of the motor phenomena of hysteria. 'l'l.1e 
name implies an inability to stand or walk, although muscular power m 
the legs an<l trunk is retained (vide A•tasia-abasia. p. 1181). Ifystaia 
contraetures may occur as distinct phenomena or may be associated w~th 
some form of hysteric paralysis. L sually the contractures occur with 
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startling a.bruptnc:;s. and arc most imense and persistent, resisting even 
thl' effects of sleep and the anesthetics. There lll<L.Y be a8socitite<l sensory 
phenomena. 'fhe toes and the fingers tu·c most frequently the sca.t of 
cuntracturc, but the muscles of the face and neck ma.y Ii kcwisc l"hare in 
the affection. 

Sensory Symptoms.-Thc ancstbctic. hysteric, and pa.rcsthetic rnri
l'ties a.re noted. Patients showing hysteric ancsthc~ia are able to run 
pins into th~mselves without ::.howing tl1e !!lightest degree of 1Suffering. 
The anrn;thcs1a may be gcncml or it may in\'olvc but half of the body or 
scattered areas of the cutaneous surfa,cc. Se9me11tal ane.-<tftcsia is the 
term applied to th<Lt condition in which a. limb or a portion of a limb is 
involved. Not only is the skin affected, but often the d!.:cpcr ti~~ues as 
well, and there i~ generally some \·asomotor involvement, :Hi is sho,1n 
hy die fact th~u p_unetures by a. needle are not followed b.'' bleeding. 
There i~ often as.:-oc1atetl an anesthesia of one or more of the ~pccial senses 
(11.11steri<• w111auosi1S or blindness, liysteric deafness, and li!f{>leril' anosnda). 
The conjuneti,,re ,·ery frequently escape. The anesthesia is se,·ere. as a 
rule, immediately after an hysteric convulsion, but it may be entirely ab5cnt 
throughout a gin:-n case of hysteria. There is oftrn contraction of the 
fil-'ld of Yision or inrcr;;ion of the color-fi eld~, tlic red being more cxtcn
~ivc than the blue. 

Hysteric liyperestliesia is also a f'rN1uent clinical manifestation, antl is 
generally confined to limited areas. as the ornrian, mammary, or ~pina l 
regioni.;,, or to one of the larger joints (h!JSfrric Joint), simulating organic 
disca~e of the part. 'l'hesc conditions can be recognized by Hhcrizing 
the patient. "hen perfect mobility of the affected joint is note<l. When 
one of the mammre is invol\·ed, the organ becomes exceedingly painful to 
the touch and slightly edematous (hysteric breast). Hysteric pureslhesice 
include the common varieties of formication, dead fingers. and the like. 

Psychic Symptoms.-'J'h eRc ha,·e already been mentioned among the 
proclromal ~ymptorns-viol cnt anrl capricious cha.nges of tcmp<'r, m<.•ntaJ 
deprc . .;;!'ion and unrest, melancholia, and a notable lack of rnlitional 
power whereby the patient becomes especially open to the suggestions 
of the hypnofo:.t. 8uch patients may f{C\'cJop into that strange Condition 
known ~s ·•double consciousness." 

(b) The Digestive Syste~.- ,\mong ~he us1.ml clinical manifestations 
of this group m~y he rncnt10~1ed t~1wrexia (wl~1cl1 ma.y be complete),. a 
~rrangl' arnl per:-;1stcnt perv?r:-:10n _o! taste, occa~101rnl uncontrollable vom1t
mg without nau,.,ca. (ltyrstene tro1~nl~ng, c~nore.rut nNl'OSa), marked dysp?p
sia. and nt timc:S extreme cmac1at1on with drynC':-:s and a. parchment-like 
feel of the skin. Excc:-:.~ire flatulence and the peristaltic unrest of I\:i.bs
rnaul ma.y be marked s.yn1p!o~1s. as may abo ei~l'.cr di~1Thea or cons.~ip~
tion. Jlysteric ltemate11tl'Xt8 1s the r~:-.ult ~f irnallowmg blood; tl11s 1s 
usually drawn from the gum~ or tonsils, or 1t ma.y be taken secretly by 
the patient from other extcmal sources. 

(c) The Respiratory System.-Difficul.ty of respiration (liystPric dys
pnea) is not uncommo11 1 and 1s characterized ~y an extreme rap1cl1t.y <Ult! 
shallowness of the respiratory movements .. 'l hes~ are muc~1 out of pro
portion to the heart-beats, and arc unassocia.ted with cyanos1s .. In other 
ca."iCS the disturbance assumes the form of uncon_trolla?Ie ya.wnm~, sneez
ing1 or hicconghing, due probably to a spasmodic action of the mvolnn-
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tary mu~clcs of the bronchial tubes and diaphragm. llyxteric l'Ollf/lt i:o. 
a troublc:-omc, and ,·cry often a stuLborn symptom, occurring e:-.pt·
cia.lly in young female:-:.. It is dry and Larkin7. au<l, as a rule, unaccom
panied hy cxpctloration. At time~ it may be followed b~· hy.,.teric 
hemoptysis, in \\hic:h there is an c:::;capc of light-red fluid from the 
pharyngeal muco~a. Jlysterfr aphunia 1~ al!'o frequently noted: in this 
condition the patient scarcely speaks in an audible whii:;pcr. In l:iuth ca:::t·is 
restoration of the voice is as of sudden occurrence as is its loss. ln one 
of my own ca:.:;cs aphonia manifc:.:;tc<l almost true intenniLtcncc for a period 
of five years, while during the last two years 01· over it bas stubbornly 
persisted even without remission. 

(Cl) The Vascular Syst em.- Hyste1·ic tachyca>"dia is often noted, anJ 
much lrss frequently /1yslcl'ic b1·adyeardia appcarfi. A ''nrict_v of pseudo
angina is not of rare occuncnce (vide Angina Pcctoris, p. GGO). Yery 
fre4ucntly the ptttient exhibits a localized ilu~hing of the skin (l111steric 
erythnna), and c8pecially of the face anll neck. or, as has alrendy been 
noted, lherc may be an apparent bloodles!'ness of a. part. Jlrofui:;e general 
or localized sweatin~ is not uncommon, and may at times be bloody. 

I l ysterir fever may be mentioned here as a rare manif'ei:itation, the 
bodily temperature mmally being normal in hyi:;teria. The elevation of 
temperature may be moderate or there may be an extreme byperpyrexia. 
(110°-1 ~0° F .--13.3°-!8.8° C.), without grave results. lf this be 
a:-sociated "ith localized neuralgia, it becomes a difficult matter to dia~uose 
between the neurotic condition and organic disease of the apparenlly 
affected part. 

(e) The Urinary System.-A n excessive flow of urine (ltystn-ie polyllri~) 
is of very common occurrence, whi le the opposite condition (anurfo) 1s 
mU1·h rarer. 

D iagnosis.-'l'he diagnosis of hysteria must depend largcl:· upon 
the history of tho attack, tho previous history of the patient, and the 
recogn ition of the features of the neurotic temperament. Individuals 
po;.;sc~sing thiR habit arc generally spare of. hod;·. of quick movement~, 
brilliant and changeable eyes, an emot1onal disposition, and unstable men
tal equilibrium . Close and judicious inquiry among the friends will, 
as a rule, elicit a history of previous hysterjc seizures of laughing and 
crying. The µ:reat tendency of the profcf'~ion, unfortunatel~·, is to oHr
look true organir conditions and ascribe the patient's !-=.ymptoms purely to 
an hysteric attack. Oppo~ite1y, it rnuH not be forgotten that C\'Cll 

genuine h~·stcrics ma.y dC'Yelop true organic disca!'e either clurini.r au 
attack of hptcria or in the intervals, and these intcrcurrent affections 
nrn.y, though rarcl;·, terminate fatally. 

Differential Diagnosis.-Y cry important is it to (fo;tinµ;ui~h between 
h;·;;.teric and true hcmiplegia, and between hysteric and organic abdom
inal tumors. In the followinp; tables the mo:-:t f'triking points of differ
ence bctw(•cn the"c eondition~ ha.Ye been set tlown : 

ll\·ST~;111r P ,,1,!-\1rs. 0Rf'l,\NlC' P,\l.SIES. 

1ry1:1teric stigmat11 are a.b~ent. 
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lfrsTERIC' P.u.s1£8. 

:;;,~;~~:;~~~~~.l~~~~~i'~~r:b::":·•st-
'l'ht~a~~r~11~~"':1~1Js :;~it;ti~~:r.he more or le~s 
Th .. :.~~~~cr of motion returns before sen· 

Jnn~~~~~~t11~·~;i:.~:~~i:i the facial mu~cles 

Anesthesia generally causes relaxation of 
hysteric contractions. 

Il\'~TERIC AB00)11XAI, TUllORS (PSEL'DO· 
cn:s1s). 

Ahuo11t inrnriahly occur in neurotic 

Th:0;:;~u1:~i~n~!~~t;1 ~~ 0!~~,1'.::i·ably tym· 
panitic. 

A~~:~~~~ia. cau:-c~ u dis1ppcarance of the 

hvariablea.'itosizenml tonidty 
Is accompanied by tympany and flatu· 

Jenee. 

0Ru.u.ic PALSIES. 

A~~ya1l~:a;~~t:'~~~~'~:?;~~ied, H>01wr or later, 

·~~~c~~~~~ I~ ~i ~i~~~~~r~~ ~~~n :: r:~n~t~'1:~~ ~~d. 
Sensation fir,,,treappear!I 

Tl~~t~1:\~le 1:~~c~~~,,~~8tl\~1 ~~~-!cI°:u or~~~ 
O'ff~~~~:'.;,~~;'.1;;'.:~,,!,~';t~acHons "'' not 

OR0A:-.1c Aaoo.}llNAL Tn10Rs. 

Occurirrcspecti\'eof sex. 

The pcrcussion-noteo,·er the swelling is 
<lull, or a dull tympnny. 

Anei:;the,,,iahasnoeffectupon the tumor. 

~lowly but steadily progrc:--.efl in size. 
The bowels are not alway!! distended by 

gas. 

The differential Jiagnosis between hysteria and true neurasthenia, and 
epilep!";~-, will be found in the discussion of the latter two affections. 

Prognosis.-.\ s rcgarcls death, the prognosis in hysteria is good: 
true hysteric patients never <lie of the disea~e, nor does the hysteric 
spa.<.;m ever result fatall_v. ~ \_s to an ultimate cure, however, the prognosis 
is very doubtful. If the disease occur eai·ly in life an<l if there is a 
marked congenital neurotic tendency manifested in the patient, thcl'e is 
almo~t no hope of effecting a pcrni;rnent cure. In the acquired cases, 
under proper moral and hygienic control great benefit may be effected or 
eren an ab:mlute cure recorded. 

Treatment.-Of the Temperament.-_._\ ccurately speaking. the treat
ment uf h,Y:)teria ~hould be begun before birth. Neurotic women bearing 
chil<lren should be ~uhjectc<l to a. cour.~c of rest-cure and mental and 
moral :sua~ion, and the conclition of their nen-ous sy:-.tems should receive 
the careful attention of the attending physician . :Neurotic children re
<t_uire the grca.te:;t care during the devel?pmental period. A str~ng phy
sique mm;t be secured h~· proper attention to out-of-door cxcrc1se, and, 

~~1:~!:f ~;~~c b~ci~t~~.i::.~:<la~otht~;~~l~~:1~11~f;1~c.1~t;!.o~t~~~u1~~ c?~~~~~1o~hi~d~~1~ 
modern course$ of e1l11<:ation, but :should he tramc<l. if po~s1hlc. at home, 
where the clement of competition may he eliminated. t',v:'tematic hours 
of study and of recreation (".i~h absolute rest from !-itudy_ during thP 
summer month~). an<l opportu111t1e:s of ~ra \:cl ni~1l ~h~m~c of all' and_ :-:.cene, 
will work wonders in the~e ltypercsthet1c lntle 1111l1n.iluals. Espl'cmlly a.t 
tLe time of puberty is tl1e greatest of c_are rcquire1l rn order to tLvoitl an 
ad(litional strain upon the alrc~<ly seriously taxed nervous systC'm. T n 
ad<lition to the forcgoi11p: a s~rict ~rntch mu~t he ~cpt over the moral 
nature of the child. The sat1::;fact10n of ever.v wlum and the lack of 
moral sua~ion arc the surc;-;t ways to de,,eJop tLc hysteric temperament. 
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When pos:-;ible the c11il<l should be taken awa.y from the enervating in
fluences of city life. The diet should be plain, but nutritious, and all 
over-indulgence is to be ab~olutely prohibited. Fre1lucnt bathing and 
friction of the skin are very beneficial1 as well as carefu l regulation of the 
emunctories generally. 

The Hysteric Convulsion.-During the hysteric ~eizurc the patic11t 
must be carefully watched, and suitable measures should he adopted to 
cut short the attack; all extreme measures, a.nd sc\·erity1 however, are 
unwarrantable. Cold plunge-bathing, the <lashing of cold water into the 
face, or the hypodermic injection of apomorphin , thereby producing a 
profound mental r-;hock, may ha.Ye a beneficial effect. Pressure O\'er the 
ova.ry or upon one of the large vessels (as tlie carotid) will sometimes 
:µromptly irnluC'e a termination of the attack. 

Internal Treatment.-In this period of the disease it is probable that 
most can be Jone to impro,·e the condition of the patient. In addition 
to the general laws of mental and physical regimen already advanced, the 
patient should be taught, a~ far as is po~~iblc, the undignified condition 
into which she is sinking, and advised and encouraged to exert powerful 
efforts to control her ncn·ous organism. To this ('tHl sl1e :shou ld al.so be 
gi,·en full dose!-l of the ncrvc·scdatiYeS and anti.spasmo<lics (rnlerian, af:.tt
fctida, sumbul, musk, and c:amphor), together with the µ:cncra l tonics 
(iron, arsenic, strychnin). I ha,·e repeatedly found the rest.cure of \\'cir 
)fitchell especially beneficial at this time; it is fully described under 
NeuraRthenia (1 1ille p. 1177). 

11 ypnotisrn has commanded consi<lerablr attention 1luring this stage ?f 
the disease, and it is claimed that under the suf!gcslion of the hypnotist 
an ab:;olute cure very frequently follows . Thi8 is not altogether true, 
however1 for while many patients are untloubtedly benefited by this pro
cedure, the good result must be attributed not alone to the suggestion of 
the opemtor, but also to the profound mental effect pro<lucc<l upon the 
patient by the mysterious process. 

In the treatment of the organic manifostations, which, it must be re· 
mem hcred1 are dependent entirely upon the general nenous condition1 

the physician is called upon to exercise the greatest amount of tact. As 
far as is possible the mind of the patient lllUSt be directed a.wa.y from the 
affected part. The irritable bladder must be treated by internal remedies, 
as boric or bcnzoic acid, salol, or the compound infusion of buchu, and not 
by local irrigation and catheterization. 

ll,ysfrric ronlitiny may not require any special medication. Occa~ion· 
ally, howC\'er1 it m:ty be relieved by rec:tal alimcntation. Cocain hydro
chloratc in the form of a 10 per cent. solution (doJSe internally), and the 
application ?f mil<l counter-irritation or of a small fly.blister oyer the cpi· 
gastrium will be useful. Cannabis imlica, acetanilid, phenacetin, aud 
antipyrin 1 in small doses and only when absolutel.v nt•edful, will relieve 
hy8teric new·a~qias, especially the cephalalgia.. For the pseudo.angina 
pectoris, digitalis, strophanthus, caffein, amyl nitrite, or nitroglycerin, or 
a combination of these drugs in suitable doJSes, may be exhibited. 

l?or the pelviv hyt){!l'esthesia of hysteric females local applications (tinc
ture of iodin, croton oi l1 or a small fly-blister) over the O\'arian region may 
prove very beneficial. 

llysteric palsfrs, either general or local, and hysteric disturbances of 
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the special senses, must be treated on general principles. As far as is 
pos:;;ible the patient's attention must be directed from the affected part or 
parts, aucl an occa::<ional local blistering, the use of galvanism and rnas!'arre, 
with daily friction, will be of sen-ice, especially when they are supple
mented by an uppropriate course of internal medication. 

In ~elected cases surgical procedures may prove .speedily cffecti\'C, 
though the relief afforded is not always permanent. Thus W. A. New
man Dorland nnd others have performed ovariotomy in cases associated 
with disease of the uterine adnexa, and while this has been sometimes 
followed by a sudden a.ml complete cessation of the hysteric manifesta
tions, recurrences after a varying interval are common. 

NEURASTHENIA. 

D e finition.-Functional exhaustion and irritability of the nerve
ccnters. Neurasthenia is the expression of an abnormal f':ensitiveness 
(irritability) in responc::e to stimuli, and of weakness of the nerve-centers 
presiding over the organic f'unctfo.ns. Seveml varieties-cerebral, spinal, 
cardiac, and gastric-have been distinguished, owing to the fact that the 
predominating features mlt.)' be manifested by single organs or systems of 
the body. ~l1hat the disease is essentiaJly generalized in all instances, 
however. I do not doubt. It is not a ps.vchosis. 

P a thology.-A variable degree of weakness of the sympathetic cen
ters, permitting congestions on trivial provocation, is obvious, but there 
are no discoverable lesions (coarse) in the nerve-centers tlutt a.re peculiar 
to the affection. C. Y. Hodge 1 has invited attention to certain changes 
in nerve-cells during the active exercise of their function, and something 
of pathologic importance has been added to our prC\·ious knowledge by 
his observations. 'J1here arc many causes ant.I associa.tccl affections that 
present a variety of morbid lesions, but they arc purely incidental. It 
should be pointed out here that neurasthenia is often found in association 
with other functional nervous disorders-a fact that has not only caused 

:~~~~ ~~hn~~~~~i~~lata~~onag d~=~·it~~~ :::~~~~~ ~tutd!eass na~:o el:~~t~o the belief 

E tio l ogy.-The causes are divisible into--1, predisposing; and 2, 
exciting. Among the f~rm.er. (a) .!t.ere~ity heads the list. A clear hi~tory 
of nervousness or morbid 1tT1ta.b1hty m one or both pa.rents (oftener the 
father) is at times obtainable. .Ancestors tha~ werC' su~erers fro~ gout, 
rheumatism, syphili'I, tuberculosis, and. chron1<.: alc.ohol1srn .. all d1sca~es 
that exhaust vitality, may have transm1tt~d to. then· offspnng a strong 
neurasthenic di~position. Thc.Iat~c1', have ml~el'lted a. small stock of ner-
vous energy with which to begm life s unceasm~ strn_f?gle. . . 

Of other predisposing factors. may be mentioned 111 pa.rticulttr (b) 11n

propcr training, mental and phys1~al, and (?) the chara.cter of the mental 
pursuits, those entailing str~rns bemg especially deletcnou.s. (d) A,ql' nnd 
sex are not without appreciable effect, most cases oerurrmg between the 

t Joimwl of Norphology, vol. v. N'o. 11, p. 95. 
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twentieth and fiftieth years, when the work arnl worry of life arc maximal; 
they are more frequent in men than in women. 

Exciting Causes.-According to my own observations, traumalism ha:; 
an active potency, though it is probably not the mol'it frequent cause. 
Overwork, at least in America, is responsible for a greater numLcr of 
cases than any other single factor, an<l in estimating it:s effects the rela
tivity of individual nerve-capital must be carefully considered. Asso
ciated causes are to be observed in unplefu:iurablc emotional exc:itement, 
mental worriment, particularly if dependent upon love-affairs, and sexual 
excesses. Abuse of the sexual organs, excessive vcncry, masturbation, 
an<l the like arc powerful in produci ng neurasthenia. Finally, as state<l 
under Pa.thology, the condition ma.y be induced by other functional and 
organic affections (symptomatic neura.stLenia,). 

Sympto m s.-The subjective symptoms are protean aml varied, but 
the~e arc often learned only after close interrogu.tion, the patient being 
unduly reticent as a rule. Among the more prominent an<l numerous 
features entering into the symptom-complex of neurasthenia are great irri
tability, physical fa,tigue without adequate reason, even to a feeling of 
utter exhaustion on rising in the morning, disturbed sleep, headache, with 
.i sense of weight and coustriction1 impairment of memory, anorexia, and 
<·onstipation; the p:itient is very irritable, dispirited, is fearful, and fre
quently sinks into a state of ab~olute dejection. Female sufferers-and 
le~s frequently males als.o--may manifest strong emotions, an<l in such 
ca,:es the condition presents many points of re~cmblance to the milder 
forms of hysteria. The external appearances may be in<licative of sound, 
vigorous health; oftener, boweyer, the phy:;iognomy is worn and anxious. 

~rhe mot or phenomena include, besi<les readily oncoming exhaustion of 
the muscula.r strength under exercise, a variable condition of the tendon
reactions. On the whole, however, they arc increased. :Muscular tremors 
(fine) arc sometimes present, and particularly when ncurasthcnit~ is the 
rl'sult of tra.uma or fright (Dercum), an<l spasmodic contractions (usu:tlly 
brief) of small isolated groups of muscular fibers of the face, trunk, or 
extremities are observed. 

'rhe sensory disturbances a.re varied and sometimes striking. The 
patient tn<ikcs constant complaint of feeling "tired" or "ne\'Cr re~ted," 
and indeed sometimes betakes himself to bed for this rcas.on. A feeling 
of "lightness, " giddiness, and even true vertigo, may occur and recur. 
and rarely the latter symptom is wellnigh continuous. 'l'hc headache (pre
viously mentioned) is often wholly dependent upon mental work, since it 
lfo•appcars with the cessation of the 1atter. Another form of pain is a 
dull aching that may be generaliz,ed, though more commonly it is con
fined to the small of the back and limbs. Spinal tcndernc>s, "hen sought 
for, may often be elicited over certain circumscribed areas or mere points, 
and it may be combined with a deep-seated ache or an exacerbating pain 
("spinal irritation"). Cutaneous h)~peresthesia. is common, but anesthe
sia. is not found in uncomplicated neurasthenia. Numbness, either spon
taneous or as the result of slight pressure, is a conspicuous feature for a 
variable period upon or near to the nerve-trunks, an<l linked with it 
there may be a. generalized or localized feeling of coolness of the body
surface, or of pricking sensations (formica.tions) and circu1m;cribed sub
jective sensations of heat and burning. 
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The psyc!tic symptoms grow out of the same fundamental conditions 
as do the physical symptoms-i. e. fatigue of the nerve-centers. As 
would be expected, lhcn 1 the capacity for sustained mental work is gener
ally lessened, and the power to concentrate or rivet the attention upon 
an~ subject as well. . The pa_tient is s~l~-ccntered_1 sensitive to a degree, 
easily angered, an<l is morbidly susp1c1ous. ll1s emotional nature is 
unstable, and the mental depression (before mentioned) deepens until it 
approaches true hypochondria. 

Insomnia, varying in form, is frequent, and disturbances of the organs 
of special sense arc not wanting. The eye presents the most important fii
tigue-symptoms. Yision may be imperfect (blurrcJ)1 and continuous close 
use of the e.ves be impossible. 'l1here is a lack of power of u,ccommodation 
and retinal hypercsthesia ma.y supervene. 'J.1he pupils may be unna.turaJly 
large. All forms of tinnitus constantly a.rise in neurasthenia, and may 
lend so vivid a coloring to the clinical picture that the real nature of the 
attack is lia.ble to be overlooked. I have recently seen a. case of the sort 
occurring in a. clergyman (thirty-six years old), in whom the diagnosis of 
aural disea~e had previou~l.v been made. This symptom, like all others 
due to neurasthenia, may, howe\•er. be associated with genuine organic 
disease.~ of the ear (otoneurastlwnia) . Disturbances of taste also tend 
to appear, but they are of minor importance. Various motor disorders, 
:"ucl1 as hot Hushes and profuse swea.ts, commonly arise in consequence of 
the diminishccl tone of the arterieB; these form quite distressing fatigue
symptoms. Yisible throbbing of the superficial vessels and of the ab
dominal aorta, and rarely also of the veins and the capillary pulse, occur 
in the affection (vide Aortic Regurgitation, p. 597). The m·inary pJie. 
no.mena may excite particular attention owing to their promincncx•, and 
tb1s r.cmark applies especially t_o the frequent combination of ucur:i~thcnia 
and lithemia. (lit!iPmic neurasthenia). Oxaluria and transient glyco::;uria 
an1l albuminuria may a.lso be present. The daily amount of urine is 
often small, and less frequently it is large. 'The sexual a.pparatus is weak 
and irritable, as shown by frequent seminal emissions (nocturnal) and 
incomplete erections. and, if the subject be marriC'll. by premature <'jacu
lation. 'l'he fear 11f becoming impotent often rC'111lcrs the mental attitude 
or those really potent such as to excite the keenest compassion. The 
iwgasm in the female and the emission in the male arc followed by a sense 
of prostration and mental depres:::ion. 

The soma.tic disturbances referable to the heart (palpitation, prccordial 
pain) hM·e been considered under Xeuroses of the I leart. and the various 

Yi~;;;~~~~e1t~~a;l1·~e~~~~r~~e~11 1~1:1~led!!c~:~~~.'~1°~1~r~~~o:.:~.i~fic~h~a~~~m~~~~ 
the predominance of Special ancl localized groups of symptom~-e. g. wben 
the reigning features are 51pina.1 the variety is termed spinal neurnstliem:a; 
when these are presented by the sexual apparatus, sr:rual neurastltema; 

;~~u;~ ~~ ;5y~·~~t!m~n~~~~c:tti;~: ac~~~~~~\~;:!~:1 ~e;~~~i~~!~c~ 1~~:natlc~~r t~\~! 
diviHion of nrurasthenia. mto separate forms.

1 

Diagnosis.-'J1hat cases of neurast?cnia are mi.sdiagnoscd as other 
conditions and the reverse, I feel convmced. An important matter at 
the outset 'is to avoid confounding the neurasthenic symptoms (secondary) 

1 S i·rvmts Diseases by American Authors, p. 73 
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of various local and general organic diseases with the primar_v form lJy a. 
careful exclusion of the latter. From ltysteria the diagnosis is as follows: 

lil'STUUA. 

g~c~~~11~~ ~~1!:;fJ~::1t1;~;~:~~~iug a marked 
lwrcditary taint. 

'l'hco111;ctit:.frcqucntlyabrupt. 
The clinical features arc dependent upon 

an ('XCCl"lf.! of lll.1"\'0llS e:1Cl'!!Y· 
Presents the characteristic sti~rnatn, as 

1s ~~:~!t~:~c~,~~c~:~~~~:1i:~ll ~; ~~i~f! .~~l~~~·-
vul~i\·e seizures. 

Neural~ic attacks are infrequent or alto-

1 n~~1l1~11~;;iai~5~~!· marked. 

N•:t:ltASTllEXIA. 

Atrueneurot:>i:;. 
Occur:- as the result of nen·e-tire, O\'Cr

work, and tlw like in indi\•iduals not 
necesE.arily 1m·,.entin!! IH'reditary taint. 

The onset is always~radual 
Is characterizC'd by a notab le lack or in

~uffic i c11cy of nen•e-forcc>. 
'l'hCt:>Carenbsent. 

Uom·ulsi1•e seizures nC\'Cr occur. 

Neuralgic tittacks are 1·cry common. 

Insomnia.is ,·cry common. 

1 lysteria, it is to be remembered, may be a complication of neuras
thenia, and this association must be distinguished from simple hysteria. 

P rognosis.-Ncurasthcnia is a curable disease if appropriate treat
ment be commenced before secondary structural changes set in and render 
the use of the most appro\"ed measures of no avail. In loug-standing 
cases deleterious ha bits (rnorphinism, chloral ism, alcoholism) arc some
times developed and prevent the possibility of a cure. Hysteria (the 
complication) tends to delay, but does not preclude. recovery. 

Treatment.-~l1hc first step should be, after locating the ~rnjor cau~e 
or causes, to remove them, or, if th is be impossible, to min11nizc their 
baneful influence so far as may be. :For example, if the conditions have 
been induced by overwork of the brain, rest for lhe organ must be pro
cured; if scxuttl excesses have been the obvious responsible factor, rest 
for the sexunl appa ratus is imperatively demanded. In the next place, 
the mental and moral environment must be conducive to contentment and 
to wholesome forms of exercise of the mind. In this wa.y the exhausted 
stock of nervous energy can be often increased by the natural recuperative 
forces alone. Indeed, successful removal of the e:;;scntial etiologic influ
ences is in the mildPr forms followed by prompt recornry. In not a few 
111~tanccs the symptoms disappear as the result of a prolonged sojourn in 
a i;mitahlc clima.tc or by tra.vcl for a. considcra.ble period with its ever
accompanying change of scene, though it is well in doing so to avoid the 
din and excitement of large cities. The compulsory rest and complete 
isolation, combine<l with the purity of atmosphere, afforded by a sea-\"oyage 
sometimes work admirable results. Unfortunately, many subjects suffer
ing with neurasthenia, and particularly males, are either una.blc or un
willing to arrest the loss of nervous function by ceasing their excessive 
activities. In the majority of instances, for the reasons above stated, 
certain other measures- hygienic and medicinal-are to be advised . 

Next to the importance of remov ing the exciting agents, stands rest. 
Jn :-;evere and long-standing cases this should be made as nearly absolute 
as possible, while in the milrler forms merely lengthening the hours for 
sleep or rest in bed, as first pointed out by Dr. S. W cir ~1itchell, often 
suflices. 'l1hc amount of rest must be a.ccurately proportioned to the 
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necessity of individua1 cases. '11
0 Dr. S. Weir 1'litchell belongs the credit 

of having introduced the "rest-cure'' in the management of this disease. 
'fhis mode of tre:itment in very old, and in profound cases produces curn
ti,•e effects unobtainable in any other manner, though it docs not give 
complete restoration to health, as a. rule, and must be variously modified 
in individual instances. It embraces not only absolute rest, but also 
''passive exercise" and forced feeding. Both body and mind must re
ceive rest; hence confinement often is not sufficient, and the patient must 
also be strictly isolated from friend~ and relatives, particularly if hysteria 
be associated. 

The patient is to be put in charge of a. properly selected nurse, who 
will afford agreeable entertainment by suitable conversation and reading 
under the instructions of the physician. In desperate cases the patient 
shoulJ not be allowed to feed himself, must not rise to void the urine or 
feces, nor even turn in bed without the help of the nurse. 

The neurasthenic also demands a. special dietm·y, that is to be made up 
at first of milk. 'L1his :"houl<l be administPred in small qua,ntities at the 
beginning (3iv or v-120.0 or 148.0, C\'ery two hours), and slowly and 
grndually increa~ed until at the end of a week or ten days large quanti
tie., are taken (3,·iij-x-236.0- 300.0 e\'ery two hours). When whole 
milk cannot be readily digested skim-milk should be employed. 1-10 the 
milk, should the patient become decidedly hungry, may be added in the 
course of five or six clays very light nutrients (plain boiled rice, a soft
boiled egg) and a little later meats (lamb-chop, steak). Com;tipation 
calls for the use of unbolted bread (graham), fresh and stewed fruits 1 

and butter. Thi::; isimple dietary is to be emiched until three large meals 
arc taken daily-" such, for instance, as a breakfast of fruit, cracked 
wheat, one or two soft-boiled eggs, or a good-sized steak, wcll-servecl 
chops, bread and butter, a,nd milk; a. dinner of a. good slice of roast beef1 

with vegetables ancl boiled rice (in place of pototoes). '!'he supprr should 
remain as a. light meal of bread, butter, fruit, light pudding, and milk" 
(Dercum). Tea, coffee, and alcohol should be avoided. 

Passit1e ei-erci~e1 massage, and electrfrity form an essential part of the 

:·rr;j~~~-~t~i~~·- tll~~'f~1!l~~tf~}·,~~i·<lst~u~~n1:f~~~~l cFo~:1~~~~~~~,1~1l~~~stl~~1~;~~~~ 
consists of gentle rubbing or lig~t strokes. As tolc~·ance becomes estab
lished mas~age should be pract1s~l for a l?nger. per10d (:ibout an hour). 
Deeper rolling, kneading, and ~p1ral marnpulat1ons are then allowa.blc. 
The direction of the venous blood-current-towarcl the center of the body 
from the periphery-is to_ be ?ome in ~nind, and :.~II massage-n:wtions are 
to be made in the same cl11"cct1on. rnHs measure is to he earned out by 

:1~:i:~~e;,.i~J·1h~h:h~~~~il~cot h:·;t~;~
1:~~ec~i~~:1:?c~~;. ~?{~ t:~~:~~~~1

1yco~1~~ 
pensates for the lack of ex~rcise. 'The slowly-inte_rruptcd fo_raclic current 
is to be selected and the a11n should alwa.ys be to m<luce ~mt1sfactory con
tractions with tl~e least amount of paia. 'l'he_ current should he :~pplied 
to the individual musclcs1 one of the extremities being selected, and the 
poles a.pplied over the mo;~r p~ints, passing. f~·om muscle to muscle unti l 
all have been faraclized. 1 he tune of each s1ttmg ~hould not exceed half 
an hour. The entire body should also receive the faradic current (rapidly 
interrupted). A Jorge sponge moistened with salt water is applied at the 
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nape of the neck, and another to the soles of the feet, an<l the stron~est 
current tolerable is thus used. 'l'his process should be continued from 
fifteen to twenty minute.-:;, an<l, like the fara.<lization of the single muscle , 
it is to be repeated at intervals of twenty-four hours. 

'fhe rest-cure in all of its detail.s should be continued for a period 
ranging from four to eight weeks. The patient should leave his bed in 
the most gradual manner, and should sit up for a few minutes only at first, 
the time being gradually lengthened; soon exercise may be commenced 
in a like manner and be cautiously increa:;.ed. During this period of 
convalescence it is my custom to omit the electric treatment, while the 
massage is coutinued a.t intervals of two or three days f()I' some weeks. 
After the patient has reached the point of marked improvement, as evi
denced by a. large appet ite, the disappearance of the most pronounced 
subjective symptoms, and especially by a substantial gain of weight 
(twenty to twenty-five pounds-11.3 kgms.), he should be advised to 
ma.ke a change of air to the country, or to the mountains or the sea
shore (if it be not the summer season). 

Hydrotherapy is positively and rationally serviceable in the manage
ment of neurasthenia. The water may be employed in the form of the 
shower, spray, bath, or pack, and is most efficacious when quickly applied 
for a few moments and followed by vigorous towelling to rcinforcP the 
action of the cold . A portion of a garden-hose with a sprinkler is read
ily attached to the water-pipe in the bath-room and furnishes the read
iest means of applying cold water. Extreme caution is necessary at the 
beginning of the application of cold to the surface, since there are neur
asthenic subjects that not only fail to receive benefit, but arc rendered 
wors::e thereby, in consequence of a highly sensitive organization. 

Drngs arc of minor importance in the treatment, and their routine use 
is to be condemned. Laxatives are often needful, and in my experience 
broken doses of calomel, followed by a saline, or the fluill extract of 
c:.iscara, have proved most effective. For a further consideration of the 
treatment of the gastro-intestinal symptoms the reader is referred to Neur
oses of the Stomach. 

Rtrychnin is constantly being employed in the treatment of this affec
tion, but its use should be limited to the more profound types. Full do:--es 
are required if we would expect good results. In cases in which anemia 
is marked arsenic may be employed with advantage. Phosphorus has al~o 
been r(>Commended, but it tends to disturb the digestive organs and rarely 
gives striking general results. 

ACROMEGAL Y. 
(Gianti.sm.) 

Definition.-A disease first recognized and described by Marie, and 
characterized by a progressi\re and peculiar enlargement of the face and 
extremities. 

Patholog'Y.-Tbose cases that have been examined postmortem have 
shown, as the most constant change, an enlargement of the pituitary body, 
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with a corre~ponding dilata.tion of the sella turcica, and a. persistence of 
the thymus gland. Less frequently there is fibroid degcncra.tiou of the 
thyroid gland. A few cases, howc\·er, have been reported in which one 
or all of these organs \\Cre norma.l. 'l1he lips, tongue, and trachea arc 
usually considerably enlarged, and the sexual organs may either be hyper
trophied or atrophied, the latter condition being more common in the 
uterus and testicles. The bones of the extremities and face arc thick 
ened, a.pparently chiefly as a. resul_t of hyperplasia of the spongy portion, 
a.nd Klebs has shown that the pcnpheral vessels, particularly those in the 
affected bones, a.re also larger. Occasionally there are hypertrophy of the 
heart and enlargement of the spleen a.nd liver. 

'l'hc etiology of acromegaly is unknown. ~farie believes that it is 
a. form of systematic dystrophy analogous to myxe<lema, and probably 
due to interference with the function of the pituitary body. Freund 
holds that it is a sort of inversion of growth associ:tlcd with alteration in 
the sexual organs. at puberty. Klebs belic,·es that it is due to a neoplas
tic cornlition of the vascular tissues, associated with a functional persist
ence of the thymus gland. Various diseases have preceded the develop
ment of acromegaly, but none with sufficient regularity to indicate that 
the subsequent appearance of the latter cond ition was other than acci
dental. Both sexes are about equally affected, and the disea:se ordinarily 
commences in adolescence. 

11he earl iest symptom is usually an increase in the thickne~s of the 
fingers and toes, so that rings, gloves, and shoes arc too small and can no 
longer be worn. This enlargement is chiefly in thickness, although there 
is also a certain amount of increase in len!!th. Both the soft a.nd hard 
parts are affected. The 1mils are Oa.tten'ed, longitudinally ridged, and 
more friable (spade-like lumd) . 'l1he face becomes consi~lera.bly enlarged; 
the supraorbital ridges project, g iving rise to a. rather ~ 1mian aspect; the 
nose becomes hl'oader and longer; the cheek-bones project; but the most 
positive characteristic is the enormous enlargement of the lower jaw, so 
that it becomes broader and prognathous, aml the lower teeth can no 
longer be brought in apposit ion with the upper. The spinal colum~ is 
ordinarily kyphotic, the change affecting the upper dorsal and cervical 
regions. Frequently there is also an associated scoliosis. 'f1hc rest of the 
".ikeleton remains unaffected for a. long time; finally, changes may be ob
"Cn-ed in the clavicles, sternuru, ribs, pelvis, and particularly in the pa
tellre. The skin sometimes shnws slight pigmentation : the hair is rough 
and may become thinner; the muscles occasionally exhibit incre:tSed 
electric Cxcitability, arnl less freq~1ently there is mm;c~lar atroph,v with 
reactions of de"'encration. The lips, tongue, and tonsils are usu:t1ly en
la.rged, and the larynx is in~r~asecl in dimension~, ~o that the. \'Oice be
comes deep and rough; this 1s a very characte~·1st1c symptom Ill w01.nen. 
Ordinarily, n.n n.rca of dulnc~s can be detect~d Ill the upper part of the 
sternum that has been ascribed to the persistence of the thymus gland. 
The tendon-reflexes may either ~e n?r~al, dimin.ishccl, or abolished. 'l'h~y 
arc never exa"gerated. '£he urme 1s mcreased 111 amount, and glycosur1a 
is often prese~t. '11hc secr~tion of swea.~ is a.ls? greatly inc~·cascd. The 
subjective symptoms consist of sevc~·e rnter1111tttnt or contmuou!S head
ache and of a diminution ~f the v1smtl power. There may be pare
sis of the third nerve, giving rise to external strn.bismus, and some-
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times to temporal hcmianop!'i:.1 as a result of prcs!'urc upon the central 
part of the chiasm by :rn enlarged pituitary body. Sometime~ late in the 
disca~e there are occasional momentary general tremor:-;. The patients 
often present polypbagia.and polydipsia . .Keuro-rctinitii-; an<l ~ub~equent 
atrophy of tbc optic nerve may also occur. Sexual power is u.,unll,Y 
abolished. In women menstruation ceases early in the disease, nnd the 
breasts atrophy. The mental condition is affected, and there arc usuallv 
g reat apathy and diffidence (perhaps explicable by their changed appca~
ance), loss of memory, and even, in some cases, imbecil ity. 

Diagnosis.-ln the later stages the appearance is charactcr i ~tic, and 
acrumegaly can then hardly be confounded with other cliscnRes. 'J'h e pe
culiar enlargement of the extremities, the oval, prognathous, and distorted 
face, the deep, rough voice, the more or less pronounced pigmentation of 
the skin, the w:..isting of the muscles, and the profound cachcx ia. give a per
fect clinical picture. In those cases in which the cachexia has become ex
treme there arc from time to time peculiar tremors or spasms of the body. 
In the earlier s.tages, however, the disease is most ea~ily confounded with 
the hypertropltic pulmonary osteo-artliropalhy of )farie. 1 n this both 
hands and feet are greatly enlarged} but the fingers arc club-shaped, 
the face is not i1wolved. and there usually exists some chronic pulmonary 
complica.tion. Jn a case that I obsened there were bronchiectasis and 
bronchorrhea. From osteitis defonnans it ma~1 be distinguished by thC' 
fact that in t his cond ition chiefly the long bones of the limbs and the flat 
bones of the skull are hypertrophied and very painful. Elephantiasi.'i 
ma.y be distingu ished by the fact that it attacks the lower limbs, docs not 
involve' the bones, and the skin presents a granul::ir or a nodular appear
ance. From adhriti.'f d~formans acromegaly may be distinguished by the 
fact t hat the disease develops late in li fe and is associated with g reat de
formity of the joints, the face onlinarily escaping. The followin!l ta.ble 
(after Del'cum) will ser ve to distinguish two diseases that a.re apt to be 
confounded with one another: 

AcRO\IEO.\l.Y. 

o .. curs moflt commonly in early adult life. 

Jn males and females equally. 

Enlar,(!ementof the bon<'S ch:uacteristic. 
l\Carked proa;nathism of jaw and Ou.tten

in!!;of d1<'f'h. 
Skin hrowni!<h-ye\low: hair coar:;;e and 

unwif'l<ly; nails short and striatt•<l. 
Fintt:erSS)'lllllletricaml snui<n,(!e·shnped. 
Administration of thyroid ex~ract is of 

the smallest benefit. 

MYXEDE'IA. 

A disease of mature life-forty to fifty 
years. 

Fi''<' times n.s frequent in females as in 
males. 

Xo enlargement of the bones. 
Face full-rnoon·l\hapcd. 

Sk;::~ 1~a~~t ~v~1:Tls 1'~~~\;a~~~et~~o~~y; hair 
Fin)?;:ersclubbeda.tth<' end. 
Thyroid treatment of the greatest benefit 

'J1l10 prognosis is hopeless for cure and doubtful for duration. The 
disease is progressive, although it remains stationary for a longer or shorter 
period. Retrogression never occurs. Ordinarily, the patients <lie of some 
intercurrent condition ; although death may be due to the cachexia of 
acromegaly itself. ].Jifo, however, may last for twenty yea rs after the 
appearance of the first symptoms. 

Treatment of the condition itself has proved unavailing. Certain 
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ca.5E:S ha.vc been reported in which. t~cre was slight temporary improve
ment ;tftcr the use of extract of p1tu1tary bo<ly or of thyroid g land, but 
the results :tre contrad ictory. The cephalalgia. can be more or less com
pletely controlled by antipyrin or caffein. Phosphorus, mercury, the 
iodicls, and arsenic have been wholly useless. 

ASTASIA-ABASIA. 

~STASf~\-A~ASL\ iR rather a symptom than a. disease sui generis. I t 
con~1sts of an mterfcrcnce with the power of walking, a.lthough the limbs 
show 1_10 trace of paralysis and arc ca,pa.ble of performing perfectly other 
complicated movements. In this respect it is somewhat allied to the 
f'um:tional neuroses. In a. case reported by Burr, complicatc<l with severe 
:memia, changes were found in the posterior and la.tcml columns of the 
cord; ordinar ily, however, no g ross lesions can be discovered. The dis
ease usually a.ttacks either sex in early adult life, and is sometimes a8SO
ciatcd with h)'steria. and neurasthenia. 

The symptoms consi~t either of a tendency to fall when standing up
right or a.ttemptiu~ to walk, or of great difficulty in locomotion, the feet 
being dragged along the ground for short steps, the body swaying or mak
ing rnriou~ contortions to maintain the balance, whi lst the patient gra..;;ps 
eagerly at any possible :;:upport and exhibits eYery manifestation of fear. 
Blocq recognizes three degrees. In the (a) first or most severe, the upright 
posture and. above all, walking are absolutely impossible. If the patient 
is lifted up ancl supported on either side, the lcg1' hang powerless. These 
patients. however, when l.ving in bed show neither l o~s of power nor inco
Or<lination, and are perfectly ab le to cmwl on their hands and knees. In 
the (b) second degree the patient is ab le to sta.nd if supported on either 
side; if a,n attempt to wa.lk is made, the feet are dl'agged with difficulty 
along the ground. ln the (e) third degree locomotion is possible, but the 
feet are dragged along for short steps, often exhi biting deviations such as 
occur in at:txia; moreover, the patient is usually unable to proceed as 
soon as the eyes arc closed. In this degree the patients a.re a.h ie to re
main standing, but from time to time they e~hibit sudden. giv~ng way of 
the legs, followed by equally sudden recover ies.. Tl ystenc 8t1$m:tta ar~ 
usually present, although in some cases they fail completC'ly; 111 tw~ of 
the cases tlmt I haxe observed there was complete cutaneous trnesthesia. 

The diagnosis is usually easy, and, though certain cases resemble 
the movements of the more violent formR of chorea, they rna.y IJe distin
guished by the fact that their limbs beco1;ne <tuiet .as soon as they lie down. 
In certain early forms of lo~o;1_wto1: ataxia also th is syn~ptom may he pres: 
en t, and can then on ly be d1stmgu1shed from the tr~e form IJ,v the lack of 
coOrdination in bed and the presence of other tabet1c symptoms. 

'l 'he prognosis is favorable, altho_ugh some cases ar~ quite ob~t in tLte. 
~l1h c treatment is chiefly sup:gestive. Cases complicated by neuras

thenia arc often cured by the rest-treatment; those in whom anemi:L is 
present should be treated ·for t liat con~litio n . I [ypnotism als? may be of 
use, but the most important ~le1:nen t is to encoumge the_p~tt1en~ to nu~ke 
an effort tO wa lk; it is asto111sh111g then to note the rnpu.h ty with which 
he will ordinarily improve. 
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CAISSON DISEASE. 
(Dfrer's Paralysis; Paralysis from Lessened .ltmosplltJ·ic PresSlfft.) 

Definition.-A paralytic condition caused by sudden transference 
from an almormal atmospheric prc~:;;ure to one ~f normal intcn!'ity. 

The pathology of the disease i~ obscure. Leyden has found tears 
in the substance of the dorsnl region of the spinal cord filled with white 
blood-cells, but without hemorrhagic foci . Other ::tl<thors h:l\'c found 
minute hemorrhages in the substance of the corll arnl the mcninµ:es. It 
has been supposed by some that as a. result of sudclcn reduction in pres
sure tbe nitrogen µ;a~cs that ha YC been forced into solution in the blood 
:ire suddenly libern,tcd 1 with the formation of air-cmboli; others have 
believed tha.t the clrnngcs are due to a suLlden disturhance of the gaseous 
metabolism. In cases in which death has occurred afler a. considerable in
terval the lesionR of disseminate<l focal myelit is lrnYe been <liscoverecl. 

The etiology of the disease is \'ery clear. an<l certain predisposing 
factors arc worthy of note. Divers are ruore apt to suffer if they ha.vc 
been working at extreme depths, particularly if the period of exposure 
to great pressure has been prolonged; eYen moderate pressure will some
times produce symptoms if continued for a sufficient length of time,_ and 
short periods of rest do not prevent the de,·clopment of the disease. Onli
narily1 it can be said that unless the pressure exceeds two an<l one half or 
three atmospheres no danger may be apprehended. 

Tbc symptoms vary greatly in intensity. In th<' mildest form they 
consist of neuralgic pains in the joints, sometimes with slight articubr 
swelling, headache, giddiness, and a little tinnitus. 'J1lrnse pains may be
come more violent. particularly in the loins, and he followed by a gra<lual 
lo~s of power and h_v anesthesia in the Jim bs: these symptoms may <Iii-ap
pear in a few hours or become more severe, with the development of com
plete paralysis and interference with the action of the sphincters. rrhis 
p::mdysis usually assumes the form of paraplegia; monoplegia. and hcrni
plcgia, alRo occur, and sometimes there are complete paralysis and anesthesia 
of all four extremities and of the trunk. In the most severe cases cere
bral s_ymptoms arc also present, consisting of su<l1len loss of consciousness, 
profound coma., ~rrep;ular respiratory action, anU finally, after a. short time, 
death from canlmc failure. 

The diagnosis is very easy. It is possible, however. that an attack 
of apopl<'J.'!f should occur in a. man who has been under water, and the 
patient Jo;houl<l always be examined for the presence of this or some other 
orµ:anit lesion. 

rl'he prognosis \"<ll'il'S with the imen~ity of the symptom!;. The li~hter 
forms consi~L merely of joint-pains and !Slight clizzine~s that usually pass 

~~~~' ~1!1~, 1~~ 1~tzl:11~;,e t~Lt~11~ ~~~ 1~0;~~:~re ~~\~~~1:\~~~·~1~~· t111·~~~~\~!:f ;~s~1:~~1~~t°ti-~ 
A more SC\'Cl'(.' pamplegia is usuall.v permanent, although some improve
ment may be C'XJWCtcd. The apoplectic forms are almost invariably fatal 
in thP cour:-:;c of a few hours. 

The treatment (·011sists, fir1'tly. of proph,vlactic measures. In al l places 
whcrl' caisson-work b carried on one or more locks shoultl be provided in 
wl1ich the prc~Rure tan he gra<luall,v reducc<l until it is approxima.tcl,v that 
of tLc atmosphere. J)i,·crs ~houltl be in$tructed to come slowly to the sur-
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fa.cc. If tbe pressure exceeds three atmospheres, the maximum length of 
the working-period should not be more than one hour, and several hours 
should be permitted between the descents. -~ chamber should also be 
provided in which a. man who exhibits symptoms of the disease can be 
once more subjected to a pressure greater than that of the atmosphere, as 
this usually causes an arrest of the process. When, however, the condi
tion resembles that of a.cute myelitis, the treatment is purely symptomatic. 
lt ~onsi sts of rest, car_eful hygiene. and a. stimulating diet. Potassium 
iodid may also be admmistcre<l in the later stagcsi but its value is very 
Joubtful. In some of the acute forms with more or less respi ratory fail
ure inha.la.tious of oxygen have been recommended. 

V. VASOMOTOR AN D TROPHI C DISORDERS. 

ANGIONEUROTIC EDEMA. 
(.fr11te Circ11mscribed Edema of the Skin; ]11lermitlent Angionew·otic Edema.) 

Definition.-A disease characterized by the appcara.nce of an 
edematous swelling of the skin or mucous membranes. In genera] it is 
not accompanied by constitutional symptoms. 

Tbe pa thology of the disease is obscure. It is supposed to be due 
either to venous stasis or to some nerrous influence upon the lymph
channels, causing them to exude liquid. No lesions ba.ve as yet been 
desrribell. 

Etiology.-Neuropathic heredity appears to have some influence 
upon ~he disease, but nervous manifestations in the patie.nt himself are 
more important. Occasionally t~e condit ion follows infoct1ous d i sca~es or 
severe hemorrhage. 'The most important exciting causes arc cold and 
emotional disturbances. The disease occurs most frequently in males, 
and almost exclusi\•cly in early adult life. 

Sympto m s .-ThC edema usually appears suddenly. is sharply cir
cumscribed, ancl the skin of the affecte1l area. is. slif!~1tly cJc,·:H~tl ~nd 
rerldcne<l, or else somewhat paler than the surrounding W•~ue. Ordman_ly, 
suhjective symptoms are ab..;ent: occasionally there arc :;l1p;ht pa~·es.thesae. 
The edema may appear in any part of the bol~Y· but usual~y 1t. 1s most 
common on the backs of the hands or leµ!-\ and 111 the fa(·e, e~pc<:1ally the 
eyelid. Occasionall\' it may appear upon the mucous membranes either 
of the lips. tongue. 'or glottis i in ~be latter si.tuation it somctimrs pro-
1luces severe d_yspnca, ancl at lea~t lil one caf'=e 1t lias caused death. Its 
prc"lencc has alt'o been su~pecte<l Ill t~1e mucous membrane of the ga~tro
inte.-;tinal trac:t . Onlinanly the patient ha..;:. no symptoms whatever of 
disease; occasionally, ho":<'VCl\. there are se\'Crc col.ic and sometimes 
rn111itinir. 111 one case hematuna was observed, and m another hemo~·-

:~~:t~g~l!~~~1f't~~c ~;~~l~c~la~r~;:~; m~~ cc~:~·~l~i~ 11atl~:~.~~~~7ruc~~~c:h~/~~~~i~~~ 
durinrr the attack. Ordinarily tLe s.wcllmg persists a few days, and then 
di.~arPearB, hut relapses are cxccedmgly common, aucl may recur very 
frequently for many years. 
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1-'he diagnosis has to be made from urticaritL, to which it bears a. 
great similarity . ..According to Osler, giant urticaria. i8 the same di~casc. 

~l1he prognosis is of course favorable for life; for cure it is moi-c 
doubtful, as tlie di~ease is sometimes exceedingly obstinate. 

The treatment consists of rest. the use of tonics particularly <lirccte1l 
to the nenous 8JStcm, a.n<l the correction of any gastro-intcotinal dis
order. (Juinin has occasionally proved very valuable. Hypnotism has 
also been suggested. 

HYDROPS ARTICULORUM INTERMITTENS. 
Definition.-A condition characterized by periodic: effusions into 

one or more o f' the large joints, and usually the knee. 
The pathology is unknown, but it is suspected thnt it depends upon 

some nervous disturhances of the vessels or lymph-channels in the joints. 
1l 1he etiology is a.lso doubtful. rl'he diseasr occurs in nen'ous in<li

viduals, au<l has been found associated with otber nervous di~eascs, as ex
ophthalmic goiter, or in patients suffering from other va!'cular diseases, 
as angina pectoris. 

~rhe symptoms consist of the sudden development of a. swelling in the 
affected joint1 which 1 however, does not present any symptoms of inflam
ma.tion and is rarely pninful. This swelling lasts from lhree to eight days 
and then disappears as suddenly as it came. At regular intervals of 
from one to four weeks it is repeated, and this repetition may continue 
for yea.rs. 

ri'he diagnosis must be made upon the symptoms and the pcrioclieity 
of the condition. 

'l'bc prognosis is doubtful, most cases being exceedingly obstinate. 
Treatment.-Elcctro-ther:.tpy in various forms has been recom

mended. Among tbc drugs that have been suggested arc salicylic acid, 
quinin, arsenic, and ergotin. None, however, Lave proved particularly 
valuable. 

RA YNAUD'S DISEASE. 
(Symmefric Gangrene.) 

Definition.-A condition apparently of vasomotor nature, affecting 
symmetric parts of the body, and chiefly the tips of the extremities. 

'l'hc pathology is by no means definitely made out. lt is supposed 
th<tt alterations must occur in the vasomotor centers of the medulla and 
cord, but none have as yet been found, partly been.use the disease is 
rarely fatal. In some cases peripheral neuritis has been observed and in 
others peripheral endartcritis. The gangrene is usually superficial, and 
resembles closely that cirnsed by cold; rarely it causes an extended loss 
of substance. 

'rbe etiology of the condition is obscure and complex, largC'ly, no 
doubt, because a number of different conditions have been confounded 
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uu<ler this de:;ignation. The disease occurs in children and in neurotic 
women, less often in men. A neuropathic heredity seems to prcJ.ispose 
to it. an<l occa.sionally it cxi:sts in connecticin "ith other ncn-ous dis
ea::ses, as epilepsy, migrain, hysteria1 and mental disorders. The occur
rence of paroxysmal hemoglobinuria. has led to the su.spicion that malaria. 
i:s an etioloµ;ic factor. I am not aware1 however, that plasmodi:..1 have 
been found in any case, and the :tsserted good re!mlts following the ad
mini:-;tration of ltniniu are insufficient to el!itablish the coutention . Syph
ili~ and various other infectious diseases have also been mentioned a~ 
etiologic factors. and more recently a. form has been described that is ~up
posed to be purely hysteric in nature. The most important exciting 
cause is e.xpo:;urc to col<l 1 although attacks may al:;o be brought on by 
<;:;evere emotional disturbances. 

S~mptoms.-The di:;ease presents three grades of ::;('verity: first, 
anemm or local syncope; second, cyanosis or local asphyxia: an<l third) 
gangrene. Local syncope consists in a vasomotor spa..::m in one or more 
extremitie ... the fingers being most frequently affected, anrl rarely more 
than one at a time. They become white, almost waxy in appearance, 
cold, and hard to the touch. and they mav be either dry or Co\·cre<l with 
a ~old per,.pirntion. 11he finger is perfec

0

tly numb, butw severe neuralgic 
pains may be felt in the arm; if the skin be pricked with a pm, no blood 
Hows. O~·dinarily this syncope <li.sappears gradually, the reaction being 
accompamed by tin!;!ling and fon:ii1cation in the affected digit, which ulti
mately rcturnis to a normal condition. Local aspl1Jp:iri is a further stage 
Of this condition: in this the finger is blue and swollen, and there is a. 
:-ense of discomfort that is apparently <lue to the stretching procluced by 
the engorged \'eins. This cyanotic condition may also affect the cars, 
toes1 and the tip of the no~e, a11d. like the preceding s.tagc1 it may <lis
appear ·without lea\·ing an,\' trace of its existence. Patients th~tt ha\'e 
reached this :stage ~cciu to be more liable to a. recu rrence upon slight ex
posure than tho . ..:e who only present local syncope. The attacks are more 
likt!ly to recur co1btantly in the same digit, and not to appear first in one 
and chen in another. During the existence of this stage a not infrequent 
a:s:;uciatcll symptom is hemotrlobinuria ; thi:s i~ c:specia.lly apt to occur in 
children, and has led to the suspicion of malarial infJucnce. In some 

~~s:',:a;:~.en I~e~;;1z~~0c~ifa:~s nf~~ ~~t~~~~~l tld:y~:·i~~o~?17~ai~~~'~;es0~~r! 
place in the finger-nail. gi \'ing rise to a tranisverse ridge. which per
sists until that portion of the nail has grown beyond the end of the 611-
gcr. If local cyano.':>i:->1 howe\·er, continues !Sufficiently long. gangrenous 
change..; take place. 'l1Jte."e appear first :u; small black ~pot:s or ve:sicles 
filled with scrum upon the end of the fingers or about the root of the 
nail; these gradually islough o.ff1 leaving a. small u!ccr th;.~t may slowly 
cica.trize. Often patients subject to recurrences ~f the <l1sea::e sh.ow a 
number of cicatrices on the ends of the fingers, or if the cars are affected 
there may be slight shrivell~ng of their ed.~es. The gangr~ne, ho'':e,·er, 
ma.y be more severe, in wl11ch case the distal pha~angcs of the a~ected 
fingers may become black or dark .red, covered with blebs, .and finally 
mummified. The line of demarkat1on then forms, and ult1matcly the 
gano-renous portion falls off) leaving an ulcerated stump that slowly 
cicalrizes. 'llhis forru may not be limited exclusively to the hands and 
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feet or cars, but symmetric patches sometimes appear in the skin of the 
breast. During the time that the gangrene is present the patients suffer 
from excruciating p3ins in the limbs that interfere with sleep, often causing 
transient melancholia. and seeming, more than the gangrene itself, to 
depress the general condition. Fever is rarely present; sugar is some
times found in the urine, but not constantly. 

'l1he d iagnosis is necessarily difficult when it is rcmcrnbcrc<l that all 
clinicians do not agree that such a disease exists. According to Raynaucl':; 
definition, it is a. neurosis characterized by enormous exaggeration of the 
excito-motor energy of the gray parts of the spinal cord that control the 
vasomotor innervation . lf this be accepted, then all cases in which 
lesions of the nerves and arteries have been fo und are not properly of 
the sa.me nature; a.nd there are a n umber of other conditions that may 
produce gangrene, often somewhat symmetric in type a.nd perhaps due lo 
vasomotor spasms (particularly syringomyelia and lrp1·osy). 'l11.1e so-called 
"dead finger" is a. common symptom, and its occurrence is by no means 
sufficient justification for a diagnosis of Raynaud's disease. In fact, the 
typical forms of this comlition should advance to slight superficial and 
symmetrically placed patches of gangrene. Gangrene may also occur in 
diabetes, and hence the urine should always be examined to exclude this 
condition. Hysteric gangrene is rarely symmetric, an<l the patients pre
sent various hysteric stigmata. 

The prognosis is very favorable. Only in marasmic children do the 
attacks ever lead to death. Ordinarily they become in time less frequent 
and ultimately <lisa.ppear, but in a few cases a ten<lency to recurrence is· 
obstinate. 

The treatment consists of improvement in the general condition 
during the intervals. During the attack the most effective measures arc 
a. mild massage, the use of local lu kewarm ha.tbs, and electricity very 
ca.uti ou~ly applied, either in a. constant descent.ling stream to the spinal 
column or by the application of the anode to the spine and of the cathode 
to a vessel contain ing water into which the hand has been plunged. Amyl 
nitrite, which might be expected to relax the vasomotor spasm, fai ls to 
have any effect _; on the other hand, pilocarpin has been employed with 
good results. If the pains are "er.v severe, they must be combated by 
morphin-although gangrene may occur at the site of the injection
administered hypo<lermically, if necessary. Sleep should be obtained by 
means of narcotics. The gangrenous parts should always be carefully 
protected by a local dressing. 

PROGRESSIVE HEMIATROPHY OF THE FACE. 
(Prog1·essive Facial Atrophy.) 

Definition.-A rare disease, chara.cterizecl, as its name would indi
cate, by :1 progressive atrophy of one-half of the face, stopping sharply at 
the middle line, and in the severer forms involving the skin, muscles, 
and bones. 
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The pathology of the condition is unknown. R>rely symptoms 
indicating inHannua.tion of the cen·ical sympathetic, such as dilatation 
of the pupil or flushing, ~aye been present, and symptom~ indicating 
inflammation of the trigcmm~s ha~·e been equally infrequent. ~Iendel, 
howeYer, has reported a case m wluch he found chronic intcr::;titial neuri
tis of the bra.aches of the trifo.cial. and other cases lmvc been reported in 
which the Gasscrian ganglion was diseased. Microscopic ex:unination 
has shown a disappearance of the subcutaneous fatty tis:;uc and a general 
atrophy of the clements of the skin itself, often associated with the pres
ence of an abnormal quantity of pigment. As a rule, the vessels are 
relatively enlarged. 

The etiology is unknown. The condition usually commences ea.rly 
in life an<l shows no predi lection for either sex. An hereditary tendency 
does not a.ppear to exist, but the disease occurs frequently as a. complica
tion of, or rather iu connection with, other neurotic cond itions. Of these 
the most frcl1ucnt a.re neuralgia, migrain, epilepsy, and mental disorders; 
less frequently, tic conrnlsif and chorea, particular)~~ if the latter affects 
the mu~elcs of the jaw an1l tongue. Occasionally it has been rccordc<l as 
occurring in patients suffering from locomotor ataxia. or multiple sclerosis. 
It does not appear, howe\'cr. tlrnt progressive focia.l atrophy has any ana'... 
tomic connection with thc~c conditions. In a few cases the disease has 
been preceded hy an injury to the skull or foce, and in others it has fol
lowed an acute infectious disease. Ordinarily it occurs in early lifc-i. e. 
between the tenth and fifreenth years-and in these cases it usually pro
gre:.ises to the most SC\'ere type. 

The earliest symptom is a flattening of the skin on the affected side, 
constituting the lightest form of the disease, which may remain station
ary at this point; if, however, it progresses, the muscles a.ncl bones also 
become inrnlved, so tha.t the affected ha.If of the face is distinctly smaller 
than the healthy side. The objecti,,c changes that take place in the skin 
are the development of white spots in which the pigment has disappeared, 
and which have the appearance almost of scar-tissue, or, what is more 
commonly the case, of an increase in pigmentation with a formation of 
yello,,·ish or brownish blotches, the skin being depressed in these areas, 
which usually lie along the course of the ncn·e-trunks, cspccia.lly the 
infraorbita.J. 'l'he hair becomes thinner, dryer, and often falls out. The 

~~~;~~:~:: !!1~! ~~~a<~f:r~t~.g~~1~~~~\~l~:i~~:~l.1~~ :1~1~~ ~!~~ ~~;~;!~fT~ide ~.a;~~ 
~~~~~::~i:~se ~~l~~1~7~~~s~~~1~~1~\-~::~l~~c~~ a ]j~~~~1~-~;,~~t~:~f~~~1~:~:~~~ ~\~~ 
not common. In some eac;:es electnc and tactile sens1b1hty have been 
diminished; in others the patients have complained of slight paresthcsire. 
':I.1he special senses remain unaffectetl, and even '':hen th~ atrophy extends 
to the tongue, taste l'emains perfect on. the aflcctcd .sJClc. _In _one case 
there were a slirrht disturbance of hearmg and occasional trnmtus. 

'l'he diagnoSis of the condition is ca.l;,y botl~ when. it i~ suspected and 
when it is far advanced. The only con<l1t1on with which 1t coulcl be con
founded is con<rcnital facial ;_tsymmetry. In faci1tl hernia.trophy, howe\'Cr, 
the skin is i;:,J 11~111kcn and wrinkled, and the lirtir is dryer and thinner, 
contra.sting ma.rkcdly with the health)~ side, and there ~s usually a. history 
of commencement some years after bnth. In congen ital asymmetry the 



1188 DISE.ISES OF THE NERl'Ol'S Sl 0S7'E,lf. 

difference between the two sides is slight, and the skin over the smaller 
side is normal in C\'ery respect. Commonly in this condition we a.lso 
find differences in the development of the extremities. In a. case that I 
recently obsen·ed with mtukcd facial asymmetry, the left side being 
smaller, the lrnncl and foot on the same si<le were distinctly smaller than 
the corresponding members. 

'l'he prognosis is unfavorable as regards cure. The disease itself is 
not in tho least dangerous, and cases have been recorded that ha.ve been 
under observation for thirty years or more. 

Treatment is unsatisfactory. The prolonged use of electricity has 
been said to a1T1?St the procc:-:s, and sometimes thi8 arrest occurs sponta
neously; it is not certai n tha.t the treatment is of any use. 

An allied condition is hemihypertrophy of the face. 'L1his is an ex
ceedingly rare condition, and is apparently always congenital. It im·olves 
chiefly the soft parts, the rar, skin , tongue, and tonsils being all enlarged. 
'There is an increased secretion from the sebaceous glands, which may 
appear a.c:: small ele\•ations upon the skin . V"sually, as in congenital 
asymmetry, there is enhtrgement of the extremities on the same side. 
'l'be only ca~e that has come to autopsy presented no lesions. 

Treatment is of course unarniling. 

SCLERODERMA DIFFUSUM. 

Definition.-A peculiar hardening of the skin, with areas of pig
mentation and depigmcntation, associated in the more advanced stages 
with trophic lesions, muscular atrophies, and affections of the bones. 

Pathology.-'l'he nifl'ccted skin is characterized by an increase of the 
connective tissue and of the elastic fibers, and by a. na.rrowing of the ves
sels as a result of perivascular infiltration. 

'l'he etiology is not clear. Some of tl1e cases are associated with 
joint-affections that resemble those of chronic rheumatism ; others follow 
exposure to a very low temperature. 'l'he presence of trophic lesions in 
the skin and the dc,·elopment of myopa.tbies lead to the supposition that 
it is propcrl.v clnE-!-iCd with the trophic ncuro~cs. 'l'he disease usually 
occurs in mitltlle life, although cases ha.ve been observed among children. 
"'omen are more frequently affected than men. 

Sym.ptoms.-'l'hree stages are recognized : First, a. rather clen~e 
edema. Second, a. true sclerosis, in which the skin appears thicker, with 
an absence of the normal folds; it becomes firm and hard, so that it can
not be pinched between the fingers and lifted from the flesh. ~Ioreo,·er, 
there a.re always pigmentary changes, certain parts being darker than 
normal, while others become a. dead wl1ite, appearing almost as if com
posed of a.labaster. 1'he disease, as a rule, attacks first the upper por
tion of the body-i. e. the face, neck, hands, and arms, or the surface 
of the thorax, and is most prnnounced in those regions where the bones 
a.re subcutaneous. The diminished elasticity considerably interferes with 
the movements of the body. If the neck is affected, it is difficult to turn 
the head; if the skin over the joints is involved, their normal f:lexion a..ud 
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extension cannot be perfectly performed. The subjecth•c sensations are 
those of tension, the pa,tient complaining that the skin has become "too 
small" for him. If any forcible actiot~ is attempted, there is severe pain

1 

accompanied by slight tears in the skm. 'fhc skin is paler and cooler 
than normal, and the slightest exposure to cold causes great discomfort 
and cyanosis. 'The secretion of sweat may be normal, but is usually di
minished. Tactile sensibility is unimpaired. The tltircl stage is that of 
atrophy ; the skin becomes thin as paper; the other symptoms, however, 
remain as before, except that the secretion of sweat is abolished and 
ulcerations a.ppca.r that either heal slowly or not n,t all. In addition 1 there 
are muscular atrophies associated with contracturcs. Often there is con
siclcr::iblc atrophy of the bones or there may be <L development of exos
toses from the periosteum. Occasionall ~· the end-phalanges of the fingers 

~na~~~;~d~s PJi~~:~~-of 5~~~:~:J:i~~:~~e~1;~1\~r ~~~ s~}~~ ~~s~b~~s1'.v:l t~~a~~i~ 
stage, particularly of the fingers. 

The course of the disease is variable. Usually it develops slowly 
and lasts for many years. 

The diagnosis is usually easy, though occasionally it has been con
fused with Addison's disease on account of the excessive pigmentation. 
There is, of course, some resemblance to Raynau.d's diseaBe, although 
the condition of the skin itself is very different. In the atrophic stages 
it may be confounded with xeroderrua pigmentosum. 

'rhe prognosis is ahrnys doubtful. In the later stages the patients 
become emaciated, and pass into a. cachectic state, in which death may 
occur. Pulmonary complications may develop. Complete cure may, 
however, occur, and particul:trly in cases that lrnxe a. rapid course. 

The treatment is unsatisfactory. The unpleasant tension of the 
skin ma.y be somewhat diminished by ointments a.nd massage; warm 
water or steam baths may also give considerable relief. The mo:;t import
ant thing is to maintain the general condition of the patient by tonics 
and a. change of climate. Sodium salicylate has been recommended, but 
is probably valueless. 

MORPHEA. 
( &lel'oderma Circumscriptum.) 

Tms disease consists of the development of small areas of sclerosis 
that are distinctly related to the d~strib~tion of the nerves. ~hesc arc~s 
are round or oval, brownish or v10let m color, and a~ they mcrease m 
size there dm·elops in their cent~rs mor€' or !css scl c~·os1s. In thcs.e scle
rotic areas there arc often punct1form collect1ons of pigment, the ha.1rs fall 
out, and supcrfici;tl ulcerations may be present ~cc~tsionally they may 
go on to atrophy of the skin. There arc no const1tut1onal symptoms. 

The diagnosis is usually eas_v. 
~L1he prognosis ::is regards life is favorable; as regards cure it is 

doubtful. 
The local treatment is the same as for the diffuse form of sclero-

derrna.. 
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AlNHUM. 

Tms is a disease characterized by an enlargement of the little toe 
and the formation of a line of demarkation at its base. 

The pathology is not known, but it appears from a Rontgen-ray 
picture that the bones are absorbed. There is some dispute as to whether 
it is one of the manifestations of leprosy or not. At any rate, it does not 
appear that typical lepra bacilli have been found. 

Etiology.-'l'hc disease may occur in childhood or early adult life, 
and is most common in negrocs. It occurs almost exclusively in tropical 
regions-e. g. Brazil and Syria. 

The symptom s of the coudition consist in the formation of a furrow 
at the base of the little toe of one of the feet. 'Shis grows deeper ancl 
deeper until spontaneous amputation has occurred. Rarely tl1c other 
toes on the same foot become progressively involved. Certain vasomotor 
disturbances may be observed; the foot is usually swollen, bluish-red, 
an<l cold: sometimes the other foot may exhibit similar changes without 
the formation of furrows at the bases of the toes. ~rhere is some diminu
tion of s<'nsation to touch, temperature, and electricity, and ordinarily 
the patient complains of vague pains in the limbs. 

'The d iagnosis is to be made from leprosy, with which, indeed, it 
may be identical, and congenital amputation: the latter only occasions 
difficulty when the di$ease commences in early life. 

The prognosis is favora.ble to life, but the disease is usually slowly 
progressive. 

No effective treatment has been discovered, but the parts should be 
protected ngainst injury, and the patients may be given tonics and :mo
dynes as required. 

ERYTHROMELALGIA ( llefr Mitcliel[). 

(Parctlytic raso-1noto1· 1Yeurosis of llie £'xfremities.) 

D efinition .-A disense characterized by parestbesia, redness of the 
skin, and by pain, usually in the toes and heels, associated with more or 
less severe general disturbances. 

The pathology is unknown, but the disease appears to be due to 
some disturbance of the vasomotor centers or nerves. 

E t iology.-'J1be cause seems to be exposure to cold, but a nervous 
temperament or a previous attack of rheumatism appears to have some 
predisposing action. Men are more frequently affected, and the disease 
usually develops in early adult life. 

Symptom s.-Thc earliest symptom, as a rule, is the occurrence of 
severe pains in the feet. Objectively, there are swelling and reddening 
of the skin, and the sensitiveness is so severe tlrnt the patient is unable to 
walk . The general symptoms consist of headache, dizzinrs~, palpitation 
of the heart, or even fainting. rl'he attacks occur more fre<juently during 
the summer months, anll are always aggravated by exposure to beat or a 
vertical position of the limbs. 
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The diagnosis is easy, the condition being really a symptom rather 
than ~ dis~ase. It may oc~ur in the course of hcmiplcgin. and in some 
orgamc diseases of the spme, and these should be excluded. 

The prognosis is favorable; often, however, the disease will recur 
at irregular periods for a number of years. The attack can usually be 
cut short by plunging the limb into ice-cold water. 
. Treatment.-This should always be tonic, anc~ employed during the 
mtervals; massage, hot and cold douches, and the iarad1c current may be 
used upon the affected extremities. The pain may call for anodynes. 

ACROPARESTHESIA. 

(Spastic rasomolol' Keurosis of the Extremities.) 

Definition.-....\. disease characterized by abnormal sensations in the 
hands, slight vasomotor distm:bances, and slight st iffness of the fingers. 

The pathology and etiology are not understood. Possibly the 
condition is <lue to some disturbance of the peripheral nervous system. 
It occasionally occurs after injury or as a. result of prolonged exposure 
to cold. hence is common among laundresses. It is more frequent among 
women than men. and usually develops in middle life. 

The symptoms consist in the more or less sudden development of 
formication and t ingling or numbness in the fingers and finger-tips, usu
ally bi lateral, but sometimes occurring only on one side. Less frequently 
the toes are affected. 'rhese pain~ are more severe in the night and early 
morning, and worse in summer or after exposure to heat. ~rho vaso
motor disturbances are variable. Sometimes nothing can be observed, 
and sometimes the extremities are bluish and cold, sometimes pink and 
warm. Sensibility is rarely affected. In some cases, however, there is 
considerable hyperesthesia.; in others moderate anesthesia. In a few 
cases there is stiffness of the hands. Slight trophic disturbances have 
been reported in a few cases. The attacks may last from a few minutes 
to several hours, and may recur frequently or only at. cons.idcrab l ~ inter
vals. Usually during the. attac~ the :~bnormal sensations are continuous, 
but occasionally they are mterm1ttent m character. 

The diagnosis is usually easy. Care shou ld be taken, however, not 
to confuse these acroparesthesire with commencing locomotor ataxia, tet
any, or hysteria. In Raynaud's disease cold increases the intensity of 
the symptom,. . . 

'l1he prognosis is, in general, favorab le, the d1seas.e _usu~lly d1~appear-

ing T~:r t~~~~X:~~t:si~ s;a~1~!~~~~s:~~f:;~~·;.yt.he cL~~~t:l~·~s~~so~~;~~1~~e . be 
adv ised to adopt some other vocation. Local stimulation with the faradic 
brush has sometimes been of value, and hydrotherapy may also be em
ployed. At the same time, the patient should be given tonics, particularly 
if anemia is present. 



PART IX. 

DISEASES OF THE MUSCLES. 

MYOSITIS. 

RHEUMATIC myositis and the suppurative form observed in pyemia} 
and rarely in other acute infectious diseases, haNe been appropriately 
described in connection with the diseases to which they are secondary 
manifestations. There remain to be discussed two rare forms of the 
disorder. 

(Acute Polymyositis). 

D efinition .-A primary acute or a subacute inflammation of the 
voluntary muscles due to an unknown microbic agent. 

P ath ology.-Thc disease is a tme inflammation of a.ll the volun
tary muscles, involving chiefly the musculttr fibers, a.nd .to some extent, 
also, the interstitial connecti\•e t issue. Beginning with marked hyper
emia, there next occurs an cxudtttion of leukocytes. The muscles are 
firm, fragile, and later undergo fatty degeneration. Serous infi ltration 
occurs an<l there is n, slight h~rperp l asia of the intermuscular connective 
t issues. Hueppe records a case that showed nothing defin ite beyond a 
hyaline clcgcnemtion of the muscular fasciculi. 

F;tiology.-Wc arc no less ignorant of the predisposing influences 
tha.n of the specific exciting agency, though, perhaps, young males are 
most often the victims of this ma.lady. 

Symptom s.-As a rule, first the muscles of the extremities, and 
later of the trunk also, become swolJen, firmer tban normally, and stiff, 
rendering locomotion somewhat difficult and painful. 

'rhe involved parts may also be temler to the pressing finger, and a. 
slight edema may be noticed that is at first more or less localized, but 
finally becomes generalized, and extends even to the face. An erythem
atous eruption then appears, which is irregularly disseminated over the 
skin-surface, and ma~· tend to more or less pigmentation . :Moderate 
pyrcxia and splcnic enlargement are among the early ancl constant 
symptoms. In the ach-ance<l. stage the muscles of deglutition and of 
respira.tion become in"olvcd, rendering the act of swa.llowing difficult, 
and inducing ma.rkcd dyspnen.. 

Among the complications may be enumerated broncLitis and broncho
pncumonia, the 1atter often being a termina l condition. 

D iagnosis.-Taken in the aggrega.te. the symptoms arc of little 
diagnostic importance and the previous history is invariably ncga.fo·e. 
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Trichiniasil5 must be discriminated, since this disease produces a.n iden
tical clinical picture. The distinction may rest upon the exam ination 
of an excised piece of affected muscle, which wi ll not only discover the 
trichinre, if present, but also enable the microscopist to detect the posi
tiYe evidences of polymyositis . In a recent supposititious case of infec
tious myositis of my own, a. port ion of muscle, examined for me by Dr. 
Babcock1 showed neither tr ichinre nor the histioill changes of myositis. 
lliultiple. neuritis presents neither swelli ng nor edema. 

Course and Prognosis.-'l'he course of the disease may either be 
comparatively rapid (two or th ree months), or it may be slow (chron ic) 
and cont inue o,·er two or three years. I t usuaJly terminates in death, 
which is caused, in the immense majority of cases, by paralysis of respi ra.
tion. Occasionally, since the hea rt-m uscle has been rare ly found to be 
impli cated, the end may be preceded by cardiac fai lure. 

'l'he treatment is simp ly pall iative and supporti,•c. 

P ROGRESSIVE OSSIFYING MYOSITIS. 

D e finition. - i\lyositis, either general or local, in which the affected 
muscles undergo progressive ossification. 

Pathology.-Following the changes that ordinarily characterize 
myositis (swell ing, leukocytic exudation, etc.), a calcification that is 
often complete takes place. The process may extend to and involve 
the heart. 

The etiology is obscure, though males are especially the subjects 
of the complaint, which usually begins about the time of puberty. 

Diagnosis.-The muscles are represented by plates of bony hard
ness, leading to more or less complete ankylosis of the joints and 
vertebrro. 

'l 'he course of myositis ossificans· is very slow, and treatment 
has afforded on ly negat ive results . 

PROGRESSIVE SPINAL MUSCULAR ATROPHY (D11clien11e
Aran). 

Ax atrophic disease of the peripheral motor neuron, commencing in 
the ganglion-cells in the anterior cornua ~f the cord._ It i~ usua~I.v 
localized at first in one or more segments m the cervical region, with 
~econdary alterations in the peripheral nerves and clegrnerati\·e changes 
in the rcluscles. rrhis form is included in the description of Myelo
pathic Progressive Muscular Atrophy (uide p. 1092). 

NEURAL PROGRESSIVE MUSCULAR ATROPHY. 
( Charcot- .. llarie T!Jpe. Il'!ffinann; Pero11eal Type, Gowers.) 

D efinition .-A degencrati\'C process, a.pparcntly commencing in 
the nerves, and characterized_ by muscular <legcnera.tion, with subse
quent contracturcs. sensory disturbances, anti a loss of the reflexes. 

P a thology.-Dcgcnerations ha.ve been found in the muscles. the 
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peripheral nerves, and the spinal column. In the former the musclc
cells show degenera.tivc changes- i. e. a. ilisappearancc of striation and 
an increase in the number of nuclei. When the degeneration is ad
vanced, the cells arc changed into a granular detritus, which in the Ia:st 
stages is replaced by fibrous tissue. rrhc nerves exhibit a. chronic inter
stitial neuritis with proliferation of the connective tissue, and destruc
tion of the myclin-sheaths and axis-cylinders. In the spinal cord degc.n
eration has been found in the posterior columns. The nature of the tlis
eas<' seems to be akin to that of neuritis, the changes in tbc muscles au1l 
spinal cord being secondary to those of· the nerves. 

Etiology.-llcre<1ity seems to play an irnport:rnt part in the causa
tion of the disease, which may either occur in successive generations of 
a family or affect several members of the same generation. Sporadic 
cases occasionally occur for which it is impossible to trace any ancestral 
influence, though, as the disease has been known to skip a generation, it is 
not impossible that such ca!'es are still hereditary. Males are much 
more fret1uently affected than females, and the disease almost invariably 
commences between the ages of ten and twenty yea.rs. 

Symptoms.-As the name implies, muscular wasting usually begins 
in the muscles of the feet or hands, either the peronei, the common ex
tensors of the toes, or the small muscles of the foot itself, or else in the 
muscles of the thenar and hypothenar eminences and the interossei. 
r sually the atrophy is symmetric. In the feet it leads to an early 
development of club-foot, which is most pronounced when the extremity 
is at rest. Yery early the atrophy of the small muscles causes the toes 
to assume the claw position, and the a.trophy of the pcroncals causes 
foot-drop, so tha.t in walking the foot is dragged along tho ground. In 
the later stages the foot becomes permanently fixed in a position of 
equino.varus or valgus. The h.a.nds have the characteristic appearance 
given by o flattening of tho ball of the thumb and middle finger. 'l'bc 
interosscaJ grooves also become deeper and the fingers gradually assume 
the claw.like position ("main en grijfe "). '!'he disease extends slowly 
upward, involving the muscles of the calf and thigh or the forearm and 
arm. The affected muscles usually show distinct fibrillary twitchings 

~~~!. ma~p~~:~n!~::res~~s:o~:~e c~!~ .. ~~ti~~8ir~~;la~1:~e~~~u~·~ t;~r:~~ 
electrically examined the muscles either show a marked diminution in 
reaction to the galvanic and faraclic currents, or distinct reactions of 
degeneration can be elicited. Similar electric changes are also found 
in the nerves. Mechanic excitability of the muscles is considerably 
diminished, these changes being found also in the muscles that are 
apparently healthy . The tendon-reflexes are usually absent, although 
in the early stages, when the muscles of the thigh a.re still unaltered, 
the knee-jerk may be merely diminished. Sensation is sometimes unal
tered, but onli11arily there is considerable diminution to touch. It is 
possible that some cases s;how a.n alteration in the pain and temperature 
sense; often there are paresthcsire, and occasionally, pains of consider· 
able intensity. 'l'hc general condit ion of the patient, however, remains 
excellent. 'J1he vegetative organs are unaffected and nutrition is there
fore intact. 

'l1he diagnosis can be made from other forms of progressive muscu-
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Jar atrophy (particularly the type "Ducbenne-Aran ") by the sensory 
disturbances: from locomotor ata:r-ia by the absence of sphincter dis
turbances; and from the cerebral palsies of childhood by the fact that 
it begins late in life and is distinctly progressive, showing also a diminu-

tio1~1~~ t~~~~~~i~e~:x;~0~n~5 r~:~~i~c~~s l~~e:l~~~t~~~~~1\;:r~~l!haes n;~!~~~~~ 
cure or even impro\'ement. The course of the disease is extremely ~low . 

. The treat ment employed in the other forms of amyotroph,v may be 
tnecl, but so far notbmg has succeeded Ill staying the course of the 
disease. 

A type of disease closely allied to the preced ing has been described 
by DCjerine under the name of "il~fantile hypertropltic and 71roqressiue 
interstitial 11euritis." 'The muscular symptoms were the sa1~1e 1 but 
there were in ~ddition ataxia, lancinating pains in the limbs, consider
able sensory disturbances. Romberg's sign, myosis, with s.low or absent 
papillary reflexes and n_ystagmus. In addition to these a peculiar symp
tom in his case was the enormous hypertrophy of tbe nerve-trunks, 
which could be felt under the. skin as large, firm cor<ls. Pathologically 
the muscles showed degcnerat1\•e changes and the nerves a pseudo-hyper
trophy clue to the enormous proliferation of the connective tissue and to 
the degeneration in the posterior columns of the spinal cord. The dis
ease appears also to be due to old hereditary influence, the first 2 cases 
described being a brother and sister. 

PSEUDO-HYPERTROPHIC MUSCULAR PARALYSIS. 

Definition.-A disease characterized by a progressive loss of power 
in the muscles without disturbance of their electric reaction, while at the 
same time one or more of them increases in size and firmness. 

Pathology.-i\Iicroscopic examination of the muscles shows that the 
hypertrophy has been produced by the hyperplasia of. adipose tissue in 
the perimysimn internum. The muscle-fibers may .c1th.er be n?rmal, 
atrophied, or hypertrophied, and there m~y be_a rel~t1ve rncrea.se Ill the 
connective tissue. The motor nenes are mvanably mtact. 

'..L1he etiology of the disease is obscure. It appears to be trans
mitted by females chiefly to males. Oc~asi.onall_y it l.1as been ~ss~ciated 
with mental disturbances that appear to md1cate that it may be mdirectly 
a. nervous condition. Consan{'l'uinity, according to Gowers, ma.y be a pre
disposing cause if it contin?cs

0

tbrough several generations. The disease 
usua11y develops in early life, and those forms that occur after puberty 
are more common in females. 

Symptotns.-The enlargement usually affects the muscles of the 
calves of the legs, although va1:ious muscles 111 other parts of the body 
may be involved,~ ~he infrasp1!1atus and nrnss~tcr, or the muscles of the 
arms and thighs, g1vrng the patient .the appca1ance. of an unequally de
veloped athlete. Fibrilla..ry cont1:act1ons ~ay some~1m~s be seen, .but are 
not free uent. 1'he electric rcactwns sbm~ no qualitative alteratwn, but 
are qua~ltitatively diminished in proportion to the loss of power. This 
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loss of power is manifested first in the gait, which is uncertain and 
waddling; next, by the difficulty the patient has in arising from the 
ground. Ile first gets on his hands an<l knees, then lifts his knees 
from the floor and, placing his hands first on his ankles, climbs up his 
legs until he assumes a more or Jess upright position (Fig. 74). In 
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FIG. 71.-Mode or rising from the ground in pseudo·hypertrophlc paralysis (Gowers). 

the later sta.ges of the disease the volume of the muscles becomes less 
than normal At this perio<l contractures may occur leading to the de
velopment of club-foot or of lateral deviation of the spine. Lordosis may 
also be produced by weakness of the muscles of the back, and the spinal 
column, being no longer properly supported, may topple to one side or 
the other. Ultimately the pMieut may lose all power in the affected 
limbs and pass into a. cachectic state, in which he dies. Few ever reach 
adult life. Some of the cases, however, seem to be milder in character, 
:tnd ma.y amount to nothing more than a slight weakness, which persists 
throughout life but docs not seriously inconvenience the patient. Often 
signs of intellectual disturbance are present, the patient learning more 
slowly a.nd showing an impaired intellectual coordination. At other times 
epilepsy may be present. A peculiar variety is known by the French as 
forme .fruste; this is characterized b.\' a rapid atrophy of the hypertro
phied muscles, and consequently the course of the disease is more severe. 

The diagnosis is relatively simple, a typical case being easily recog
nized. In those cases, however, in which hypertrophy is slight, the dis
ease may be easily confounded with progressive muscular dystrophy, a 
disease of which, perhaps, this is only a variety . 

The prognosis is unfavorable, few of the cases living to adult life. 
Treatment.-No tonic or alterativc drug has exhibited the power 

of arresting the progress of the disease, and electricity is equally value
less. Gowers believes that persistent, systematic exercise and massage 
sometimes retards the course, but never leads to arrest. This should be 
tried in every case. 

DYSTROPHIA MUSCULORUM PROGRESSIVA (E,.b), 

(Swpnlo- lmmeral Type: J111;e,nile J'orin of Prog1·essive 1lfusc11lar .llrophy.) 

Definition.-A primary myopa.thy, commencing usually in the mus· 
cles of 1he sboulller-blarles and appearing about the period of pubcrt.Y. 

Pathology.-Tlicrc are irregular hypertrophy and atrophy of the 
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muscle-fibers, disturbances of the striation, and multiplication of the 
nuclei, with a relative increase of the entire fascicular connective tis~ue. 
The motor nerve:;, C\•cn in their finest terminations in the muscles, show 
no alteration, nor a.re changes found in the cord. 

Etiology.-Ucre<lity plays an important part, although occa>ionally 
the d1sea~e may occur sporad1cally. _\_gm the other fonrn;, it sometimes 
develops from emotional disturbances. exposure or fatigue. The sexes 
are affected about equally .. The first symptom~ usually a.ppear at puberty, 
or not later thnn the twentieth year, although Ill a few cases the condition 
has devrlopc~.l in early adult life. 

Symptoms.-'L11JC muscles first affected are usually the pectorals and 
the latissimus <lordi. From these the process rapidly cxtcn<ls to the 
muscles in the ncighborhood-i. e. the serrati and the muscles of the 
back. 'fhe muscles of the arm, particularly the flcxors in the lower 
arm and the long extensors, are usually most involved. Jn the thighs, 
the glutei and qu:idraceps fcmoris are pnrticularly subject to the atrophic 
process. The muscles that are most likely to escape are the sterno-mastoid, 
the spina.ti, and the deltoid in the upper part of the body; and the :-:ar
torius and the muscles of the calves of the legs in the lower part. rrhe 
muscles gradually waste. nnd the wasting is accompnnied by a correspond
ing loss of power, a diminution in the reflexes and of the electric reac
tions. Reactions of degeneration are not present. Certain peculiar 
appearances are proUuced by the atrophy of certain of the groups of 
muscles. As the shouklcr-bla.des are no longer supportetl, they stancl out 
from the back, giving rise to the so-called •·winged'' appearance, nn<l as 
the result of the weakness of the muscles of tl1e back lordo:-:is is exceed
ingly common. Finally. weakness of the muscles of the back, and par
ticularly of the glutei, causes the pntient1 when he rises from the stooping 
posture, to go through the same actions that are carried out by children 
suffering from pseudo-muscular hypertrophy-i. e. climbing up his own 
lcgR. Finally, jf the dia,pbragm is involved, dyspnca ma.y develop to 
a greater or less extent, and may even lead to dca.th. In certain rare 
cases the muscles of the face also show slight paresis, manifested by an 
inability to whistle, a disturbance of speech, and :in imperfect closure of 
the eyelid. ~lotion is affected proportionately with the degree of atr?phy. 
The gait is disturbed and becomes waddling, due to the alternate lifting 
of the sides of the pelvis in order to clear the foot of the ground. Ren
sation is never disturbed. The sphincters are not involved and bulbar 
symptoms do not appear, even late in the cli!<Ca!':c. 

'l'he diagnosis must of course be made from the other forms of 
progressive muscular atrophy. The differential diagnosis is essentially 
the same as that for the infantile type, excepting that from the latter it 
can be distinguished by the .different ?rder o~ invasion nn_d the period of 
life at which it occurs. It 1s exceedingly difficult, sometimes, to make a 
differential diagnosis if the muscles. of the face :tre .nlso involved. In 
certain rare cases, such as one described bl' Oppenheim, there may be a. 
congenital absence or a. '.veakncss of ~crtam gr.oups .of i:rnscles, and par
ticularly of those most li~ely to. be mvolved in this d1sea~e. In such 
instances the differential drngnos1s may be m~d(' upon learnmg that the 
weakness has existed since birth and has n_ot increased. 

'The prognosis is hopeless as regnrds improvement. The course of 



1198 DISEASES OF THE '1IUSCLES. 

the disease is slow, but progressive, though life is usually not threatened 
unless the diaphragm is involved. The patient ordinarily liYCS for 
twenty or thirty years after being fir::;t attacked. 

The treatment consists of systematic gymnastics, massage, and 
electricity. At the same time the general health of the patient must not 
be neglected. Apparent results are, however, rarely attained. 

DYSTROPHIA MUSCULORUM PROGRESSIVA (Dljerine
Landouzy). 

(Facio-scap1tlo-lwmeral Type; 111/anlile Type of Progressive M1tsc1tlar Jltropliy.) 

D e finition.-This form is characterized by the development of mus
cular atrophy of the face, shoulder, and arm, giving rise particularly to 
the .facies m.11opatldca. 

P a thology.- The wasted muscles show in all respects the histologic 
changes found in the type of Erb, and essentially those found in the 
pseudo-hypertrophie form of muscular paralysis. 

Etiology.-The disease jg distinctly hereditary, an<l occurs ordinar
ily about the third and fourth years with equal frequency in both sexes, 
although a. curious predisposition to one sex or the other is noted in cer
tain families . As many as ten generations in a family have been re
corded in which one form or other of myopathy developed. In a few 
cases some acute infectious disease or disturbance of general nutrition has 
preceded the muscular wasting, but there is no reason to bel ieve that the 
connection is other tha.n accidental. · 

Symptom s.- The disease usually begins in the muscles of the face. 
Of these the muscles of the eyelids and mouth first undergo degeneration, 
giving rise to a peculiar expression in which the eyes cannot be closed, 
the upper lid covering only half of the eyeball ; the under lip drops for
ward and downward; the upper lip is wasted and expressionless; all 
wrinkles disappear, and the patient bas a. peculiar and strikingly stupid 
expression. The ordinary movements of the face are considerably 
affected. \Yhistling cannot be accomplished, speech is imperfect, and 
when the muscles of the eyeballs are involved ocular fixation is impossi
ble. The shoulder-muscles next undergo atrophy. The earliest to be 
affected are usually the cucullaris, the rhomboids, and the pectoral mus
cles; finally, the disease extends to the arms, where we find the deltoid, 
biceps, triceps, and some of the extensors involved. Ordinarily certain 
groups of muscles seem to escape, among these being the muscles of 
mastication and the muscles of the forearm and baud . As the result of 
these changes, the shoulder-blades become more freely movable and stand 
out from the back and the shoulders, and when the patient is lifted by 
placing the hands under the arms, the shoulders show an abnormal degree 
of upward mO\'ement. The nutr ition of the muscles is only affected in 
proportion to the atrophy. E lectric reactions remain normal qua.lita
tively, but a.re diminished quantitatively . Fibrillary contractions occur 
with extreme rarity; power is diminished in proportion to the wasting. 
Sensory <listurba.nces do not occur. 
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The diagnosis is to be made from the spinal and 11eural forms of 
mu.::cular atrophy and from the co.ngenital absence of certain groups of 
muscles. From the two fir::;t-menhoned forms it can readily be distin
guished by the fact that the band becomes inrnlved, if at all, in the last 
stages of the disca:se; also by the absence of the reactions of degenera
tion and of muscular twitching. It is also diagnosed from the neural 
type by the absence of disturbances of sensation . :from the congenital 
absence of certain groups of muscles the diagnosis is sometimes difficult, 
for, curiously enough, the groti.ps of muscles affected arc usually the same 
as those affected by the myopatby. A distinction can be made partly by 
tbe history, partly by the more efficient and perfect compensatory h)·per
trophy of the muscles that remain. 

The course of the disease is slowly progressive, only occasionally ex
hibiting a. temporary arrest . 

'I1he duration is variable, but patients may li ,.e thirty or forty years 
after the first symptoms appear. 

The prognosis is of course hopeless as regards cure or improvement. 
As regar<ls existence, howe\•er, it is the most favorable of all the form:s 
of progressiYe muscular atrophy-a fact that is probably due to the ability 
of the patients to walk until t,he very last stages of the disease, so that 
they are able to maintain a better physical condition. 

The treatm.ent is the same as that for other forms. and consists of 
electricity, massage, and especially of systematic gymnastics. 

HEREDITARY MUSCULAR PARALYSIS (L<yden). 

Tms commences in children, and u:Sually between eight and ten years 
of age. It affects the muscles very much as they are affected in the 
pseudo-hypertrophic form, except that there is no increase in size. The 
disease is markedly hereditary in type. 

ARTHRITIC MUSCULAR ATROPHY. 
Pathology.-It bas frequently been obsen·ed that after inflamma

tion of a joint the muscles that ru_o,·e it have undergone. a certain_degree 
of atrophy. This usually occurs m the e~tcnsors,. and is .severe i_n r.ro
portion to the duration of the i.nflamm~t1?11 .. i!I1~roscop1c examm~uon 
of the muscles shows a rather uniform d1m111ut1on m the breadth ot the 
fibers, as well as a slight proliferation of the nuclei and occasionally an 
indi:stinctness of the striation. The nerve-trunks and cord ha.,·e been re
ported to be normal. 

The etiology of the co~1dition is . l!Ot clearly determined. It has 
been supposed to be due to disuse, but 1f such were the case ?II the i;uus
cles moving the joint would be e.qually affe~ted. :Moreover, 1t sometimes 
occurs too rapidly to render tlus expl.anatton ac~eptable . . It ~as also 
been supposed to be due to the extension of the 111flammat1on either. ~o 
the nerves or directly to the mu~cles, but the other symptoms of neunt1s 
are rarely present. "Fina~ly,_ Yulpian bas suggested that it is of reflex 
origin, and this hypothesis is most generally accepted. 
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Symptoms.-Thc wnsting usually octurR ,·ery rapifll_,. after the onset 
of the joint affection . The muscle is affected as a "hole and wastei-l 
ra.pidly, showing a. diminished contractility to fara<l.i~m and ga.lv:.mi~m, 
bnt it docs not show the reactions of degeneration. Occasioually there 
is fibrillary twitching. The mechanic irritability of the muscles is greatly 
increased, and the reflexes show a corresporuling exaggeration, ankle
clonus being frcque_ntly observed when the knee- or ankle-joints arc 
affected. 

The diagnosis may be readily made upon the cxietcnce of the joint 
affection, the local character of the muscular a.trophy, and the absence of 
dcgenerati ve reactions with increased mechanical irrita.bility. 

Prognosis.-Ordinarily, as soon as the joint bas rccoverct.1, improve
ment commences in the muscles a.nd progresses rapidly to complete resto
ration of function. In some cases, however, atrophy persists, and in a 
few instances secondary contractures take place. 

The treatment consiRts, first, in the removaJ of the cause by the cure 
of the articular condition; secondly, in gPntle massage and electric stimu
lation of the muscles. As a rule this should not be commenced until the 
joint is well. 

MUSCULAR ATROPUIES. 

These may also occur as a result of other conJitions, such as direct 
injury, fracture of the· bones, or prolonged work with a single group of 
muscles, but they scarcely demand separate description. 

i)lUSCULAll llYPERTROPllY. 

This occasionally occurs as an idiopathic affection. In these cases 
microscopic examination shows an increase in the size of the fiLers, 
although sometimes there a.re slight degenerative alterations, such as the 
presence of vacuoles or indistinctness of the str iation. ~l1 h e cause of the 
disease is unknown . It occasionally appears in those of a neuroptLthic 
heredity, and one cnse is recorded that <levelopecl in an itliot. The symp
toms consist of enlargement of the muscles, which usually exhibit in
creased power, but, at the same time, great susceptibility to fatigue. 
Occasionally the power is diminished. 

'.l'he diagnosis from pseudo-muscular hypertrophy is sometimes difficult. 
'l1he prognosis is unfavorable for any impro\·cment in the condition. No 
treatment that has any influence upon it is known. 

THOMSEN'S DISEASE. 
(.lfyotonia Co119e11ita.) 

De:finition.-An hereditary disease of the muscles in which the 
groups that have been contracted by a voluntary influence rerrrain for 
a short time in a. state of contraction, and then relax slowly. 

Pathology.-Certain authors have described alterations in the ter
mina.l nerve-pla.tes in the muscles, but it is clifHcult to determine whether 
these alterations are artificial or an actual part of the disease. The pe
ripheral nerves in the muscles certainly show no manifestations of morbid 
ehangc. The muscles themselves exhibit the following alterations: The 
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muscle-fibers are, on thr average, of an increased transverse dia.metcr
i. e. the sma llest arc the size of ordinary muscle-fibers and the largest 
about twice the size. Tl.icre is also a distinct and considerab le increase 
in the number of nuclei . The protoplasm is not as clear as in normal 
muscles, but on the contrary shows a fine granular cloudiness, rendering 
the striation less distinct. Occasiona1ly, the muscle-fibers are vacuolated. 
'l1hc connective tis ue between the muscle-fibers is normal. 

Etiology .-Hereditary influence is the mo!:it important factor in the 
causation of the disease. Thomsen, who was himself a victim, has been 
able to trace the ~lisease for fi ve generations in his own family. Occa
sionally a gcnerat1~n is skipped. Other factors th;~t ha.vc been supposed 
to act as preclisposmg or excitiug causes arc prolonged exertion (1 case 
having Jeveloped in a man witbout myotonic antecedents after two ye:.irs 
of :<c\·ere exertion) and emotional disturbance of the mother Juring preg
nancy. Exposure to cold, and fright, and a neurotic temperament have 
also been accused of exerting IL predisposing or exciting influence. 'J'hc 
di'icasc is somewhat more frequent in males than in fomales, usually de
velops in early life, is often associated with manifestations of mental dis
turbance, and occasionally occurs in those whose ancestors have exhib
ited lesions of the nervous system other than myotonia. 

Symptoms.-Tbe chief symptom of the disease is the so-called myo
tonic contraction. If the patient, after a period of rest, attempts to set a 
certain group of muscles in action, the first contraction is made, but is not 
followed by relaxation for a considerable interval-sometimes as much as 
a. half minute; during this period the muscles remain in a state of tonic 
contraction . Thus, if the patient attempts to shak e hands, he clasps the 
other band strongly, and the clasp persists. When he lets go, it is seen 
that a slight degree of tonic contraction sti ll exists, for it is impossible 
for him to straighten out his fingers immediately. Upon a repetition of 
the movement the ton ic contraction recurs, but not so strongly, and if the 
repetition is continued, it disnppcars entirely, so that the muscular system 
of the patient behaves in all respects like that of a normal person, and 
long walks or other severe muscular exertion nia.y be undertaken. In 
some cases practically the whole muscular system is affected, although, 
exceptinrr the muscles of mastication, the muscles of the face usually 
escape. 

0
In others the disease is limited perhaps to the upper, perhaps to 

the lower, extremities. In the former conditio.n the patient may, upo~ :~n 
attempt to make a vigorous mo~ion after rcstmf?, su~ld~nll bec?me r.1g1d 
and fall to the earth with cons1<lcrnble force, often lnJUrmg himself se
vcn•Iy . H e will then lie upon th; ground perfectly .conscious, but in
capable of relaxing bis muscles. \\hen t~~ disease, a.s ~s ~ore frequently 
the case is limited to the lower extrem1t1es, the chief disturbances ob
served a

1

re in walking. ~I.1he first step is accomplished, whereupon the 
patient halts, both legs having bc~ome fixed; ~ftcr a time they relax and 
another step is taken. 'l1he period of delay is now much shorter 1 and 
after a few more step8 disappears entirely. The severity of the contrac
tion is dim inished by moderate exercise, heat, and tranquillity of the 
~pirits, and is incrca8c<l b~ excitement, cold, and fatigue . . The muscles 
of clcglutition and the sphmcters a?<l the muscl~s ~clongmg to the non
striate<l muscular sy8tem are nc\•er mvolvecl. Pam is not present, except 
perhaps ~6 slight sensation of cramp, nor are there disturbances of scnea-
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tion. Mental disturbances a.re frequent, and have been ascribc<l to the 
anxiety occasioned the patient by the disease. They consist of irritabil
ity, attempts of the patient to conceal the symptoms by a.voiding society, 
an<l sometimes of melancholia. 'l1he refiexes show various modifications; 
the knee-jerks may be either normal, increased, <liminishc<l, or ab~cnt. 
'The most important pathognomonic symptoms are the a.1terations in the 
electric reactions of the muscles. 'l'hese have been most carefully investi
gated by Erb, whose results have been exactly confirmed by other ob
servers. 'l'he changes are as follows: Mechanic irritation of the motor 
nerves is normal or diminished; the mechanic irritation of the muscles is 
increased, and so mo<lificd that the contraction instea<l of being sudden 
is slow, with a long tonic aftcr·contraction. The faradic irritability of 
the nerves is normal, and fa.radic excitation of the muscles produces a 
tonic contraction of long duration. The gah'anic irritability is quantita· 
tively increased and qualitatively altered; that is to say, A.CC is equal 
to and sometimes even greater than KOC. All the contractions are slow, 
tonic, and of long duration. Finally, the application of the constant gal· 
vanic stream gives rise to rhythmic contractions that pass along the body 
of the muscles in slowly moving waves at the rate of about one to three per 
second. Occasionally qualitative galvanic alterations have been observed 
in the nerves. Finally, the appearance of the patient is of some value. 
The muscles are developed almost as much as those of an athlete, with. 
out developing a corresponding increase of power. 

'l'he diagnosis is usu•lly easy, •nd particularly if it be possible to 
examine the electric reactions. The condition might possibly be con
founded with pseudo:liypertropltic muscular paralysis, in which the mus· 
cles arc also considerably developc<l; but irnstcad of being normal they 
manifest greatly diminished power and fail to give a myotonic reaction. 
From tetany the condition may be distinguished by the absence of Trous· 
seau's sign, by a briefer period of tonic contracture, and an absence of 
severe pains. l!..,rom spastic paraplegia and Little's disease it may be 
distinguished by the fact that in these clii;:eases the spa<;tic conditions are 
permanent and do not disappear after exercise. From occupatio1HleU1'· 
oscs it may be distinguished by the fact th•t the cramps only appear 
upon the performance of a certain peculiarly coQrdinated lllO\'Cment. 
From liysterict it is differentiated by tbe absence of stigmata and the care 
an hysteric patient exhibits to avoid injury to bimi;:elf, and by the pecu· 
liar electric reaction. 

'l'hc prognosis is hopeless. The disease commences in early life an<l 
continues until death, with more or less frequent remissions and exacer
bations. It is possible that these remissions may be permanent, and one 
case has been reported of a young woman whom marriage greatly bene· 
:fite<l. The disease is rarely dangerous to life, excepting in so far that 
those who suffer from it are much more liable to injury. 

Treatment is exceedingly unsatisfactory. Pmctically nothing can 
be done, although in a few cases systematic stimulation of the muscles 
bas produced some mitiga.tion. 11he patieuts often learn methods by 
which they can at lea.st diminish the unpleasant symptoms. Certain 
movements seem to prevent or shorten the period of tonic contraction. 
Of course exposure to cold or emotional disturbance should be a.voided as 
far as possible. 



PART X. 

THE INTOXICATIONS; OBESITY; HEAT
STROKE. 

THE INTOXICATIONS. 

ALCOHOLISM. 

(Alcoholic Inebricl!f.) 

Definition.- An a.cute or chron ic intoxication due to the abuse of 
alcohol. I t is a general degenerative condition, particularly of the 
brain and nervous system, characterized by a. moderate (often progress
ively increasing) or excessive, continuous or periodic. craxing for alcohol, 
leading to drunkenness. Alcoholism is often simply a \'ar iety of i11-
ebriety or nar<'omania, a. congenital or acqui red brain- and nenrous dis
ease, characterized by a resistless, permanent desire for alcohol (alco
Jwlic inebtiety). Jli ania-a-potu, or "crazy drunkenness," is an acute 
maniacal condition occurring in an alcoholic drinker of a neurotic con
stitution. .Delirium tremens is an hallucinatory manifestation that 
occurs in habitual drinkers of alcohol, either as the direct consequence 
of the long-continued action of alcohol on the bmin, or because of its 
sudden withdrawal in an inebriate. Dipsomania is an alcoholi c insanity 
in "hich an intense maniacal "drink-impulse" occurs in a periodic 
drinker (usually of spirits). 

Pathology.-In cases of death from acute alcoholism the brain and 
kidneys are found to be greatly engorged with blood. 'r hc gastro
duodenal mucous membrane is also markedly congested, injected, and 
cm·ered with a thick, st icky, blood-tinged mucus. 

Chronic Alcoholism.-Sincc alcohol is physiologically a poison, and 
not a food, and essentially a drng, and not a driu_k, the effects of its 
habitual ingestion are dire~tly to pro~.luce dcgencra.t10~1 _of nearly all ?f 
the bodily tissues, and indirectly to mcrca~e the_ liab ility to many ~1s
cases by lessening the systemic powers of rcs1sta1~ce. thus favormg 
fata.li ty from such disease. The degree of pathologic ch:tnge depends 
upon ihe inna.te vigor of the tissues, _the age at which in<lul~ence in 
alcohol is commenced, ancl upon the kmd, degree of conccntrat1on, and 
the ~uantit,· of alcohol habitually taken. Ethylic alcohol is less dele
terious tha.1; the "' fusel oil " that is sometimes used as a.n adulterant in 
spirits. . . . . 

The chief effects of c:hron1c a.lcohol-po1sonmg are seen m the ner-
vous and digestive systems,, and in the kidne.ys. }"'atty ch~nge~ are prom
inent in the mah-liquor mtemperates, '\ lu le a connect1ve-t1ssue OYer

I'.!03 
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growth predominates in spirit-drinkers. rrhc mucosa of the stomach 
presents the appearance of chronic gastric catarrh. Dilatation of the 
stomach is common in free drinkers of beet\ ale, and porter. The liver 
shows the changes of chronic congestion, of fatty infiltration or degen
eration, or of cirrhosis and contraction. The renal changes are n.nalo
gous to those of the liver, the chronic congested ("pig-backed") and 
fatty kidneys occurring mostly in those who have <lrunk exccssi\•ely of 
ma.It liquors, while the small, sclerosed, and fibrous kidneys (chronic 
interstitial nephritis) are seen in those who have been spirit-habituCs. 
The heart is often loaded with fat, and the muscular structure may re
veal fatty dcgcncrntion, being pale, flabby, friab le, and dilated. The 
blood-vessels arc athcromatous, thickened, tortuous, and sometimes vari
cose, and sudden death has been caused in inebriates by the rupturC' of 
small aneurysms of' the middle cerebral artery. Iu the bra.in the vari
ous stages of sclerosis, with shrunken, narrow, and flattened convolu
tions, often a.ppear. Chronic pachymeningitis, with slight hemorrhages, 
is not infrequent. 'fhe pia-a.rachnoid membrane a.lso may be opaque 
and thickened, and serous effusions into the subaracbnoid space and into 
the ventricles have been noted. The nervc-cell8, nerve-centers, and 
nerve-fibers show degeneration, hardening, and a.trophy. Alcoholic 
neuritis is especially prominent in many cases. 

Etiology.-An impaired personal health and vigor, as well as the 
:i personal equa.tion" and a deficiency of will-power, self-control, con
science, and conviction, are among the predisposing causes. Drunken 
or inebriate parents frequently transmit to their offspring a morbid im
pulse or desire for alcohol, and an environment of depraved morality and 
of depressing a.ncl corrupting social influences are usually potent dis
posing influences, particularly in those who a.re illy prepared, by hered
ity or training, to resist the temptation and insidious activities of such 
evil surroundings. Although some assert thrtt poverty predisposes to 
intemperance, it is more likely that, ill a great majority of instances at 
least. intemperance is the cause rather than the consequence of poverty, 
both of individuals and communities. l'hc exciting cause is the misu!'le 
of alcohol in the form of di5tilled liquors or spirits (fermcnte1l liquor:;;, 
wines, and malt liquors). 11 'l1he more concentrated the n.Icobolic licl'ior 
ingested, the more intense the inflammation of the ti~suc . At the ~ame 
time, an equal quantity of any of the potable alcohols will sooner exhibit 
its characteristic symptoms if largely diluted with water." 

Symptoms.-'l'hc symptoms of acute alcoholism range from milcl 
intoxication to an acute delirium or a. profound stupor and coma. It 
begins with the sta~e of 11ascula1· rela1·ation and of feeling."' of 
warmth and C'xhilaration, due to the depressing and paralyzing effects 
of the alcohol upon the vm;omotor tone. The second stage is one of 
pad£al .functt'onctl pm·aly.~£ii of tlte nerve-eenterfl, marked disturbance of 
the faculties, muscular incoOr<lina.tion, and delirious Rpecch . In the 
third stage, of «<lead.drunkenness," there arc acute coma, stertorous 
breathing, a bloated and congested face. a slow a.nd full, but weak, 
pulse, a, cold :1nd clammy skin, a heavy alcoholic odor of the breath, 
and, isomctimes, incontinence of urine and feces . It frequently hap
pens that unconsciou:mcss is not so profound but that the patient may 
be arousetl, though replies to questioning are stupid and incoherent. 
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Ordinary acute alcoholism seldom passes beyond a stage of exhi laration, 
ending in mild narcosis. Rometimes, however, the irritant action of the 
alcohol predominates over its narcotic action, giving rise to acute a.lco
holic gastritis or nephritis. 

Acute mental disorders C' aeute alcoltolic insanity") are not infre
quently met with . )Iania-a-potu may come on quite sudden ly in de
bauchees, or in those who have drunk hard during a. short time, as in a 
night's carousal. The mental excitability increases until a violent mani
acal storm not unlike the mania. of epilepsy possesses the drinker. While 
in this state of infuriated delirium homicide may be com mitted. Tremors 
arc absent. Acute alcolwlic melanclwlia develops suddenly in some 
cases, with a. suicidal tendency. IJeliriwn tremens is mo1:e common 
in alcoholic inebriates, and is also seen at times in those who drink 
greatly to excess, but arc not habitu6s. Convulsi,·e seizures have 
been noted in some cases, interrupting the coma ( 0 acute alcoholi c 
epilepsy"): these may or may not be accompanied b.v mania. An 
acute alco!tolic paralysis from multiple neuritis (occasionall y with ataxic 
symptoms) may attack hard drinkers, and may last for se,·Cral weeks or 
months. 

Chronic alcoholism (alcoholic inebriety) I consider a true disease. 
While acute alcoholism may also be an occasional manifestation of the 
chronic affection, it is often a vice which. if indulged in to an excessive 
dcp;rce, or if too frequently repeated, becomes a disease, though it i~ 
difficult to determine at what point the transition occurs. Again, it is 
not always easy to learn whether the early acute alcoholic excesses are 
really vices or morbid, diseased cra,·ings for alcohol in hereditary narCO· 
maniacs. The disease of inebriety (alcoholic) is a con<lition in which, as 
some one has said, it is not whether one '·cannot" or '·will not;" but 
in which one "cannot will " to resist the desire for alcohol. 

The steady. so-called "moderate drinker" wbo saturates his blood 
and tissues e''ery day for years is much more a.pt to suffer from chronic 
alcoholic poisoning with its attendant degenerations than one who goes 
on a. ·'spree" once a. month for a day or two, and during tbc int('rvnJs 
is free from the toxic influence of alcohol. 'rhe Rymptoms clc,·clop Yer.v 
gradually, and are usually mttrhcl for so~e time by the deceptive scnsa.. 
tion of stimulation, warmth, and well-bemg, due to t.he vasomotor pare
sis and the anesthetic effects of the alcohol. lmpamnent of digestion 
is early noted. There are a coated tong~c, foul brca~h 1 ~omiting bef~re 

. breakfast, and gastric distress after ea.ting. Const1pat10n a.lternatmg 
with diarrhea is common. ~luscular tremors gradually develop and often 
procrress into an ataxic gait. Insomnia, mental impairment, and blunt· 
in"~ of the moral scn-ie come on. "Alcohol dims the perception, con
fu~es the judgment, paralyzes the w~ll. anil ~lcad~ns the conscien?c" 
(Kerr). In his distress and <lcgradat1on the rncbr1atc seeks t~ relie\'e 
himself by taking more o_f the alcoh.ol, only to fi~d, on awa.kening from 
his narcosis, that body, mtcllect. will, n;nd emotion arc still more de· 
pr::wed. In fact., the brain· ~n<~ nerv~·<lisorclers arc more grave, ~erma· 
nent and extensive in the maJority of mstances than those of tLe viscera. 
'..[1his' is owing to the <lelic:ic.v of the n_ervous mechnnism and to the ready 
degeneration under the mflu.r~1cc o~ the altered blood, a?d th~ conse· 
qucnt impaired cellular nutrition, directly <luc to the toxic action and 
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deficient normal pabulum, and indirectly to the lessened elimination of 
waste-products. 

Dementia is often the terminal state of the chronic inebriate. Delu
sions of persecution are quite masked in alcoholic insanity. The depu
rative organs manifest various symptoms due to the long-continued 
irritating action of alcohol. The liver is either fatty and enlarged, or 
cirrhotic antl contracted, and jaundice, dropsy, and hemorrhoids, along 
with physical hepatic signs. arc correspondingly observed. 'l'he watery 
eye, the injected conjunctivre, the swollen eyelids, the bloated and 
flabby or pallid and shrunken face, the dilated capillaries of the nose 
(acne rosacea) and cheeks, may now be seen . 'l1he urinary examination 
will show in many cases the deranged function of the kidneys and point 
to the nature of structural impairment. On account of the weak and 
flabby heart there are palpitations, dyspnea, and precordfal distress, and 
occasionally sharp pains. Chronic valvular endocarditis may be discov
ered. 'l1he pulse is soft and weak in beginning fatty degeneration of 
the vessels. Thickened arteries are common in old cases, a.nd the pul
sations ar_e often increased in tension and usually rapid. Muscular 
capacity and endurance are greatly diminished. 

Delirium tremens occurs in the majority of cases in inebriates or 
chronic drinkers during or after a debauch, and particularly from the 
use of spirituous liquors. It may occur, also, during abstinence from 
alcohol, on account of some mental perturbation, or fright, acci
dental shock, or acute inflammatory illness. It may either come on 
suddenly, or be preceded (often for a day) by some slight premonitory 
sympto1lJ, as anorexia, restlessness, or depression of spirits. ~l1he 
pa.tient usua.ll_v awakens at night with a tremor, becomes sleepless, 
wants to get out of bed to do some imaginary thing, talks constantly 
and incoherently, looks about uneasily and fearfully, and breaks gradu
ally into a cool perspiration. Hallucinations of sight, hearing, and 
smell develop. The patient sees terrifying and loathsome reptiles, and 
tries to escape from them, or to clutch them in order to cast them away. 
The "horrors" may become so great that suicide may be attempted, as 
by falling out of the window. Auditory hallucinations may take the 
form of enemies, policemen, or the roar of wild animals. The urns
cular tremors increase, tho pulse becomes frequent and weak, and the 
tongue CO•ttcd with a thick white fur. There is moderate fc\•er, which, 
if the delirium is prolonged, takes on a typhoid character, the tongue 
becoming tremulous, dry, brown, and fissured, with the onset of sub
sultus ten<linum, carphologia, coma-vigil, and muttering delirium. In 
favorable cases improvement begins on the third or fourth day, from 
which time the symptoms gradually subside. Convalescence may he 
said to be established when restful sleep can be obtained; this is fol
lowe1.I by a desire for food . In unfavorable cases the patient may pass 
from a typhoid state into exhaustion and death, or may <lie suddenly 
either during a paroxysm of cardiac failure or from some complication, 
as cerebral hemorrhage or pneumonia. . 

Diagnosis.-The condition of persons found dead-drunk is seldom 
mistaken for a.ny other. 'l1he reverse more often happens, and in this 
way apoplectic and w·emic comas may be diagnosed as alcoholic coma.. 
Cases picked up in the street in a. state of apparent unconsciousness 
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should be carefully tested in this regard. Insb111ces in which, as the 
postmortem exami~a.ti.on subsequently bas s~own, ?crcbral hemorrhage 
has followed. a drmkmg-bout; render the d1agnos1s more difficult; in 
such the patient should be given the benefit of the doubt aud handled 
as though. the case were one of. apoplexy. An important early step is 
to ascertnm whether the coma is complete, or whether the patient can 
be roused b~ shouting i1~ the e~r, by applying ammonia to the no trils, 
or, better st1ll1 by pressmg, with gradually increasing firmness, over 
a sensitive spot, as the supraorbital notch; if the unconsciousness 
is alcoholic, he will come to his senses, if only for a moment. Ab
stemious a.poplectics have been known to stagger and talk thickly, 
like drunken men (Kerr), and have been arrested a.n<l taken to a police
station instead of to a hospital. Congestion and lobar pnewnonia 
affecting the bases of _the lungs should be looked for, as they arc com
mon causes of death Ill drunkards. A table giving the principal points 
in the differential diagnosis will be found under Uremia (vide p. 91.H). 

The diagnosis of chronic alcoholism is made from the history, and 
from the muscular tremors (worse in the morning), vomiting, mental 
restlessness, "'mendacity," and involuntary" lying " (Kerr). 'l'he con
dition m;.1y resemble general paralysis, and if the habits of the patient are 
kept secret it may be very difficult to differentiate these affections. A 
prominence of disorder of the digestive tract usually points to alcohol
ism. Nervous excitement, tremors, fear, wakefulness. and the distinctive 
physiognomy arc more evident in chronic alcoholism, even when general 
paralysis has been caused by alcohol, which is apparently the case. 
Paralysis agitans, locomotor ataxia, epilepsy, and nenwus dyspepsia may 
also be mistaken for chronic alcoholism by the unwary. 

Delirium tremens is distinguished by the history, by the restlessness, 
delirium , ha1lucinations, tremors, and terrors. JJ:lania,-a-potu, differs from 
the preceding mainly in its usua.l association with acute alcoholism in 
neurotics, in the muscular contractions, the furious mania, and convul
sh·e movements. 'The delirium of apical 11neumonia that obta,ins in 
some cases (as well as in meningitis) must be thought of in the diag-

~~~!~ ~!n~~~!~~us~i=t~~~i:~ it~~~~! ~!afo:°:(\s efs~,\~;~~~ 0(~~d:1~~trfg~9)~·om 
Prognosis.-In acute alcoholism the prognosis is favorable in pri

vate, managea~le cases. :\I_a.ny of the cases .brou?~t in.to hospitals a~e • 
affected also with pneumorna, and usually die. 1 he tissuc-cl~angcs m 
chronic alcoholism are so profound. and they affect !mch delicate and 
vital tissues that when the alcohol-habit thus becomes fixecl permanent 
reco,'ery ne~er takes place. The trcat~cnt appropriate for the inebriate 
and forced abstinence from alcohol relieve many of the symptoms and 
some of the debility, but relapses are. all too c~mmon and are. al~ost 
certain to occur. Insanity and paresis are not rnfrequent termmations 
of chronic alcoholism. ~lany complications are apt to supen•ene, as 
Bright's disease, epilepsy, ~l?lancholia, fatty heart, ~neumo~ia, and 
thrombosis. Alcoholic ncur1t1s often clears up upon w1thholclmg alco
hol and stimulating the peripheral nerves both by ~ppropriatc dru!ls 
and external remedial measures. Recovery from delmum tremens 1s 
dubious in cases of severe injury, inflammatory troubles, or infections. 

Treatment.-In cases of acute drunkenness, which are only too 
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commonly met with, nothing special is re11uire<l except to prevent tLe 
ingestion of any more alcohol a.nd to allow the patient to sleep until the 
elimination of the poison is more or less complete. 'l'he l'ffcct:s of tlte 
intoxication, in the general depression, headache, anxious an!l irritable 
stomach, and various functional visceral and nenous disorders, ma.y nec<l 
careful corrective and sustaining treatment for a week or 1no1·e. 'l'hc 
diet should be light and nutritious. Apericnt waters, hot baths, with 
liquor ammonii acctatis frequently repeated, and a combination of dilute 
mineral acid and bitter tonics (nux \'Omica, gentian), arc also indicated. 

In profound cases of alcoLoli c coma .. convulsions, or mania-a.-potu 
no alcohol should be given. Trite though this injunction may seem, it 
is important to emplmsizc this statement, so that the physician may be 
sure to countcnu::t a popular impression that the giving of more alcohol 
will ca.use a ma.nil~ to subside permanently, and to guard against the 
smuggling of liquor to the p;ttient by his misguided friends . lt is often 
necessary to empty the stomach at once when collapse is imminent by 
the use of the stomach-tube or -pump, washing out the organ with hot 
water, to which ginger or cinnamon has been ad1lcd. 'l'o this end 
emetics may be used-viz. ipecac or apomorphiu1 hypo<lermically (gr. l 
to -.\--0.008-0.0108). 'l'he external application of warmth, friction, 
artificial respiration, faradism to the phrenic nerve, ammonia- or a111yl
nitrite-inhala.tions1 and hypodermics of atropin, strychnin, and digitalis, 
may all be tried. H ot rectal enemata or a calomel purge if the stomach 
will tolerate the drug should be used early. The maniacal attacks may 
be treated by hypodermics of morphin and hyoscin, and by such seda
tives as chloral, bromids in large (3j--!.O) doses, and rarely such h_yp
notics as paraldehyde, trional , chloralamid, and the like. Indeed, it is 
very important to secure sleep as soon as possible. An excellent for
mula in cases of medium seYerity is : 

l~. ~-,o<lii bromid., 5~ (32.0); 
1 r. caps1c1, 3J (4.0); 

'l'r. digitalis, ,3SS (2.0): 
Elix. simplicis, q. s. ad 5ij (6+.0).-~l. 

Sig. 3j (-l.O) every two or three hour~, in water. 

As soon as ~omc quietude and sleep have been obtained, it is in order 
to administer concentrated food in an ea~ily assimilable form. 

The treatment of dmmic alcoholism is more often best conducted in 
" homes " for inebriates, in hospitals, and similar institutions. At the 
outset there must be an "unconditional surrender" in the use of alco
hol. Its withdrawal should be enforced at once in many ca~es, and ver."· 
rapidly in all others, according to the judgment of the physican as to 
the psychic and physical condition of the patient. l'uhstitutcs for 
alcohol are the strong fruit-juices, as ho t lemonade or bot ginger1 
and cardamom tea often is useful. Coffee, milk, cocoa, and hot broths 
are also to be recommended. The diet should be carefully increased 
in nufrith'e strength as the gastric irritability diminishes. Some
times such scdntives to the stomach as the bismuth-prcparations, effer
vesce11t alkaline drinks, and lime-water may he indicated. Peptonized 
food is often well borne at first in cases in which gastric distress is 
marked. Nutrient enema.ta are seldom re4uire<l, but should be resorted 
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to in the gravest cases, particularly during the states of alcoholic 
dementia. The general health must be looked after by placing the 
patient 111 the. best of fr~sh air, exerc.1sc, ~old and warm bathing, by 
mental and social occupa.t1on, and by d1vcrs1on. When the craving for 
alcohol is hereditary and intense, seclusion in an inebriate-house or 

~~~~:~~~1~r0~ns1~~~f~~n ~~~:tet~ene;0ers!ae:! J~:~~-~~b1tt\~e~0in0~~:~: ~: 
these cases. 

The insomnia of chroni~ alcoholism may be met temporarily by the 
use of large doses of brom1cls, chloral, hyoscin, or sulfona1. l\Iorphin 
may be indicated at times, but should be used with great caution in 
order to avoid adding the morphin-habit to that of alcohol. Perhaps 
the best single agent to use in counteracting the symptoms of chronic 
alcoholism is strychnin, either as the nitrate or sulphate, hypodermicallv 
and by the mouth: iron. arsenic, the hypophosphites, dilute phosphori'c 
aci<l. quinin, avena. satirn., and the like a.re often useful adju,·1.mts in 
the tonic treatment. Atropin, hypodermicaJly, may also be recom
mended when rnscular dilatation and weakness arc prominent. A 
''substitute ' 1 for alcohol, hoth for its local and mental effects may be 
prescribed to meet the occasional cra,·ings. Tart fruits (as oranges and 
lemons)1 coffee, hot malted milk, ginger, gentian, and capsicum infusions 
may be tried. 'l1inctures should not be gi,·en in this form for obvious 
reasons. Sweating and purging the patient, and the administration of 
bromids, chloral, and gelsemium for a day or two in adrn,nce, may avert 
a "drink-storm " or the periodic cravings for alcohol that may be ex
pected by prodromal manifestations. Sometimes. however, as in the 
sudden outbursts of dipsomaniacs, there is no time to institute their 
treatment. It is claimed that hypnotic suggmaion will abolish effect
ually the ardent desire for alcohol in a certain number of neurotic cases 
of alcoholic inebriety. Temperance revivals may be said to do perma
nent good only in those sim ilar neurotic cases that arc fortunately im
pressionable with appeals by total-abstinence orators, but, in order to 
maintain the reformed drunkard's pledge it is often necessary tha.t in
terested persons continue to watch, guide, and inspire him. in order that 
a weakened will may not precipitate a. cyclic lapse into his old habits. 

In all cases the treatment will be incomplete unless the highest part 
of the patient's nature receives due atten~io~ throughout. The reason 
must be enlisted in the treatment, and tlus is best attempted by sound 
teaching concerning tl1e fallacy of the prevalent belief in the virtues 
of alcohol as a beverage. . . 

No pains should be spared ~o nnrress upon the patient. the need of a 
persistent abstinence from all rntox1cants as lonf? as he live!5. ~11 the 

~:~-~~~~~l~~1~dlt~;~g:~i~b~:~\1t~~e fi::li~~~~i 0[0 h~7~~!~~~~nm~;~-~~~~;;c~ 
~:1~ati~ f~~t;!! ~~~~~ni;,;1i~e~~l~~~~on~hy~~~~ala;~~g~~~~1~~1lo1d;:~e~~~~~o~~ 
but it cannot efface the consequences of tlie alcoholic poisoning which it 

rep~=:~~ tremens requires firm but tactful isolation and vigilant 
nursing. All alcohol should be withheld. If stimulation is necde<l, 
aromatic spirits of :unmoma, strychnm, and atropm, with bland hot 
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drinks and broths, may be administered. Easily digested and nutri
tious food should be given to support the strength. tllecp must be 
procured by such means as are mentioned above in the treatment for 
rnauia-a-potu,. The dosage required, however, is usua1ly not as great, 
but must be kept up longer than in the maniacal condition. Cardiac 
weakness may need such stimulants as digita1is, strophanthus, and the 
ammonium salts. After the attack subsides, tonic doses of strychnin, 
chirata, gentian, asafctida, ca..lumbo, and iron, together with graduated 
exercise out of doors, are to be employed. Turk ish baths, industrial 
occupations, and the like are indicated to conserve the pa.tient's strength 
and thus fortify him against yielding to temptation and a morbid 
appet ite. 

GINGER AND COLOGNE-WATER INEBRIETY. 

Habitual drinkers of alcoholic ginger, capsicum, and lavender prepa
rations, and cau-de-Cologne are practic~lly alcohol-habituCs or inebri
ates. 'They drink these liquids for the alcohol that is in them. 
'l'he so-called essence of ginger (Jamaica ginger), which contains 
considerable alcohol in some of its preparations, is often used primarily 
for relieving an attack of "cramps" or" colic," and if frequently re
peated, can readily induce a morbid habit of ''ginger-drinking." In 
other cases the craving for alcoholic indulgence (often hereditary), may 
have been aroused by a social glass of wine, but, from a sense of shame 
the desire has been kept secret, and gratified by drinking eau-dc-Cologne, 
lavender essence, or even tincture of capsicum. Perhaps many more 
such cases exist, and especially among neurotic women in good circum
stances, than are usually recognized. 

(Opimn-inebriely.) 

Definition.-A chronic intoxication, due to the habitual use of 
morphin or of opium in some other form (opiumi"sm). 

Pathology.-ln cases of death from acute or chronic opium- or 
morphin-poisoning there is nothing distinctive in the pathologic appear
ances. In acute eases vascular congestion of the brain and membranes 
has been noted; but even in chronic cases the tissue-degeneration and 
fatty and connective-tissue proliferations that arc characteristic of 
alcoholism, arc practically absent. Decided lesions are usually trace
able to associated affections. The principal anatomic·changes are those 
due simply to malnutrition. Thus, we have the emaciation and the 
shrunken appearance of cerebral anemia, and pallor an<l a.trophy of the 
cardiac muscle and of the vascular wans. The dried and wasted struc
tures, due to tissue-starvation, are quite a contrast to the fat-infiltrated 
or degenerated. cirrhotic, ancl inflamed tissue of alcoholic inebriety. 
Direct destruction of parencbymatous cells is more evident in the later. 

Etiology.-The climate, country1 an<l nationality have a certain 
disposing influence in the development of opiumism and morphinism. 
In the opium-growing parts of Asia, as in China, India, and Persia, 
where the climate is warm, enervating, and conducive to physical and 
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moral abandonment during the greater part of the year, and in Turkey 
also, opium-eating-and-smoking habituCs are as numerous as alcohol
habitu~s are in Europe and America among the Caucasians. Morphin
is~ is more common here than is opiumism, except among the poverty
stricken. 

Women ~~c more commo~lly the victirns of morphinism than men, 
except ph~s1e1a~s and ~rugg1sts as a cla~s. l\Iattison has found 70 per 
cent. of his op1~te patt?nts to be. medical practitioners. Many con
tract~cl the habit .by using morph1~ for severe chronic neuralgia, in
somnia, and the like. Indeed, pa.m and sleeplessness have been the 
principal source of this drug-habit. 

Ennui and an idle spirit of irritation and adventure among the sen
sation-loving and luxurious sometimes sow tbe seeds of an inclul"ence 
in narcotics that bring forth fruitage in the form of a fixed, morbic~ ai1cl 
uncontrollable craving for constant satisfaction, and a consequent phys
ical, mental, and moral decline. 

The incautious prescribing of morphin and the too rcatly hypodermic 
use of the alkaloid by physicians in treating various cases of pain are 
not infrequently the cause of morphinism. O\'crwork of the bra.in, 
great business or social strains, prolonged worry and anxiety either 
with or without work. insomnia, remorse, idleness. and secret vices, are 
the most common predisposing agents of the morphin-habit. 

Paregoric, laudanum, chlorodyne. and ''soothing-syrup" are drunk 
to a frightful extent in large cities among the poor and miserable, and 
cause great disturbance of the health of the habitucs. 

Symptoms.-Thcse may be in abeyance for some time, while the 
habit is forming and the doses arc still slight. As the cn.~ving increases, 
the close and its frequency increase to keep pace with the desire. 
Anemia gradually de\'elops 1 with sallowness of the skin . wasting of 
the features and body, languor , weakness, functional dctcriorntion, 
mental depression, anorexia, restlessness, insomnia, tremol's, irritability, 
shyness, dilatation of the pupils (except when under the influence of 
the drug), and a characteristic propen~ity to lying. Carclialg~a. is often 
complained of by those who use opium prett.~ constantly. The asso
ciated vices of opiumism are less violent and mtlammatory than those 
of alcoholism, and more secretiYc and speculatirn, s.ucb as gambli.ng and 
sexual perversions. Itching is frequent. and especially aftc~· tak1.ng the 
opium or morphin. Attacks ~f chills, follow~d by pyr~x1a, with de
lirium and transient albuminuria (renal congestion) occur ID some cases. 
Diarrhea and dysentery have been . Observed in some instances. There 
may be also disturbances of the v1.sual muscula~· ~ppara~us. Sufferers 
from painful carcinoma in wh?m oprnm or morphm IS re9UJred ~or steady 
use do not become, except 1~ rare cases, true ~orphmom~ni~cs. . 

The course of morphinism 1s th3:t of a progressive asthcnia, 111 wl~1ch 
cardiac palpitation, dyspnca, abd?mmal and muscular cr~mps, trem bl mg, 
fear, sleeplessness, mental confus10n, melancholy, sloven liness, ~nd moral 
obtuseness come on. Some women, known to be klcptoman1acs, have 
been found to be secret opiumists. Sexual impotence in the male, and 
amenorrhea and a.bortion in the female, are common results. '11he skin 
is wrinkled dry and harsh, and may show numerous needle-scars and 
abscesses i~ thdse addicted to the hypodermic use of the drug. 'J.1he 
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termination is the direct result of the extreme debility or marasmus or 
of some intcrcurrent affection. 

The diagnosis must be DHtde from the history. When the latter 
is wanting because of a. lack of ,·eracity or deception, chronic alcohol
ism may have to be differentiated from opiumism. 'l'be more open and 
often periodic habits of the alcoholic habituc, and the general aspect of 
the physical and mental and complicating conditions, usually show 
marked differences between the two drug-intoxications. 

Prognosis.-'l'he likelihood of a cure is exceedingly remote. On 
the other hand, under proper conditions much relief may be given the 
morphinomaniac, and although the habit may be suspended only for a 
time, life may thus be prolonged for years. 

'fhe treatment is manifestly difficult and unpromising. Institu
ti6nal isolation, rest, diversion) watchful care, regular an<l studied feed
ing, baths, an<l graduated exercise in the open air as far as possible, but 
under sunreillancc in order to pre\'ent the smuggling of opium, morphin, 
or compound preparations containing either, are the most efficient 
measures. As to the manner of withdrawing the narcotic. much care, 
judgment, and tact form a sine qull non in the treatment. A sudden 
and absolute stoppage of the use of the drug sometimes leads to great 
distress, an<l C\'en to collapse(" abstinence phenomena'°); it is, therefore, 
not to be recommended, as in ch ronic alcoholism. On the other hand, 
the too gradua l withdrawal is torturing. A middle course, the " rapid
gradual method" of Erlenmeyer, is usually resorted to, in which th e 
reduction of the quantity of morphin or opium to nothing occupies but 
a week or ten days. Yarious substitutes h:ive been recommended tbat 
generally prove not to be substitutes at all, but simply act in a symp
toma.tic way, and ma,y lead to another habit as ba<l if not worse. Huch 
drugs as coca.in, hyoscyamus, belladonna, bromids, and cblora.l Lave 
thus been used. 

In the symptom<ttic treatment of the morph in-habit moderate doses 
of bromids, with cannabis indica and some such ve~etable bitter as gen
tian, may prove useful in all<tying the nervous irrita.bility and regtless
ness at uight. Sulfona.l is a good hypnotic in thC'se cases. Cathartics, 
stomach sedatives alternating with tonics, concentrated foods, massage, 
hot and cold bathing, electricity (general galrnnir.a.tion), and 11 complete 
control over the patient" are usually indispensable adjuncts in the 
treatment after the witbdra.w:il of the opium or morphin. Cardiac 
stimulants. strychnin and physostigmin salieylate (gr. r!u-0.0006) 
bypodermically, lrnNc been recommended recently as important in 
counteracting the functional depression of these babitu~s. Industrial 
activity, and mental and social diversion, aid in maintaining any im
provement made and in rendering the patient less liable to a relapse. 

(Cliro11icLerul-poi:to11in9; &t1tmism.) 

Definition.-A chron ic intoxication due to the slow absorption of 
lead, either imlustrially or accidentally. 

Pathology.-Tbe principal lesions are found in the muscles, periph
eral nerves, liver, kidneys, and mucous membranes. rrhe affected mus-
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cle~ arc wasted. pale-yellow in color, and, in adrnnced cases, show a 
marked fibroid growth. The vessels iu the muscles also reveal arterio
scler?~is. The peripher~l ner.ves are affe.cted with a. parcnchymatous 
neur1t1s, and arc especially involved, with degenerative changes in 
the nene-endings in the muscles. 'l'be nearer we approach the spi
nal cord along the course of an affected motor nerve, the less 
marked arc the changes, although in some cases a. very slight in
rnh·ement of the anterior nerve-roots has been noted. The cord is 
u:sual1y normal. 

Jn °thc brain, the pathologic changes scarcely warrant us in attribut
ing l~a.d encephalopathy to them. Aside from a slight meningitis and 
arten oscleros1s of the cerebral blood-vessels here and there, with a cor
re~ponding connect~\'C-~issuc growth and capillary hemorrhages, the 
evidences of lcatl-po1sonmg are practically 11il. Cerebral symptoms are 
most probably the outcome of functional disturbances. The liver and 
ki<lne~ show parenchymatous atrophy and cirrhosis. 
. Etiology.-(a) Personal susceptibility to lead-poisoning is greater 
~n s~me people than i~ others, all other things being equal. (b) Plumb-
1~m is more common m adults than in t·hildren, because of greater ex
posure. {c) Se.:r.-\\.omen are more susceptible tlian men. (d) Oecupa
tiu11 is the most frequent cause of lead-intoxication. Workers in white 
lead (plumbic carbonate), reel lead, and lithargc, all of which substances 
are used as paints, are especially to be mentioned as liable to saturn ism. 
Among the most common industrial causes are the following: painting, 
plumbing, lead-mining, rolling sheet-lead, pottery-glazing, type-found
ing and setting. shot-making, dress-making (in which lead-dyed silk 
thread is used and the ends bitten off), lace-making, glass-grinding, and 
calico-printing. ((•) An accidental source of lead-poisoning is found 
in the contamination of food and drink. l\_len employed in the manu
facture of \\ hitc lea<l and eating lunches in dusty work-rooms may also 
suffer from plumbism in this way. Drinking-water stored in lead-lined 
cistern~ and passed through lead pipes is frequently coi:itamiuated1 espe
cially if the \\atcr contains a slight amount of acid. Flour, bread. bis
cuit, candy, buttt'I'. and milk may cause po_i~oning by aclu~teration with 
lea<l chromate, used to gin• a rich, y<'llow tmt to tLese ~rt1clcs; and to
bacco wrapped in lead-foil has, less commonly, resulted 111 symptoms of 
c::aturnism. 

The absorption of the lead takes place mainly through tho !(aStro
intestinal tract, eRpccially throup:h the lung::;, and. much le~s t~rough the 
skin . It may be deposited in most of the sofl tissues and \'H~cera, but 
especially in ~the nen'eS. mu~cles, and liver .. Eliminat~'rin takes J_)l~ce 
through the ki1lneys. and probably, though 11:1 very slight quant1t1cs, 
with the bile ancl salirn. and through tLe skin. 

Symptoms.-Depending upon ~ndivil!ual susceptibility, it _ m~~.Y be 
months or years before the first man.1festat1on~ app~i,u·. 1nemia is an 
early and marke<l symptom (saturnme cacl1e.c_w). , 

1
J here IS a mod:r~te 

reduction of the corpuscles aud of bemoglobm. lhc gencml nutr1t1on 

is ~J,f1: characteristic blue lin1' at the borders of the gurn_s is rarely ab
sent, especially in those who are n?t _scrupulous in the1.r attention to 
the teeth . It is

1 
as a rule, most d1stmct at the roots of the lower ca-
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nines and incisors, and is formed by a deposition of lead sulphid. Bluish 
patches may a.1so be met with. 

Colic is very common and is also characteristic. The pains center 
around the navel, and are quite severe and griping. 'l'hcy are associated 
with retraction and rigidity of the abdominal walls, and with obstinate 
constipation. 'J1he pains are paroxysmal, may be referred at times to 
the epigastrium, and may be a.ccompanie<l by vomiting. Between the 
paroxysms a dull pain usually exists ornr the whole abdomen. During 
the attacks of colic the pulsc·tension is increased and cardiac action 
lessened. 

Paralyses arc common sy mptoms, and may either be acute, subacute, 
or chronic in nature. Although usually localized palsies, they are some
times generalized. Th e most chi1ractcristic lca,d-palsy is that kno\\11 as 
wrist-cl,-op (see also i\Iultiplc Neuritis, p. 1029). 

Both fine and coarse tremors occur, though not so commonly as in 
chronic mercurial poisoning. They usually begin in the bands and 
arms, are rather constant, and are aggranttecl by volu .. ntary effort antl 
emotional excitement. 

Cramps in the affected muscles and about the joints (leacl-artliralgia) 
are occasiona lly noted. Slight anesthesia, especially in cases of wrist
drop, is sometimes detecte<l here and there, but may in certain instances 
be due to saturni ne hysteria. 

The cerebral symptoms are important. The phrase " lead encephal
opathy" includes such manifestation as delirium and coma, neuro-retini
tis, aphasia, COIH'ulsions, hemiplegia, amaurosis, hysteria, and insanity. 
'l1he delirium an<l coma are the commonest braiu-symptoms, and may 
come on suddenly with tremors anti hallucinMion. Epileptic convul
sions a.re often st:vcre. H emianopsia has been observed. Mania and 
melancholia occur in cases of mental unbalancing, and hysteric out
breaks rtre seen in girls. Intense headache is not uncommon. "Sat
urnine gout," so ca.lied, is descr ibed as a. result of chronic plumbism. 
The kidneys are contracted, the hea.rt is hypertrophied, and arterio
sclerosis is marked, with a diminution iu the excretion of urea. and uric 
acid. 1l 1he pulse-tension is increased. These evidences show a simi
larity to gout, an<l fi:wor the development of uratic deposits in the 
joints, but they a.re the effects of "mineral, ,. and not of e:'Sential or 
true gout. Lead ma.y be discovered in the urine by la~·ing a strip of 
magnesium in it and noting the deposit of met:.tllic lead if present 
(Von Jaksch). Abram asserts that the addition of a solution of ammo
nium oxalate (1 gm. to 150 c.c. of water) facilitates the test. 

Diagnosis.-The history of exposure to lea.cl-poisoning is usually 
clear in those working the meta.I in its various forms. Accidental origins 
of saturnism arc often obscure a.nd Ycry difficult to trace, although if 
the characteristic wrist-drop. the blue gingiva.1 line, colic, an<l cachexia 
be present, the diagnosis is readily ma.de . 

... llcolwlfr paralysis of the lower extremities may be differentiated by 
the history, the greater prominence of sensory symptoms, rtnd by the ab
sence of the blue line on the gums. 

Prognosis.-In the absence of the gra,'er nervous, arterial, and 
renal symptoms, the prognosis is goo<l. When there is profound 
paralysis, with reactions of degeneration, and especially in primary 
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atrophy of the muscles, the prognosis is generally had. In the severe 
encephalopathic forms, an<l in cases in which marked arteriosclerosis and 
renal cirrhosis are manifested, the prognosis is unfavorable, but depends 
upon the extent of damage done. 

Treatment.-The prevention of plumbism is difficult in lead-work
ing establishments, owing to the carelessness and indifference of both 
employers and employees, and to the lack of any ade1juate antidote 
during ex posure. Rigid cleanliness is absolutely necessary, especially 
of the hands and nails and before eating. Means to all:ty dust should 
be regularly and constantly employed. Milk and sulphuric-acid lemon
ade have been recommended for use by workers in lea.cl, for their sup
posed antidotal effects. As perfect ventilat ion as poss ible should be 
secured, and respi r:ttor s are in use in some lead-work s, bei ng worn as 
"snouts." Potassi um iodid ~bo ulcl be g i,·en in chronic plumbism, 
beginning with small doses (gr. iii-v-0.194-1--0.324), given preferably 
in milk, after meals. 

In lead colic hot applications to the abdomen and hypodermic injec
tions of morphin and atropin are often indicated. Efficient doses of 
Epsom or Glauber's salts are used to combat the constipation. Given 
in combination with dilute sulphuric acid (i n order to form an insoluble 
lead sulphate) anrl with belladonna, the best and speediest benefits may 
be obtained thereby . 

Iron for the anemia. strychnin and galvanism for the paralysis, 
lithia-water for the renal deterioration, and nitroglycerin or sodium 
nitrite for the arteriosclerosis (enough to relieve increasing tension) are 
the symptomatic items of treatment that are usually indicated. Ha.rely, 
hopeless cases of saturnine encephalopathy need to be sent to asylums 
for the insane. 

(Chronic A rsenic-poisoning.) 

D e finitio n .-A chronic intoxication resulting from the gradual 
absorption of arsenic. . .. 

P a tho l ogy.-rrhe peripheral nerves show a degenerative neur1t1s, 
and the anterior horns of the spinal cord may be similarly affected. 

Etio l ogy.-rrhe causes of ~rs~n!cism may.be ~a~itua.1, inclus~ri~l , 
mNlicinal , or accidental. The md1ndual pred1spo~1t10? to :irsen1c-m
toxication varies in d ifferent persons. A neurotic dwtbes1s usually 
underli es the habi t of "arsenic-eating" in those who crave the drug 
for its alleged exbi lar::mt or .narcotic. ~ffects (arsenic inebriety): No~ a 
few women suffer from ch rolllc arsemc1sm as the r esult of the mgest1on 
of arseni c ''to improve the complexion and brilliancy of the eye." 
.Men emplo_vcd in a rsenic-works of .various kinds often suffer. from. the 
chronic poisoning. For example,. mmers and, smelt,ers of. arsem? pyrites, 
dyers an<l wall-paper workers usmg Scheele s or Sch wemfurt~ s gr?en, 
artificial-flower makers, s. Lot-makers, glass-workers, and tax1denmsts, 
arc all liabl e 011 accoun t of their.occup~tions. S~metim~s th e medi~inal 
use of moderate doses of arseni c, as lll Fo'":ler s solut10~ , even for .a 
short time, may in very susceptible P.CI:sons mducc arsemcal ~a~·~l ys.1 s 

~.~~:ai~le~sl~~il-p~~~·i,cle:~~~et~~s~1~;~11~~ ~~~;~rc~~:a~~on~s, 1~:;18~ ~~ 
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curtains arc contaminated with arsenic aniliu dyes; this does not oc
cur so frequently as years ago. 

Symptoms.-Thcre arc anemia, loss of flesh and strength, dryness 
and irritation of the mucosm, of the eyes, nose, throat, and upper 
respiratory tract. Anorexia, nausea, and diarrhea i?dicate the pres
ence of a g~tstro-intestinal catarrh . In some cases, milder than others, 
the fat is well preserved. Slight puffiness of the eycli<ls or eyebro"·s 
may occur, an<l some epigastric di~tress may be complai ned of. l\Iarkcd 
conjunctiv itis, occasional dyscnteric attacks, loss of the hair, and numb
ness and tingling in the extrem ities form a commonly observed sympto~n
group. Cutaneous symptoms ma.y appear, as pigmcnt<Ltion ('· arscn1c
brouzing "), and eczemritous, herpetic, urticaria.I, and pemphigoid mani
festations. All.n1minuria. with casts and blood mark the renal irritation 
that sometimes occurs. 

The most characteristic evidence of chronic arsenic-poisoning is seen 
in the gradua l increasing diffuse or multiple neuritis. Differing from 
lead-palsy, the leg-extensors and the peroncal group of muscles are in
volved first, although the arms may also become affected later (i•ide ~Iul
tiple Neuritis, p. 1029). Contractions in the lower and a fine tremor of 
the upper extremities arc apt to occur. Arsenic-poisoning may also 
cause headache. vertigo, melancholia, and hysteria. The drug is climi
na.ted by the kidneys and may be found in the urine. Sometimes a 
great toleration of arsenic is observed in workmen and ha.bitut'.!s, the 
only evidences being a clear, sallow, waxy complexion, a gloomy ex
pression, and some dy~pcpsia, perhaps, as in the wcll-knowu Styrians. 

Diagnosis.-This is not difficult, when once the source of the pois
oning is determined. ~l'he clinicaJ appearances :tre distinct from lead
intox:ication, especially in the mode of progress of the paralysis. and in 
the more marked sensory symptoms combined with tbc motor-disturb· 
ances of arsenicism. 

11he prognosis is favorable in most cases in which removal from 
the exposure to the influence of arsenic is possible. A few cases die 
from the greot general debility. 

Treatment. -Abstention from the use of arsenic for cosmetic pur
poses, avoidance of its influence in the arts, care in its medicinal ad
ministration, and prophylaxis as regards the possible or discovered 
sources of conta.miuation, form. the first considerations in the treatment. 
Elimination of the arsenic may be promoted by the use of pota~sium 
iodid and purgatives. Gastro-intestinal and other irritations must he 
met by appropriate sedative remedies. 'l'be neuritis and palsies require 
-as soon as the tenderness and pain subside-massage and electricity. 
Judicious and wholesome al im entation and tonics are indicated. 

MERCURIALISM. 

(Chronic .Me1·c11rialPoiso11illg.) 

Definition.-A chron ic intoxication caused by the habitual inges
tion, or combined industrial absorption of mercury, in susceptible 
individu als. 

Pathology.-No marke<l pathologic changes have been noted in 
human beings, aside from the evidences of oral, gastro-intestinal, and 
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renal irritation and inflammation . It is not improbable that the cere
bral cortical areas suffer more from metallic irritation than do the 
spinal or peripheral nerve-tissues. 

Etiology.-Some persons are much more ea~ily mcrcurialized than 
others. (a) Salfration an<l stomatitis from the therapeutic use of mcr
cu!'.V f01:~ a ';~riety .th_at is not infreq_uent in t~e~e days. (b) Jndus
trwl on9w. 1 he chief ca.use of chrome mercurialism is the inhalation 
of the vapor of the metal by artisans in the industries in "hich it is 
u.-;cd. 'rhus miners and smelters and those engaged in_ma.king mirrors, 
bai~om.eters. tbcrmom~tcrs, au~algams, felt hats, vermilton-pigmcnt, and 
art1fic:ial tec~ii sometimes suffer from chronic n~crcu r ial poisoning. ]t 
should be ~01ntcd out ~tere that mercury is volatile at ordinary tcmpcra-

~~1~rs~k'~:~~ 1 C:~~~~e~~a;~ot1~~~thsbl~~~~e t~~~1t~~3 ~~~s~~"i7i~ ~\i1g:s}~~: !::~!'. 
(c) Purely accidental mercurializatJon also occurs. (d) \\'omen and chi ldn·n 
are more SU!':ceptiblc to the action of mercury tLan men. In all cases 
the mercury exists in the tissues as an albuminate. 

Symptom s .-TLerc arc anemia. emaciation. gastro-intc:stinal dis
orders. stomatiti~. saJi,·ation. maxillarv necrosis. ulceration of the gums, 
loo:-;ening of the teeth, fetor of the breath. marked tremors. and paraly
sis. The oral symptoms arc uot as prominent. however, as in acute 
mercurial poi'1-oning. rrhe hair falls out, the nails become brittle, and 
pigmentation of the skin is seen. 

The tre111or is characteristic. It is first felt or noticed in the tongue 
and lips, is usually fine1 later coarse an<l chorcifonu, and spreads grad
ually throughout the muscular system. lt is aggravated by voluntary 
effort, and may cease during sleep in mild cases. Elpecch is altered. 
llystcric tl'Cmors may also exi~t. Great irritability and restlessness a1:e 
common. Aphasia. hcmiplcgia., hemiuncstbesia, and peripheral neuritis 
with palsies, occur. '!'here is no atropLy, nor arc the reactions of de
generation present in the paralyzed muscles. ~C\'C'l"C pains may be 
present in the extremities, including tbc joint:-, anrl gn:wc cerebral 
symptoms occaf.>ionally dc\·clop (stupidity. bea.da_cbc, loss of me1~ory. 
in~omnia, hallucin::itions1 delirium, coma, con,·ul:-;1ons, and confus1onal 
insanity). Albuminuria. with anasarca. may o~cur. The _effects of 
chronic hydrargyrism in women up~n then· offsprmg arc also 1mp~rtant1 
the children being rachitic. weak 1 sickly. and_p1:one to tuberculo~1s . 

Diagnosi~ .-The bi:-;t~ry, the character1suc tremors, _par('s1s, and 
mental irritab1litv are significant. In tLe absence of a history of ex
posure to mcrcu;y, the differcnti~tion. from progressive ,qeneral paresis, 
disseminatPd Rclerosis, or paralysis agitans may be more or less d1fficu lt. 

Prognosis .-Becovcr_v is common upon the remorn_l of_ the source 
or on removing the patient from th~ source o~ the po1_son111g. Fatal 
terminations rarely cnsue1 nnd then in cn.ses of mcrcunal cncepl1alop
athy of a grave type and with a. tendency t~ idi?CY·. . . . . 

Trea tme n t.-Pre\"ention of further poisoning 1s 1mpcrat1ve, clnm
nation is to be promoted, and ~he symptoms are to be m~t as they arise. 

fu~t;::it~~c c~~~::i~i\~~- i~~o~::t~~~~ct~~~ o:~~!.~~1;~;1 ~n(\)~~~1~~~~:1~~ci~i1~c. ~~1ed 
also sulphur b;itbs, may_ be used to riid in _the el!mination of the ~~r
cury. lron

1 
cod-liver 011, good foo<l and fresh a.ir, and a free act1v1ty 
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of the cmunctorie:s are of positive value. Electricity may be resorted 
to for the paresis. 

FOOD-INFECTION AND PTOMAIN-POISONING. 

In recent years there ha.Ye been reported an increasing number of 
cases of serious illness that have been traced to infected :mcl cont:uni
natc<l food. Undoubtedly man.v such instances are now brought to 
notice that in former times were attributed to other causes, or that were 
not diagnosticated because of a lack of knowledge. On the other hand, 
the increased consumption of canned and preserved mca.ts has cer
tainly augmented the liability to poisoning from these products, as the 
reports of cases show. Lack of care in the inspection and selection of the 
meats, uncleanliness, and sometimes unscrupulousness, in their handling 
and preparation, must result in infection, putrefaction, and toxicity. 
The infection of the food may be clue to (1) disease of the animal or 
plant from which the food is derived; (2) microbic inoculation of the 
food after derivation and before ingestion by human bcinge; (3) infec
tion by toxicogcnic bacteria, and the presence of ptowain!:i or toxalbu
moscs. 'l1he transmission to man of such affections in animals as tuber
culosis, anthrax, glanders, and·pleuro-pneumonia, by eating the infected 
meat, has been sufficiently proved. Again, meat and milk may become 
infected, before being ingested by the patient, by pathogenic micro
organisms, as of typhoid fever and diphtheria, or from the production 
of toxins owing to the action of non-pathogenic putrefactive micro
organ isms. A great many instances of food-in fection. particularly of 
weat and milk, have been shown to be clue to the presence of sapro
phytic germs, this happening even when the articles of food have been 
obtained from healthy stock , and have been kept free from specific path
ogenic bacteria. It is not, however, the saprophytes themselves in all 
t:ascs, but the poison developed in the food before it is eaten or formed 
in the body afterward, that produce the symptoms and sometimes death. 
According to Novy, some of the saprophytic bacteria with which food is 
infected outside of the body, under certain conditions, are capable of 
living in the body as parasite&, especially on dead matter, and there 
become toxicogenic. 

~l1he chro.nic poisons or ptomains resulting from the action of the 
saprophytes m foods are called" putrefactive alkaloids;" those bacterial 
products of a proteid nature are called '' toxalbumins" or B toxalbu
moses." The latter, according to Vaughan, are more frequently present 
in infected foods. They are a.11 absorbed from the digestive canal. 

Poisoning by Infected Milk and Milk-products.-It is now well known 
that the cause of the high mortality-rate among infants in hot weather 
is traceable directly or indirectly to the "summer diarrheas" in chil
dren fed artificia.Jly, wholly or partially, with milk infected by numerous 
varieties of saprophytic germs and thus poisoned by ptomains, such as 
tyrotoxicon. This special chemical poison has been isolated by 
Vaughan, and discovered by him in cheese. It has also been found 
in ice-cream, frozen custards, and cream-puffs, and bas caused poison
ing-symptoms mainly of a.cute gastro-intestinal inflammation, "con
stdction of the f:wces," nausea and vomiting, sharp, griping intestinal 
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pains, hea.clache, thoracic oppression, chilliness, dizziness, and sometimes 
purging, followed by relief in mild cases. In the severe and long-con
tinued forms, however, exhaustion may supcncnc, with subnormal tem
perature, coma, colla.pse, and drath in the graYer cases. .No chemical 
or physiologic antidote is known. Elimination ma.y be assisted, and 
stimulation is needed. Irrigation may be employed for the former in 
both sto1n:L?h an<l bowels. Strychnin, Hitroglycerin, atropin, and the 
aromatic sp1rits of ammonia. arc most cffectirn as stimulants. 

Meat-poisoning.-Various tainted meats, as rnincc-mca.t "warmed 
over." veal pie, carelessly-kept chicken salad, badly-prcl:icrvcd and 
canned meats, partially-clec~\yed ~a.usages (botulismus) Lave caused 
riolent symptoms of poisonmg. Diseased raw and partially-cooked 
meat has a.lso been eaten with disastrous results. It should be borne in 
mind that even prolonged cooking fails to destroy the toxic act ion of 
certain ptomains in infected meats; also, that meat that has been cooked 
and kept under certain conditions may become infected with b:tcteria as 
well as when it id raw. On the other hand, bad, putrid meat has been 
known not to cause toxic symptoms. 

inf;~!~~;r(~)0~~8o~:u~~1~ ~~ t~~~~z~s~:\:gu~:~-:''(~}~!!:).se i~~et: ~rt~~~ 
former group run the usual course of an infectious disease, often simu
lating typhoid fever. Those under the second division manifest the 
symptoms of a violent gastro-enteritis, with vomiting, intense colicky 
pains, purging, fever, accelerated pulse, nervous prostration, great mus
cular weakness, and cramps in the calves of the legs. Often a subse
quent subnormal temperature, extreme depression, convulsive movement, 
vertigo, dimness of vision) dyspnea, somnolence, great soreness of the 
mouth, collapse, and sometimes death supervene. 1l 1he rnort<dity-rate 
varies from 15 to 55 per cent. of all the cases. 

The treatment is largely elim inative, symptomatic, and supportive. 
The prophylactic measures, private and public, arc generally obvious. 

Poisoning by Fish (Icltthysmus) and Shell-fish.-Many instances of 
this serious form of intoxication have been produced. The fish may 
contain certain poison-glands, ovaries, etc. Especially is this true of 
certain species known in Japan, one of which is believed to cause the 
disease called "Kakke," which prevails during the summer months in 
Tokio. A certain species of fish (Olupea venenosa) inhabiting the West 
Indian waters is supposed to be always poisonous, although the source 
or true character of the poison is doubtful. In Russia, many cases of 
ichtbyismus have resulted from eating both the fresh and preserved 
sturgeon and salmon meat that arc affected with an i.nfc~tious disease 
peculiar to the fish. In Germany and other parts of nrnldle Europe 
a severe form of gastritis called ·' Barbencholcra" follows tLc eating 
of sick barbels. 

~l1hc use of tainted preserved and canned fish, eels, oysters, mussels, 
cra,bs lobsters and the like, is more frc(1uently tbe cause of symptoms of 
poiso~ing, ho,~·ever. Briegcr's myt.ilolol'in, .the active poison formed in 
some mussels, and the eating of which at Wilhch~sh:.tvcn caused S~\·~ral 
epidemics, is proba.bl;: clevelopel~ only under ccrtam favorable cond1t10ns 
of saprophytic infection. Devilled crabs, lobstC'.rs, ~rn<l s~lacl ha.vc also 
caused severe gastro-entcritis because of contammat1on with germs pro-
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Uucing ptomains. Oysters have been accused of conveying typhoid in
fection (vide p. 26). 'l'he symptoms of fish- and shellfish-poisoning are 
varia.ble. Sometimes marked cerehro-spinal manifestations predominate. 
with convulsions and paralysis. Dryness and constriction of the throat, 
dizziness, labored respiration, disturbed ,·ision, jerky speech or aphonia, 
perhaps rapid pulse, lo~s of coOrdination, numbness, coldness of the 
extremities, dilated pupils, paresis, collapse, and death within a few 
hours, may ensue. 

Other cases have a pronounced gastro-intestinal or cholcraic group 
of symptoms, wit_h nausea and vomiting, pa.in, tcncsmus, and mucom:; and 
bloody stools. Jn some of them marked cutaneous irritation is sLown 
by crythcma, great l1ca.t and itching, urticaria, and swelling. Dyspnea, 
lividity, and sometimes delirium, have also been noted. rl'he progno
sis is grave in rna1:1y instances. The treatment is similar to the 
above-namely, emetics, purgatives, enemata, and larnge. The indica
tions are to be prO\'i<led for as they arise. 

GRAIN- AND VEGETABLE-POISONING. 

Ergotismus.-Epidemics of ergotism have resulted from the con
tinued use of meal made from contaminated grains grown on Yirgin soil. 
'l'he parasite (rlaviaeps purpurea) is a fungus that infests rye and orher 
grains; it docs not, however. grow readily where the soil is well culti
vated, and epidemics of ergot-poisoning are much less frequent than 
formerly, if we except certain places in Spain and Russia. According 
to Kobcrt1 three poisonous substances are found in the ergot: crgotinic 
acid, spbacclinic acid, a.nd cornutin. rl'he first of these is not poisonous 
when ta.ken into the stomach; the second is supposed lo cause gangrene; 
and the Jitst produces grave effects on the nervous system, :rn<l is found 
only in fresh ergot, hence the greater preva1encc of nervous tmtnifcsta
tions in sickness that breaks out soon after harvest. 

The nervous symptoms are remarkable for their convulsive character~ 
istics (ergotisnms ('01H11tlsivus). Prodromes of weakness, tingling in the 
extremities, and headache may exist for several weeks before the spasms 
come on. The formication increases, and cramps and contractures, with 
flexed wrists and extended feet and toes, seize the patient. In severe 
cases epilcptoid convulsions occur and may prove fatal. Delirium and, 
in very chronic cases, dementia. may supenene. Recovery is slow, an<l 
the contractures may persist for some time, with muscular a.trophy and 
anesthesia. In some interesting instances there may appear DCl'\'OUS 

symptoms resembling locomotor ataxia(" ergot ta.bes"), owing to poste
rior spinal sclerosis. Abortion results in pregnant women. 

Ga.ngrenous ergotism (ergotismus gangrcenosus) is characterized by 
dry gangrene of the htrnds and feet, usually of the fingers and toes. 
Before the gradual blackening appears, there may be formication, pain, 
spasm, numbness, and coldness. As mortification and the line of' de
marka.tion progress, the parts drop off bit by bit, nnd fever may attend 
the sphacelatiou. Pneumonia (septic) may sometimes complicate this 
malady. The fatality has been considerable in some epitlemics. The 
treatment of crgotism is entirely symptomatic. 

Ma.idismus or Pell&gra..-This is a chronic nutritional disturbance 
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due to poisoning from eating contaminated cora-meal bread. The dis
ease prevails extensively among the poorer classes in Lombardy, Spain, 
an<l southern France. The origin of the infection of the maize is 
said to be bacillary, the latter causing putrefactive or f'crmcntativc 
changes in the fresh, moi~t com-meal, with the production of ptomains. 

Th~ symptoms at the begin~ing are. languor, <lc?il.ity, indigestion. 
anorexia, restlessness, and occasionally diarrhea. This 1s soon followed 
by crythema, pain, and roughne:ss of the skin. Ex foliation of the latter 
reveals a. suppurating surface. In sc"ere cases, paresthcsire, spasms, 
paraplegia, headache, backache, <lelirium, and a suicidal mania. ma.y 
occur. Idiocy and profound cachexia ma.y result from numerous attack$. 

Structural changes have been found in the cord, an<l fatty dcgcncra· 
tion and ulceration in the viscera. 

Prophylaxis by thorough <lrying and careful storing of the me:tl is 
to be aiwed at . 'l'he symptoms arc to be met as rationally as possible. 

La.thyrismus is an intoxication caused by the seed (used in the form 
of meal) of three varieties of vetch or chicken· pea, viz. Latl1ynts ci<:aa, 
L. satii·us, and L. elymemw1, or, respectively, red, German, au<l Span
ish vetch . The meal is generally mixe<l with that obtained from other 
cereals. Its use for several hundred years has been observed to cause 
leg-stiffness, passing into a transv-erse myelitis, with sensory and motor 
paraplegia. Spa~ticity and exaggerated tendon·reflexes may remain 
for some time after the paralysis subsides. Slight fatty degeneration 
was noted by Cautain in excised bits of muscle. Yery chronic cases 
may die in paralysis, from the toxic effects of the poison, which, thus 
far, has not been separated. 

Mushroom·poisoning.- 'l1hough not so common as formerly, poisoning 
from eating non-edible mushrooms occurs now and then, owing to ignor
ance or ca.rclessuess ju ga.thering, keeping, and cooking tliem. Jr'resh 
morels are poisonous, while those that have been dried and boiled are 
not so, because of evaporation or solution of the contained poison. 

The red agaric (amanila muscaria), on account of the poiso11ous 
alkaloid muscarin that it contains, may cause very severe symptoms. 
'l1hese arc nausea, vomiting, diarrhea,. hemoglohincmia. hcmoglo~inu~·ia, 
and jaundice (probably liepatogenous) m the case ?f fres~1 morel·po1son1ug 
{8trlimpell). Tetanic and_ epileptifo:m convuls1ons give .a slow pulse, 
dilated pupil, disturbed vision, sa.lirnt10?·. coma, a.nd death Ill th~ gravest 
cases of red·agaric intoxication, in adcht10n to the symptoms of gastro
intestinal irritation. 

The treatment is symptomatic. E~etics, l?urg~tives, .stimulants, and, 
in red·agaric poisoning, atropin, for its phys1olog1c ant1<lotal effect, are 
usually in<licate<l. 

OBESITY. 
(1-'olysarcia .tdiposa; Lipomatosis Universali.'1.) 

D efinition.-Corpulence, or the presence of an excessive amount of 
boJily fat, way be sai<l to begin to take the form of a disease when it 
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becomes an inconvenience or impairs the bodily functions. Obesity is 
cs~entiallv a disease of nutrition. 

PathOlogy.-The chief alteration is the marked and, in some in
stances, colossal increase in the fat deposit throughout the body. Not 
only is the adipose tissue greatly increased in localities where it is nor
mally found or" preformed," as under the skin, but the ,·arious internal 
organs and tissues that are normally quite or nearly free from fat, may in 
obesity show a decided fatty infiltration. ~roldt affirms that in the ~ra.vcr 
cases of corpulence, in which ma.rked depositions of fat are found Ill the 
viscera around and between the parenchymatous elements, the fat-cells 

are ~;~~~!:t~ncr~:~ f~~~~ }~~i~~o~-~~~1, ?~~~:~~i :~-Ji~;~~ ~~1!!t, large waist, 
thick and prominent, sometimes overhanging, abdominal panniculus adi
poszts, and bulky, cylindric, and apparently shortened extremities, are 
familiar appearances postmortem as well as antemortem. 

There may be differences in the number an~ size of the fat-globules in 
the histologic elements. '1,hus, in the plethor1c fol'I~ of obesity ~he cel
lular fat-globules are larger than those of the anemic or hydremIC form. 
Qualitative differences in the fat may also occur. 

The blood in cases of obesity is increased in specific gravity to as much 
as 1065 or 1070. In a majority of cases the hemoglobin-percentage is 
also increased (plethora). 

'fhe heart is overlaid with fat, and the intennuscular tissue shows a 
decided fatty infiltrntion. IIypertrophic dilatation is frequently present. 

The arteries may show fatty changes in the intima and media. and in 
the older cases chronic endarteritis with thickening and sclerosis of the 
vessels. The tieins a.re often affected with varicosities. 

Passive congestion and edema. of the lun.?8 are secondary to the car
diac weakness tha.t is so <'ommon in advanced cases. :For the same reason 
the liver and kidneys may be enla.rgecl. Fatty infiltration may also affect 
and ca.use enlargement of the li\•er. and chronic interstitial nephritis may 
form a. late complication of obesity. 

'11he stomach ma.y be dilated, and often shows a. catarrh of the mucosa. 
Catarrhal enteritis of mild type also occurs sometimes. 'l1he pathogenesis 
of obesity has not as yet been fully determined. 

Etiology.-,\mong the conditions predisposin.g to corpulence, the 
chief are heredity, climate, habit, occupation, temperament, age, and sex. 
In about one-ha.If of the cases of obesity the tendency is inherited. and 
in these ca.scs the abnormal increase of fat manifests itself early in life. 
Corpulence is much more frequent among the inhabitants of •hot, moist 
climates, and of low countries of the temperate and arctic re~ions. 'fhus, 
it is commonly observed among Orientals, Dutchmen, South Pacific 
Islanders, Southern Italians, and certain African races. Sedentary 
habits and occupations form common predisposing factors. The sluggish, 
luxury- and rest-loving, phlegmatic temperament also favors au abnormal 
fat-deposition. As regards the age, polysa.rcia. generally makes its ap
pearance in persons of advanced middle life, between forty and fifty years, 
while congenital obesity is seen in infancy and early childhood; in women, 
it ma.y appea.r at puberty and between thirt)· ::i.n<l forty years of :ige. 
Women, and cspeeia.lly Jewesses, seem to be more subject t.o corpulence 
than men. Congenitnl anomalies aml. monstrosities (i<l1ots1 cretins, 
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accphali), also anemics and bemiplegics, are often excessively fat. The 
prolonged use of arsenic may sometimes lead to fat-increase. 

The exciting causes of obesity arc especially the ingestion of too much 
fat-making food, the intemperate use of alcoholic beverages, with or with
out ~eficient exercise: The ingestion of food in ex~c!is of the bodily 
reqmrement of protc1ds, fat, and carbohydrates (which rnries in dif
feren~ indi_viduals), ~ombincd with insufficien~ assimilation or physical 
exercise, will result m :m abnormal accumula.uon of fat . This ii:; espe
cially the case where a. predisposition exists. The. fat may be derived 
from .the ~xcess of albu~in, fat, or carbohydrates m excess. Alcohol, 
espec1:1lly ID the form at beer, ale, porter, and the like. promotes fatty 
infiltration and degeneration. An excessiYe diet of starches and sugars 
acts indirectly as a fat-producer by lessening the oxidation of the ingested 
fat and of the fat formed from protei<ls, because the carbohydrates them
selves are so readily oxidized. 

S ymptoms._:-Obcsity is not accompanied by any bodily symptoms 
at first. Except some incom·enieuce, and a sense of burdensomeness dur
ing walking or working, nothing may be complained of for years. With 
the progressive development of the disease, howeYcr, ami particularly 
with the invoh·ement of the viscera, subjective manifestations increase in 
number and intensity, and objective symptoms and physical signs also 
become more numerous and more marked. Csua.lly the earliest trouble
some symptom is breathlessness on exertion, clue to a weak heart and to 
the hampering of respiration by heavy chest-walls and the upward-crowded 
diaphragm . In plcthoric indi\•idua]s the face is red and congested, as 
are also the mucous membranes (conjunctiv~, labia!). In anemic subjects 
(usually women) the skin is pale, the muscles are flabby and weak; the 
pulse is small and compressible. and clyspnea, palpitation, inclination to 
rest often and sleep much, and dizziness (symptoms of anemia and chloro
sis) are manifested. On the other hand, in plethoric, corpulent subjects 
(usually men), the muscles are firm and strong, and the pulse· and heart
bea.ts \'if?Orous; later, however, the latter become weak. Brachycardia 
is not infrequent, and the pulse-rate ma.y become as low as 50 beats per 
minute. The signs of fatty heart (vicle ~- _654) arc obtained on physi~al 
examination . Muscular power ma.y d11m111sh very rapidly, the appetite 
often fails , and, oddlY. enough, great. fat m~n may ~onsumc ve~·y small 
quantities of food. l ntercurrent acute febr1~e ~ffect1ons (typ~01d fov~r, 
pneumonia) are ba.dly borne, and hyperpyrex1a. 1s usually associated with 
them. 

'The lii1er ma.y show enlarg~ment on percussion and yal~atio~. The 
passive congestion of the resplratory mucous membrane is olt~n s1;;nalled 
by cough and by an increase_ of the. dyspnea. P~·ofuse swcati~1~ is com
mon. There may be polyurw or ohguna, accordmg to the act1v1ty of the 
skin and kidneys n.t the same time. Uric acid and the urates arc usually 
found to be increased . 

tbir~[1~~~01~~li~:i:~a:.~;i~1o~~~t:~h s~~~ fi~~~:~~~.sia c~~~ip:~~~,~· m~;·e~! 
followed by chronic diarrhea. Sexual desll'e is often abated, a?cl az.o
Ospcrmia is not rare. Corpulent women . ~ftcn Ruffer fi:o!ll utcrmc. dis
placement and prola.psc. Arneno~Thca, s~enl1ty, encl~mctnt1s (congesti,·e)1 

leukorrhea, and an aggravated climacter1c are seen m obese women also. 
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'The skin is often irritated (intertrigo) by the excessive sweating, and by 
the friction of cutaneous surfaces in the folds of fat, as under the breast 
and axillre, at the navel, at the abdominal an1l inguinal folds, and around 
the scrotum and labia. Painful excoriations, pruritus, furunculosis, acne 
rosacea (in alcoholics), and alopecia are not uncommon. 

Complications.-liernia, cardiac asthma1 bronchifo;, pulmonary 
congestion, edema, arterio~cle~·osis, albuminuria, glycosuria, angina! 
attacks, Cheyne-Stokes rc:sp1rat1on, cerebral hemorrhage, and coma may 
manifost themselves as the precursors of the final stage. 

Diagnosis.-T'his is not difficult in most cases. Cnre and watchful
ness must be exercised in detecting associated conditions, complieations, 
and sequeltc. 

The prognosis will depend upon the peculiar features of each indi
vidual case, the cause and its removability, and upon the varicty1 tlegree, 
symptoms, ;:ind prevailing complications. 

Treatment.-Prophylaxis is important in the earlier years of those 
showing an hereditary predisposition to corpulence. 'The fat-forming 
(farinaceous) substances must be diminished in the dietary. The propor
tions of fat and proteid in the food must be regulated according to the 
amount of muscular activity, and the latter should be encouraged in fresh 
air, along with cool bathing. At middle life. in tho::-c predisposed to 
polysarcia, all imprudences in eating and drinking should be cautioned 
against, and the quantities of various articles of food antl the time of eat
ing regulated. Outdoor sports and gyrunastics should be also gauged 
accordingly. 

'l'hc dietetic treatment of confirmed obesity is all-important. The 
ingestion of foods that lead to the formation of fat must be limited. 
Insepa.rnble from this is the stimulation of the bodily forces that ox idize 
an<l destroy the fat. 'These two means arc utilizeJ in the principal 
methods of treating obesity, and that method must be selected which in
vigorates, while at the same time it i1nolves neither injury nor weaken
ing of the pa.ticnt. 

'l1hc principal systems of dietary are those known hy the names of 
Banting, Ebstcin, and Oertel. In all of them the total amount of food 
is gradually diminished as long as there is an increase of the body-weight 
or;~ continuance of the subjective distress. 

In 11 Jhntingism 1 •• sugars, fats, and starches are greatly reduced in the 
diet-list; water, however, is not restricted, and vinous and spirituous 
liquors are rather freely permitted . In those of a. lithcmic, rheumatic, 
or gouty diathesis (often associated with obesity) Banting's heavy proteid 
anJ. alcohol dietary is not to be recommended. It is best, I think, to 
exclude alcohol in most cases. owing to its effect in diminishing tissue-ox
idation and in retarding cell-metabolism. 

In Ebstein's diet-list more than double the amount of fat and car
bohydrates is permitted as compared with Banting's list, whilst the 
albuminous substances arc diminished. Fat is freely allowed, while 
sugar and potatoes on ly arc strictly forbidden. 

Oertel of Munich also allows more fo.t than Banting, but less fat and 
more (about double the <1uantity) proteids and carbohydrates than 
Ebstein. '!1he amount of free water permitted daily is only one pint; 
about one pint a<ltlitional in other food is allowable. 
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Oertel' writes: "The body stores up fat if more than 118 grams of 
albumin and 259 grams of fat, a total of 377 grams (2894 calories), are 
taken in. On the other hand, 110 grams of albumin and 600 grams 
of starch. a total of 710 grams (29-!-! calories), may be given without 
producing a deposit of fat. With a mixed diet the limit lies near 118 
grams of albumin, 100 grams of fa.t, and 368 grams of starch, a. totnl 

~{ii~~6of':~s t;t92Jr~~13;i~~~um1!1~;:dw~~t tt0e b~~~~,"~~u~l;h:od~~~~I~~; 
diminishing the sup1ily of fat and by permitting a certain quantity of 
carbohydrates." llis diet-table for obesity is appended: 

Minimum .......... 156 
Maximum. .170 

Fat. 
2.') 
~5 

Carbohydrates. Calories. 
75 1180 

120 1608 

For fuller details, Ocrtel's ta.bles, 2 giving a special diet-list in circu
latory disturbances, may be consulted. 

On the basis of Yoit's laws, Striimpe11 rccommen<ls in the average 
cases 125 gm. (-! oz.) or more of albumin, 40 gm. (1 \- oz.) of fat, and 
150 gm. (-l .62 oz.) of starch. Scb\\enniger's rule differs from Ocrtcl's 
merely in the forbidding of liquids with the meals and in permitting 
their use only after two hours have elapsed. Yeo's diet-list is also a 
useful guide. 

C nder any system of dietetic treatment the patient should be weighed 
accurately and frequently, and the food-limit be diminished or modified 
according to the results . The food may be weighed and measured at 
first, but the patient soon learns to estimate by bulk the rc4uisite quan
tity of each substance. 

The following dietary illustrates what may be ordered in some cases 
of obesity : 

Jliorning Jl[eal.-Finc wheat-bread, l! ounces (40.0); a soft-boiled 
egg; milk, 1 ounce (32.0); sugar, 77 grains (-!.9); coffee, -l} ounces 

(l3~~~~;, Jlieal.-Sonp, 3 ounces (96.0); fish, 3 ounces (96.0); roast or 
boiled beef, veal, or game or poultry, 6 to 8 ounces (192.0-2,56.0); green 
"egetables, 1~ ounces (-18.0); bread, 1 ounce (32.0); fn11t, 3 or -1 ounces 
(96.0-128.0); no liquid (or only 4 or 5 ounccs-120.0-H8.0 cc.-of 
\'Cry light wine). . 

Afternoon .llieal.-Sugar, 77 grams (-!.9); coffee,-! ounces (128.0); 
milk, 1 ounce (32.0); occasionally bread, 1 ~unce (32.0). . 

E1.•eninq Jlleal.-Caviare, 1 ounce. (10.G); one or two soft-boded 
eggs; beefsteak, fowl, or game, 5 ounces (160.0); sa!ad, l ounce (32.0); 
cheese, 1 dram (-tO); bread, rye or bran, J ounce (Hi.0); fruit or water, 
-! to 5 ounces (120.0-H8.0). . . . 

'£he mechanical treatment of corpulence, by exercise,. is to he used Ill 

conjunction with the dietetic. ~he form ~f the exercise, ,and als~ ~~le 
time and frequency, rnl~st be adJudg.e<l fo1 each case. \\hen cmdiac 
dilatation and myocnr<l1al <lcgenerat1on (fatty) a1:c the cause of. sy~p
toms of precorclial distress, <lyspne~ (bowever slight), and palp1tat1on, 
resort may be had to Ocrtel's system of graduated walkmg on the level 

1 7\i:~nlietl' Cent. Pntcl. of ~lled., \'Oi. ii. pp. 698, 699. 
iJ,oc.cit. 
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or climbing along "health paths" (<'ide Fatty Overgrowth, p. 657). 
Or, the well-known Nauheim or Schott treatment may be used. Great 
care must be exercised in prescribing the mechanical treatment in obese 
persons who have atheromntous vessels. 

The medicinal treatment is neither satisfactory nor successful. 'l'he 
juice of the phytolacca berry may reduce the weight, but it usually does 
so at the expense of bodily strength. 

Recently, the use of thyroid extract has come into favor, and this, 
.Judiciously given, promises good results Lcichtenstcrn, \\rcncJclstadt, 
Ewald, and others have reported success in a. number of cases, especially 
in those exhibiting the anemic, flabby, "myxedemntoid" form of obes
ity. 'J'he loss of weight was from 2 to 3 pounds (1-1.5 kgms.) in one 
week, an<l as high a.s 20 pounds in two to four weeks. In two of my own 

f:s~~a~~13~~~~nfgr~oj~i.oc;l87~~Yi.t~~) ~:~s~~ ~1{)1;.~i;·e~;it~·:c1~s~l~}i~~:it;~f 
at the rate of 4 and 6 pounds per week respectively, without injury to 
the general health. 1'hyroidin, the active principle of the thyroid gland, 
as shown b.r Baumann and Ross, gives results that arc perhaps as good 
as those of thyroid-feeding. Jeozykowski treated 10 cases of c01·pu
lence by thyroidin in doses from 5 to 8 grains (0.324--0.518) pet diem. 
In 1 case ,;iorr than -10 pounds (18.1 kgms.) were lost in two months, 
and in another 30 pounds (13.6 kgms.) in three months. Symptoms of 
thyroidism arc the signal for a reduction in the dosage of thyroid ex
tract (vide Myxedema, lj, 463). 

HEAT-STROKE. 
(S1111strokc: Jusolatfrm; Thennic Fever; llcat-cxltausUon; Heat-prostration.) 

Definition.-A diseased condition the effect of exposure to exces
sive heat. 

P athology.-R(gor rn01·1is is marked and comes on early. The high 
temperature of the cadaver accelerates the putrefactive changes, which 
aiSQ appear early. There is considerable venous engorgement of the 
brain and of the cerebral and spinal membranes; also of the lungs, 
spleen, and conjunctiva. 'fhe blood is fiuid and dark, and the corpus
cles are crenated and do not ten<l to form roulC'aux. Ecehvmoses and 
extravasations of blood are found in the skin, the s;erous ~ncmhranes, 
and the cavities, around the superior (cervical) sympathetic ganglia and 
tbc \'agus and phrenic nerves. I'arenchymatous changes in the liver 
and kidneys may be found. Higid contraction of the lef't ventricle is a 
notable feature, while the right ventricle is usually dilated with bloo<l. 
Van Gieson's recent report of the cellular pathology of the cerebro-spinal 
system in 3 cases of sunstroke in New York shows an acute parenchym
atous degeneration of the neurons of the whole neural axis similar to 
that of, and; Van Gicson thinks, here actua1ly due to, Ha species of auto
intoxication." Tlc found the chromophilic pla<1ues in the cortical cere
bral and cerebellar (Purkinje's) cells and also in the cclle of tbe anterior 
horns of the spinal cord, diminished in number, changed in shape and 
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position, sometimes finally broken up, a.nd even entirely absent. l'he 
nuclei stain more deepl.y t han normally. 

Etiology.-Anyth1ng that lessens bodily resistance to external high 
heat predisposes to hca.t-stroke. Thus, privation, unsanitary surround
ings1 fatigue of body or mind, emotional cxc1tcment, worry, and exces-
8i\'C fretfulness. overeating, indulgence in alcoholics (especially), and 
previous attacks of sunstroke, arc all conducive to heat-stroke on expos
ure to high temperature. Males are affected more often than fema les. 

Sunstroke occ~ rs in persons (on land) working hard under the direct 
rays of the sun, in an atmosphere that is very hot and humid, still, and 
sultry. Soldiers on the march and heavily aC('Outcred, masons. brick
layers, hod-carriers, roofers. drivers, farmers, and other out.door labor
ers are particularly subject to insolation. 

Heat ·strok e and thermic fever are terms more appropriately applied 
to those similarly affected in midsummer while working in places not 
cxpo~e<l to the sun, but yet clo~e. confined, and c'<cessivelv hot, such as 
glass-works, foundrie8, ocean steamers, stoke-hole:-., boilcr:room~. steam 
laundries, sugar-refineries, kitchens, and the like. 

Heat-exhaustion (prosfratio thermica) is caused under similar condi
tions as the preceding, but manifests dissimi lar, and sometimes almost 
opposite, effects. 

The majority of the cases of sunstroke occur between 2 and 5 P . M., 
altl10ugh heat-stroke and heat-exhaustion may occur at night as late as 
10 or 11 P. M., as nmong bakers, night engineers. and hotel cooks. 

It seems to be the com:.ensus of opinion that the direct cause of the 
symptoms of sunstroke, heat-stroke, or heat-prostration is the action of 
the excessive heat upon the heat-centers, or upon the vasomotor center 
or nerves ( II. C. Wood), the former of which, if paralyzed, produces 
"tlternde" or ': heatfe1:e1·

1
" whi le the latter, if paralyzed, produces 

lteat.e.rlwustion. 
It should be stated, however. that Lambert and Van Gieson, 1 after a 

clinical and pathologic study of 805 cases of sunstroke occurring in 
New York City during 1R96 .. hold to th.e not improbable view that t.he 
immediate basis of sunstroke IS autotox1c, with heat only as a contrib
uting cause. 

Symptoms.-Two forms of heat- or sunstroke are usually met with: 
(1) The asphyxia/ or apoplectic form; (2) the ltyperpyrexialfonn .. Flint 
believes that the majority of the cases of sunstroke are combmat10ns of 

:l~~~~~? t~~dfit~~.h:~h8!!~~- or';:i,~~11y1~~~: c~; .. ~:~~~1~fn~08t~la~~~~ ~;l~~r~~~ 
rcxial or congestive variety; .the sec~nd, a~thenic or syncopal: corre
sponding to our heat-e~haustlon. l\I1xe<l .forms may occur qmte fre
quently, the most prommcnt symp~oms bemg referable to the organs 
suffering the most, as the ~erebro-spmal ~ystem. heart, lungs. 

Heat -apoplexy (11xphy.rwl sunstroke~ 1s probably. the least freque.nt 
fo rm. There may be sudden premomt1ons, or d1zzmess, chromatopsia, 
t hrobbing headache, ccss~tion of sweating, or <lyspnt>a. .Romet1mes 
the patient, while at work u~ the .sun, suddenly fn.l !s u?conscious, a few 
convulsions ma.y occur, and 1~ this .st!l~e h.c may d ie with symptoms of 
car<liac failure. More often, mseus1b1lity 1s not !':O profound as complete 

1 Med. J\'ncs, July24,1897. 
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coma, there is much restlessness, epigastric ''cramp" may be complaine<l 
of, also a. sense of thoracic oppression, and occasionaJly there arc nausea 
and \'Omiting. The headache may be intense, the face is flushed, the 
pulse is rapid and full, the temporal an<l caroti<l arteries arc bounding, 
the breathing may be labored and stertorous, the pupils are contracted 
(except in grave cases), and urination is often frequent. 'l'he skin is 
hot and dry, and may show petechire. The tongue is coated with a 

110° 

.. ,o 

""o~~t::!-'r=l-::i+" +-1-l+f-i+=-FR 

"''o~ ~ 
... 0 

whitish fur. A wild delirium has 
been observed in some cases. Tbe 
temperature may he subnol'mal, 
and is not higher than 102° F. 

" (38.8° C.) in many instances. In 
others, a mild degree of' therrnie 
ferer may be associated with the 

49
0 apoplectic conclition, the ther-

mometer registering J 04°-106° 
F. (40°-41.1° C.). In fatal cases 
the coma. becomes deeper a.nd 

u
0 

deeper, the pulse more rapid and 
fceLlc, and CLeyne-Stokes respi
ration may precede the termina

Ho tion. A "mousey" odor about 
the body has been noted. In 
favorable cases the temperature 
falls to normal by lysis in three 

10° or four days. consciousness being 
rapidly regained at the same time. 

The hyperpyre.,ittl variety 

102° 
390 ~~m:~~~~d th:un~t~-:~~o~~a~a~.~~ 

1
1111111 semble the preceding type, with IOl

0 

~ ~ ~ u 0 :~1~;~1~:~~'~(~~;:r~n~~fe~!~~~ ~l,~~ 
100° patient may suddenly become 

comatose and die in an asphyxi-

tg0 37 0 ~~~~ ~~n~~~~n~~rii~o~-~e~~gc1~~ 
H

0 

(43.3°-46.1° C.) or even higher. 
Sometimes prodromes, as an-

DATE :.
0 orexia, progrcssin'ly increasing 

physical weakness, cra1lJp-like 

Fm 7bfof:~.a;.~a0r~ ~ s~~!~~~ti~~st~;c~veJryD 'aged :~:~Z~~!~~~s~~i~~,i~~i:i~:~~11'.!~ :~j 
blurred vision, la.ck of sweating, 

a" bursting " headache, and an irritable bladder may ex ist for se\·eral 
days. A subconscious (automatic) state, in "hi ch the patient may be 
unt~ware of his surroundings, although wa,lking or even working, may 
be noted for hours before he is stricken down. rrhe onset is marked by 
hyperpyrcxia; the skin is hot, burning, dry, Rometimes flushed and rod, 
and sometimes cyanotic and clammy; the eyes are suffused or "staring 
and filling," with pin·point pupils. ~J.1hcre is a full , rapid, and non-
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compressible pulse, anfl coma may be present. Clonic spasms may 
alternate with either muscular rigidity or flaccidity. Delirium, mo;:m. 
ing, j:ictitation, and explosive expiratory sounds may occur. 'J1here is 
frequently incontinence of both feces and urine. 'l'bc temperature is 
yery high in mo~t of the cases, varying froru 105° to 112° F. (-1-0.5--
44.40 C.). 1 'J'he pulsc-ra.te varies with the temperature, from 90 to 
160 beats per minute. 'rhe respirations arc also increased to 2-1--50 
per minute. Many of the alarming symptoms, including the high fever 
lt•icle accompanying chart, Fig. 75). uucon~ciousncss, cyanosis, dyspnea, 
and convulsions, m:iy greatly subside during and after the use of the 
cold bath. Rcconda,ry exacerbations occur for a. few da,ys before con
valescence is established in the favorable cases (i•ide cuart, Fig. 76). 

-~;o 

FIG. i6.-Chart of a ca.-,c of ,.unstroke. C. B., aged twenty-nine )·ears Recovery 

Some patients never rally. and die in ::"state of a~pl1~~x ia. R~tention 
of urine (suppression) is obsened at times, an.<l particularly !n those 
accustomed to the use of alcohol. Leu~ocytos1s 1s noted, besides the 
crenation of the erythrocytes (degeneration of the red cells).. . 

11'atal com71lications of sunF-_troke are pneumonia, men1ng1t1s, uremia, 
and cardio-respiratory paralysis. . 

Heat-prostration or heat-exl1austzon may come on gradually or sud
<lenlv, with prodromal symptoms (dizziness, faintness, headache, nausea, 

0

1 Lambert (loc. cit. ), reports a ca:ie in the X. Y. ll08p. of lli.8° F. (H.6° C.). 
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thirst, drowsiness, yawning, epigastric or lumbar pains, numbnes~ and 
tingling of the hands and feet). These are followed by coldness, clam
miness, and pallor of the surface, marked muscular weakness and pros
tration, a small, febrile, rapid pulse, sighing.breathing. syncope, an<l col
lapse in thP gra\'Cr cases. The temperature at first is subnormal (95° to 
97° F.-35° to 36.1° C.), thongh mild thermic fever of from 100° to 
102,5° F. (37.7°-39.1° C.) may be present. Consciousness is rarely 
completely absent and is regained early. Recovery usually takes place 
within one or two days, and in milder cases, under prompt and appro
priate treatment the patient ma.y be ready to go about in a fow hours. 
In a few cases of extreme prostration in weakly persons death may 
ensue from cardiac failure. 

The sequclre of beat-stroke are quite interesting and peculiar in 
some instances. Osler relates the case of a patient who "was subse
quently so sensitive to temperatures in the neigLborhood of 75° F. 
(23.8° C.) (italics mine) th<tt at such times he lived comfortably only in 
the cellar, and finally sought refuge in Alaska." 

Chroma.topsia, severe headaches, irritability and ugliness of temper, 
or delirium may occur in some patients as soon as warm weather sets 
in, and may be due occasionally to chronic meningitis (Wood). 

Diagnosis.-Bea.ring in mind the characteristic differences that are 
outlined above between sunstroke (including the asphyxia! and hyper
pyrexial forms) aml heat-exhaustion, the clia.gnosis is not difficult. The 
history and circumstances attending the seizure a.re also important in 
making the diagnosis. From other affections, as acute alcoholism, men
ingitis, uremia, and cerebral apoplexy, the differentiation is readily made 
by noting the previous history, mode of attack, presence or absence of 
thermic fever, state of consciousness, urine, skin, pupils, pulse, respira
tion, and ncrvo-muscul:tr apparatus. 

Prognosis.-TLis is usually favorable in cases of beat-prostration. 
It is less so in sunstroke, but in all cases it depends on the severity of 
the stroke, tLe previous health and habits of the patient, the complica
tions, and the promptness an<l facility of the treatment. The mortality
ra.te during a. prolonged period of excessi \•cly hot a.nd humid weather 
may be very high, ranging from 15 to 50 per cent. In New York City, 
during the week ending August 15, 1896, out of a total number of 1810 
deaths, 6-18 were reported as due to sunstroke (Lambert).' 

Treatment.-Prophylaxis.-This is highly imperative in hot, sultry 
weather, particularly in cities, in which persons must work in the sun 
or in poorly-ventilated and bigbly-hcated, closed places. Workmen 
should be taught and warned prirntely and publicly, as through the 
medium of the press and Health Board circu~ars, to take extra. pre
cautions during hot weather, to work and sleep iu as well-ventilated 
rooms as possible, and to secure artificial ventilation, if necessary. 
'l'bey should live regular and temperate lives, avoiding alcohol and 
heavy eating; oat-meal water should be drunk, light-weight and ligbt
colorcd clothing should be worn, and the direct rays of the sun should 
be avoided as much as possible. The condition of the skin should be 
watched and care taken that sweating continues freely . Shelter or rest 
should be sought at once if sweating stops. Cool wet cloths or green 

1 Loc.cil. 
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leaves should be worn inside a light straw hat, and somctimeS it may 
be necessa.~y for employers to shorten the hours of labor during the hot
t.,t part of the day. 

Treatment of the Attack.-Cases of ordinary lieat-prostration seldom 
require much treatment beyond the remoYal of the patient to the shade 
of a c?mparatively cool place, loosening all constricting clothing, spra.y
ing with cool wnter, the use of ammonia- or amyl-nitrite-inhalations, and 
of the aromatic spir.its of ammonia or spiritus glono"ini by the mouth . 
If the temperature IS subnormal and collapse threatens, a. hot bath is 
advisable. Strychnin and digitalis may be used for a da.y or two to 
combat the uervo-muscular weakness. 

fleat-st,-oke, especially the hyperpyrexial cases, must be promptly 

:~:;~'.~a~~r~h:b~t;:i~~~o; 0(l~'o ic~)~'~tth ~~~-2bb;;,~~ ~~ ~1:~·\~f/~~~t~'. 
or by the necdle-spra.y with iced water. 

In the aspliyxial cases venesPction is frequently in<licated. Exter
na1 stimulation should be applied to the precorclium by mustard and to 
the feet by hot bottles, and hypodermic injections of nitroglycerin, 
strychnin, atropin, brandy, camphor, or ether are useful. Ice should 
be rubbed over the head constantly. Care should, however, be taken 
to see that the temperature is not reduced too far. A temperature of 
about 102° F. (38.8° C.) should be the signal for cessation of the ice
bath, and for the removal of the patient to a. cot, where he is to be rubbed 
dry and allowed to rest until an exacerbation of fever indicates the 
reapplication of the cooling measures. Ice-water enema.ta, with or with
out brandy, are often useful a<ljuvants. The needle-spray of co l<l water 
is an excellent nervous stimu lant as well as antipyretic. lt is g iven 
while the patient li es on a Kibbee or netting cot, or on a, cot covered 
with a rubber sheet so arranged as to drain into a pail or trough. In
ternal antipyretics n.rc seldom well absorbed, and their depressant action 
is so well knowu as to dif.:courage their use in place of hydrotherapy. 
Hutchinson, Coplin. and Bevan recommend highly the use of morphin 
to control the convulsions of heat-stroke. Artificial respiration in the 
asphyxia.I cases, kept up until other measures and stimulants have time 
to act, may be the means of saving life. . . . 

After tbe reduction of the hypcrpyrcx1a the pattent should be ltghtly 
covered on a cot placed in a cool place. An ice-cap should be applied 
to his head. and small pieces of cracked ice may be given to allay gas
tric irritability, with calomel to_ open the bowels if nccc.ss~ry . . Albumin
water, skimmed milk, buttermilk, unfermented grnpe-JUICC, pmkc_t, and 
the like may be given for ~cveral days prepar~tory to _the mgestwn of 
heavier food . It~ as sometimes happens, free d1aphorcs1s does not come 
on after the reduction of most of the fever and the stimu lating treatrnent, 
a hot bath may be given, and perhaps aided b.v the hypodermic injec
tion of pilocarpin in urgeut cases. Sequelce must be treated on general 
principles. . . . . 

The increased susceptib1lity to repeated attacks ofmsoln.twn (after the 
first attack) makes it necessary to ~void exp~sure to beat ever after, 
and, if possible, to seek a cooler climate tlurmg the hot months. 



PART XI. 

ANIMAL PARASITIC DISEASES. 

P SOROSPERMIA SIS. 

Psorospenns belong to the lowest form of protozoa. They are also 
known as sporozoa, and, because of their parasitic relation to cells, as 
eytnzoa. 

The amcebn coli of amebic dysentery belongs to tbe protozoa . Blood 
parasites (liematozoa), as the plas-modiuni malaria, are likewise closely 
related to the sporozoa. 

Various cocciclia may occur in man to produce the disease indicated 
by this heading. 'l'he coceidium ov~fonne of the rabbit is the commonest 
variety, being found also in rats and mice. It escapes from the li\·ers of 
the la.tter animals and passes into the dejecta; it produces an hepatic 
disease in which there are numerous whitish nodules studding the liver. 
These range in size from a. pinhead to a. split pea, and on section dis
close a. bile-duct, the dilated portion of which forms the nodule. The 
ovoid coecidia are found in the epithelial cells of tbc walls of these 
biliary expansions. 

The eoecidiwn pn:fm·ans and eoe<'iil.iwn bigeminwn arc found in the 
cell s of the intestinal villi instead of in the li ver of the hosts mentioned 
above. Among vctcrin:trians a common form of ~ick le-sbapcd organi.::.m 
is known that is found within an ovoid body in the sarcolcmma of the 
pig's muscle-(i. e. the so-called Hainey's tube). 

In man, hepatic disease similar to that found in the rabbit is pro
duced by the eoecidiwn ovfforme. The tumors formed by the cocciclia 
rna.v be palpable, and the liver may be quite tender. Some chilliness 
and fever, malaise, and stupor passing into coma have been ob~erved. 
Death was caused on the fourteenth day in a case admitted to St. 
'l'homas's Hospital (Osler). 'L'be necropsy showed whitish neoplasms in 
the peritoneum, omentum, and kidneys. 

ln the intestinal variety of int'ernal psorospermimds nausea and 
vomiting. diarrhea, and the typhoid state may be manifested. Invoh·e
ment of the kidneys bas caused hematuria and frequency of urination. 

External or cu.taneous JJSorospenniasis. one form of which was for
merly cal led kemtoRis follicularis, is characterized by lesions at first of 
a hard, crusty, papular type, later becom ing confluent, and situated on 
the fa.cc, lumbo-abdorninal, and inguinal regions. 'l'hesc papillomatous 
growths contain numerou~ parasitic sporozoa. 

In carcinoma, cpithelioma., and Pagct's disease of the nipple coc
cidia are readily found in and between the pathologic epithelial cells, 
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but whether they h::we an etiologic bearing upon these malignant affec
tions is still a matter of uncertn.inty. 

Prophylaxis consists in cleanliness and care in preparing such food 
v~getables as sp~nach, lettuce, cabbage. a?d other greens that may pos
s1bl,Y be contammated by the excreta of the lower animals liable to 
psorosperm-infection. '.11

he treatment of psorospcrmiasis is symptom
atic, though rectal injections of a solution of quinin (1: 5000 to l: 1000) 
may he tried. 

DISTOMIASIS. 

(Tremalodiasis .) 

V ~1~10.us forms of trematodes, including the distomata, may become 
parasitic Ill man. 

Distoma Hepaticum (Liver-fiuk e).-Among the more common va
rieties of trematodes or flukes, is the distoma hepaticum or li Yer-fiuke, 
a parasite found in animals (horse, goat. ass, sheep, rabbit) and acci
dentally ingested by man. 

lt is almost 30 millimeters (1.1 inches) in length, anrl inhabits the 
biliary passages of the animal. and from them is discharged into the 
intestinal tract and evacuated with the feces. Under certain condit ions 
of temperature and moisture, a ciliated embryo escapes from the egg, 
and is ingested b~r a gastcropocl or snail (limncea tnmcatllla), in which 
it undP.rgoes development into a sporocyst, that in turn gives origin to 
radice or parent nurses. These give birth to claughter-radiro or ce1·carice, 
which lca.ve the gasteropocl or snai l and attach themselves to aquatic 
plants, where they are in turn eaten b;~ animals. 

Symptoms.-When present in sufficient numbers in the bile-passages 
the liver becomes grpatl,v enlarged, with the occurrence of jaundice and 
ascites that may prove fatal. Other symptoms may also be present; 
thus pain was prominent in 41 out of 100 cases reported by I\urimato 
in Japan , and heart-murmm·s were present in 42 of those cases. . 

Late in the disease the li,cer may become nodulated and termmate 
in atrophy. . . 

On inspection in well-marked cases, a pecll:liar barre~·shaped bulgmg 
is sometimes seen, extending over the hepatic area, with tense abdom
inal walls over the enlarged liver. This is a. pathognomonic symptom 
of hepatic distoma. An_ endemic form occurri1~g .in Ja~an has been d~
scribed; it is charactenzed b.y marked emaciation, 1liarrhca, hepatic 
enlargement, and often by asc1tes.. . 

The prognosis of clistoma. bepat1cum 1s absolutely fatal and the treat-
ment is merely palliative. 

Among other trematodes may be mentioned (a) distoma lanceolaturn 
(found also in cattle); (b) distoma crassum, which is larger in size than 
the prccedin" · (c) distoma sibiricum; (d) distoma pulmonale (D. Ri11-
geri); (e) di~t~ma spatulat~tm (enden;icum); (f) ampliistornu:m lwminis; 
(g) distoma /w11atnbiu11i (B1lharz). Two of these deserve extra, though 
bri ef, mention. 

7~ 
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Distoma Pulmonale (D. Ringeri) (Bronchial-fluke; Parasitic JTe. 
moptysis).-This parasite is very common in Japan. It finds lodgement 
primarily in the lung, and its ova sometimes form cmboli in the brain, 
liver, and other tissues, and may also be found in the form of little cysts 
throughout the body. '.l1he symptoms arc a cough, a reddish-brown 
bloody sputum, and the presence of the flukes in the expectoration. 
The latter arc club-shaped, and are about 8-10 mm. (t in.) long. 

Distoma H ematobium (Bilharzia lwnatobia; Blood-flu!ces).
~1_1his hem:.itode is a na.rrow worm with anterior abdominal sucking-disks. 
The male is shorter and thicker than the female; the former being -1-15 
mm. (H in.) long; the latter, about 20 mm. (~ in.). It prevai ls 
mostly in Egypt, Cape Colony, and other pa rts of Africa, aml its en· 
trance into the human body is now believed to be through the skin of 
those who bathe frequently in the African ri\'ers, in many of which it 
abounds. It is not unlikely tha.t, as formerly held, infection may also 
occur in many cases from drinking the impure water of the rii.·ers. ~l1he 
parasites or their om arc found in the bladder, the pelvis of the kidney, 
and the veins (especially the portal and mesenteric). 

The symptoms are hematuria, with some pain <luring urination. Pus, 
and some of the ova. of the parasites1 may also be found in the urine. 
No serious systemic disturbances occur in bilharziosis. Prophylaxis as 
regards drinking and bathing in African waters should be exercised. 
Fouquet affirms the value of the extra.ct of male.fern internally in this 
form of distomiasis. 

NEMATODES. 

IlELMrNTTIO~OGIRTS include in this class the cylindric worms, certain 
varieties of which a.re among the most common entozoa that infest the 
human body and inhabit the intestines. 

Ascaris Lumbricoides (Round-worm).-Natural History.-This 
~pecies resembles the common earth-worm, and is the most frequent 
111 occurrence of all the para.sites. It usually appears in children be· 
tween the ages of three and ten years . The round.worm inhabits the 
upper po1:tion of the small intestine, and occurs singly or in numbers. 
Its body is round, fusiform, and marked with fiuc transverse stri;.-e. It 
has a. yellowish or rccldish·brown color, a.nd measures in the female from 
7 to H inches in length (17.~-35 cm.), and from 4 to 8 inches in the 
male (about 20 cm.), its thickness brinff' a.bout that of an ordinary 
goose·<1uill. The cephalic extremity of th~ worm ha!-i tbree oval pa.pilh-e, 
~l:1'~f~l~11~:~<~v~~1 ::1~01:~~:~1; the caudal extremity is straight in the female 

Lumbricoid worms develop from ova, wh ich a.re about .05 to .06 mm. 
long, elliptic, da.rk·reddish in color, and have a. thick, rN,isting envelope. 
'J'here ma.y be sixty million of them in a. single female worm, and 
they sometimes occur in the feces in vast numbers. The development 
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of the embryo and worm external to the body is not accurately known. 
The eggs obtain entrance into the human intestine most probably through 
drinking-water, and it has been held that abundant mucus. am! the pre
dominating starchy and saccharine diet of which children so often par
take, offer a. favorable nidus for the development of the ingested asca
ridian eggs. 

The round-worm sometimes, though rarely, migrates from the ~mall 
intestine. It has been vomited up, and it has also crawled into the pha
rynx, mouth, and narcs, and has been withdra'' n thence by the patiC'nt's 
fingers . It has C\'Cll passed into the larynx and trachea, causing fatal 
asphyxia or pulmonary gangrene. 'I1he Eustachian tube and biliary ducts 
may be invaded with such serious symptoms as perforation of the mem
branum tympani and hepatic abscess. The ascarides ha.ve also been found 
in the peritoneal cavity, postmortem, with intestina l perforation, due, 
most likely, to other causes. 'l,hey may penetrate the pancreatic duct 
and enter fistulre connected with the intestine. 

Symptoms may be absent, and yet the worms be found repeatedly in 
the stools. Existing symptoms are indefinite, and point simply to an 
irritati,·e condition of the bowel. Serious symptom~ may, however, 
result from the migration of the worm. as into the biliary passages, 
Eustachian tube, or larynx. Fever is not a necessary concomitant. 
Lumbricoid worms may give rise to any or all of the fol1owing s~·mp
toms: colicky pains, nausea, vomiting, indigestion, diarrhea (sometimes), 
restlessness, irritability, anorexia. itching of and picking at the nose, 
disturbed sleep with grinding of the teeth, salivation, and nen•ous 
twitchings. 'I1be child's al:.clomen and face may be swollen. Very ner
vous chi ldren may manifest epileptiform convulsions, choreic movements, 
di lated pupils, vertigo, cephalalgia, menta.l disturbances, and even con
tractures. 

Complications.-The de,·elopment of jaundice will indicate obstruc
tion of the bile-duct, in cases in which the worms have been found in 
the feces . So also, suffocative symptoms coming on, especially at night, 
in a child with worms 1 may be due to a migrating lumbricoid. Perinea! 
abscesses and inflamed hernire that have perforated externally some
times discbar"'e the a~caris lumbricoides. 

Diagnosis.~This is positively determined only by discovering the 
worm or orn in the stools. In doubtful ca~es . judged symptomatically, 
the administration of a suitable purgati,·e and inspection of the resultant 
passages will enable the ph)'~ician ~o arrive at. a <.~iagnos_is. . 

The prognosis is good. unless serious complicatwns arise (1•ule supra), 
when the case sboul<l be guarded accordingly. . . 

Treatment.-Prophylaris.-The water used for dnnkmg-purposes 
should be obtained from the purest sources. 'l'hat from small streams, 
shallow wells, and the like is most likely to contain the ova of the lum
brieoides, and shoul<l be avoided. 'fhe use of filtered water should be 

cnc~~~~~=dgiving an ant_helminti~, it should be borne in. mine~ that no 
good result can be ccrtamly obtarned unless the .gast1~0-mtcstinal tract 
be nearly clrprivccl of fo<>d for from twelve to th1rty-s1x hours, so that 
the toxiC action of the drug used may be exerted directly upon tl1e un
protected worm. 
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San ton in is at once the most efficient and the mo:st easily administered 
remedy. It may be given in 1loses of gr. } to 1 (0.0162-·0.0648) of the 
crystals to a child, or from gr. ij to iv (0.1296-0.2502) lo an adult, in 
the form of a troche, before breakfast. A little milk or other light 
nourishment ma.y be a.llowed, the trocbes being continued once or t\\ ice 
daily for two or three <lays. This treatment is to be followed by a brisk 
purge, preferably gr. j to iij (0.0648-0.1944) of calomel. I h:we 
sometimes combined small doses of calomel with the santonin in a 
trochc, and with good effect. Xanthopsia. or yellow vision, spasms, and 
even conv ulsions, and saffron-coloretl urine may follow the use of san
tonin in cases of idiosyncrasy or overdose of the drug. Oil of worm
sccd (chenopocli um) in doses of five to ten drops1 in emulsion, capsules, 
or on sugar, may also be used with benefit. Another fi.worite remedy 
with some is the unofficial fluid extra.ct of spigelia. and senna, to be given 
in from 1- to 3-dram (4.0-12.0) doses. Finally, the Uuid extract of spi
geli<L alone (1 to 2 drams-4.0-8.0), followed by a brisk purge, may 
bring a.way dead worms. 

Oxyuris Vermicularis (Seat-, P in-, Tl!read-, or 11Iaw-worm).
Natural History.-'fh c ascaris vermicularis, as this worm is also called, 
inhabits the colon and especially the rectum. It is a. small worm, as 
several 'of the commonly-used terms sign ify, and frequently it occurs in 
great numbers, sometimes agglutinated with mucus into f'cculent balls. 
It is most common in children, though found not rarely at any period of 
life. The fomale oxyuris is whitish in color and about ten or twelve 
millimeters (one-ha.If inch) long, the male being about three or four 
millimeters (about one-sixth of an inch) in length. Oxyures develop 
from ova in about two weeks after the ingestion of the latter. The 
eggs arc irregularly ovo id i about 7>h in. (0.05 mm .) in length, anrl tena
cious of life. By the time the embryos have reached the cecum, they 
are sexually mature, an<l when the female arrives in the rectum , im
mense numbers of eggs are deposited that mature into great numbers 
of worms, the latter being discharged with the feces. Sometimes the 
worms crawl out of the anus. 

Infection with the ~va. may take place through water and food 
(green, uncooked vegetables and fruit) that have come in contact with 
the ha.mis of infected persons. Scratching the anus will permit of the 
reception of oxyuris eggs under the finger-nails (Zen ker and U cller), 
and in careless, ignorant, and uncleanly persons the possibility of such 
an auto- or re-infection should be recognized and a\•oidecl. 

Symptoms.-Pru.ritiis ani (itching of the anus), sometimes burning 
pain, and tenesrnus, with restlessness and disturbed sleep, arc the com
monest symptoms of the presence of this parasite. The itching is 
always worse at night, and may be paroxysmal. An herpetic or eczem
atous eruption around the anus should arouse suspicion, particularly 
in children, of the presence of the oxyuris in the rectum, and it ac
counts for the intense itching (Fl int). Anorexia and anemia, rectal 
irritability, a.nd "nervousness" may be associated. It is believed tbat 
the migration of the worms into the vagina of girls may set up pruritus 
and leukorrhea, and that habits of masturbation may be induced in both 
girls and boys by the sexual irritation caused by the worm. Inspection of 
the stools wi ll reveal, in positive cases, the whitish, thread-like parasites. 
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Diagnosis.-Thc prnritus, indicating rectal trouble, will direct the 
physician's attention to the anus, where the oxyurcs may be seen; if 
not found, their discovery in the feces or tho discovery of the eggs by 
microscopic exa,minatiou will suffice. 

~I1he prognosis is good 1 an<l proper treatment is ahqtys effective. 
Treatment.-The exhibition of' anthelminticl; and purgatives, such as 

recommended for destroying and removing the lumbricoi<l worm, may be 

~~:c~~\:~e~~~~:! :~~t~:·~::~~. al:~,t~~tk~~~~e i:x~~~t:\~~~;~?r~~~I~, 11~~~~~cir~ 
by means of enema.ta is the most useful and rational treatment. 

The rectum should be well empti~d of feces, so tba,t the worms may 
be exposed to the action of th~ mcd1ca111cnt injected, and for this pur
pose enemata of cold water, either simple or with salt or soap, may be 
resorted to. Injections containing the decoction of quassia (1 Or 2 
ounces-32.0 to 64.0-of the pow<ler or chips to the pint-half liter
of ''ater) are nearly always curative. Other useful remedies are carbolic 
acid, turpentine, tannin, vinegar, camphor, potassium sulphid, and the 
oil of eucalyptus. The injections should be repeated once or twice daily 
for at least ten days. It sometimes happens that killing the worms as 
directed above affords only temporary relief. The reason for this is 
obviously to be found in the fact that the oxyuris breeds in the cecum, 
and that only grown forms descend, reaching the rectum. 

Rectal irritation may be allayed by injections of laudanum and 
starch·water (gtt. iij-\' to the ounce-32.0). Anal itching is often 
amenable to carbolized vaselin, applied at be<l·time, or to be1ladonna 
ointment, or the following, which has been highly recommended: 

R. Hydrarg. chloridi mi tis, 3ij (2.592); 
Petrolati, .5ss (16.0). 

M. et ft. ung. 
Sig.-Apply at bedtime. 

Ascaris Alata.-Tb is is another name for the ascaris mystax, a 
species of worm found in the intestines o_f the dog and cat. an? occ~
sionally in man. I~ is _a sleudci: worm_, wit~ a closely-rol~~d spiral ta~l 
and a wing-like prOJeCt1on on either side of the bead. ~he female is 
about 6-7 centimeters (2.7 inches), the male about 4 centimeters (l.75 
in.) in length. Scarcely ten instanc.es, however, ba.ve been recorded 
in which this parasite has occurred m man. 

Trichocephalus Dispar (Ascaris trichiZ<rn).-Natural History.-
1-'his worm measures about four or five centimeters (2 mches) IJ1 length, 
and is characterized by the very slender, hair.like ~ppearanc~ of the 
anterior two-thirds of its body, in contrai:;t to t?e th1_ck pos~er10r por
tion, which is more or less straight and bl~nt-po111tc~l 111 the female, but 
rolled into a spiral in the male. Its part.1cular habitat seems to b_e tl_ic 
cecum, though sometimes it is also found m ~he colon .. It may exist _m 
grea.t numbers. Europeans <tppear to be mfectcd with the pa1:as1te 
more commonly than Americans .. The. tricho~cphal~1R Las been . fou~d 

ostmm·tem. in many subjects dymg with var1~us d1set1ses. as typho1~l 
fcver (Flint), meningitis (Barth), profound anemia (Osler)'. and ben·bcn. 

Propagation is effected by the microscopic egg~; wh1.ch are ovo1cl, 
hard, nodular, brownish, and about 0.05 mm. (irl,0 m.) Ill length. 
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Symptoms.-It is not certain that the parasite ca.uses any symptom~, 
nor even that it aggravates those of an associated disease (vide supra). 
When occurring in great numbers the possibility of fecal accumulation 
may be mentione<l. 

'!'he diagnosis may be made by microscopy . 'l'he O\"a ma.y be de· 
tected in the feces. 

The prognosis and t reatment are not called for. 

ANKYLOSTOMIASIS. 

Ankylostomum Duodenale (Dochmius duodenalis).-Natuxal 
Hist ory.-This parasite belongs to the family of stron_qylidre of the 
nematoid worms. lt was discovered in :M ilan 1 in 1838, by Dubini . 
'!'he length of the female is from 8 to 18 mm. (·t inch), and of the male 
from 6 to 10 mm. (-\- inch). Its body is thread-like, with a conical
sbapcd head, and a large, bell-shaped mouth surrounded by a horny 
capsule, and possessing four hook.like teeth, ventrally situated, and two 
smaller, vertical teeth on the dorsal side, by which the worm fixes itself 
to the mucous membrane. A bulbous.like swelling exists at the tail end 
of the male worm. It inhabits the jejunum and duodenum. The eggs 
are found in mu<ldy water, and there liberate the embryos. 'J1hese de
velop into lanre, which, when taken into the human bowel through 
drinking-water develop into mature worms. Since the ankylostoma. do 
not multiply within the intestine1 "the number there prc8ent corresponds 
to the number of embryos which have been wallowed" (Flint). 

Pathology.-'l'bc ankylostornum is nourished by the blood it sucks 
from the intestinal VC:$Sels. It is found postmortem, sometimes, in the 
mucous or even submucou~ coat, rolled up in a little blood-cavity. Ee· 
chymoscs, containing a central opening through wh ich blood can ooze, 
are the usu::tl result of the worm's action. Chronic ca.tarrhal enteritis 
is usually associated. Tiypertrophic dilatation of the hc:irt is seen quite 
fre<1ucntly. and the blood is notably deficient in corpuscu lar richness. 

Symptoms.-Thc chief symptom of the condition is anemia. (second
ary). 'Yhcn the number of ankylostoma embr.vos introduced into the 
intestine is large. the anemia. ma.y develop acutely; when but a few are 
introduced, the withdrawal of blood is more gradual, and chronic anemia 
de\·clops. I think 1 however, it may be safely affirmed that the anemia 
is not wholl.\~ due to blood.sucking. In some cases the impon•rishment 
of the bloo<l has been so profound as to simulate closely a pernicious 
anemia.. 

This parasite has been found to be the cause of the di:-:.ca~e known as 
'·Egyptian chlorosis," first described by Griesinger. Ank)·lostomiasis 
is not uncommon in tropical countries (Italy, Brazil). In Italy it has 
been termed tunnel or mountain anemia; in Belgium it is known as 
brickmake1·'s anemia: again, it occurs among workers in coal·mines
miner's caclwxia. In this country it is rare, though alJegcd to ha,·e 
been seen in the Routhern States. ~l1he importation of infected Italia.11 1 

Hungarian, and Polish laborers may, at some future time, ca.use the 
propagation of the ankylostoma parasite in the United States. 'rhe 
anemia of ank_ylostomiasis is progressive, and it is noteworthy that no 
or.ganic cause for it can be disco\'erccl. There may be in a.ddition, 
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sligLt gastro-intr tinal clisorcler (anorexia, colicky pains, nausea and 
vomiting. and constipation alternating with diarrhea.). ln cases marked 
by an acute <lc,·elopment of anemia. considerable general '' cakness, 
dyspnea and somet imes clropsy may ensue. The areas of the apical 
canliac impulse aud of cardiac J.ulness are increased do" nward and 
laterally. Yarious murmurs-hemic-may be hertr<l, and the pulmonic 
sound may be accentuated (vide P ernicious Anemia, p. 429). 

Diagnosis.-'l'his is made by finding the eggs or mature worms in the:' 
feces. The former are oval-shaped, about 0.05 mm. (m inch) in 
length, and ham a much thinner shell than the ova of the round-worm. 
'Shey do not sPgmcnt except within the intestine. In any case of pro
nounced anemia in whi ch. the cause is obscure the patient's dejections 
shou~d be ~a1:cfully cx::n~med for the ankylostoma parasite or its eggs. 
A d1agnos1s 1s thus easily made. 

Duration.-Tbc disease may last for months or for several yea~·s . 
Prognosis.-If left untreated, the affection may end fatally. Intense 

anemia, obstinate diarrhea, and profound nutritive disturbances consti
tute symptoms of grave import. Properly treated, the prognosis is 
quite fa\·orablc. A spontaneous cure may occur in some cases, by either 
the complete evacuation or death of the strongylus '\Orul. 

Treatment.-Propliylactic.-Workmen in mines, tunnels, brick-yards, 
and in tropical locnlities especially, should be warned not to drink the 
water close at hand without previous boiling and then cooling to a 
wholesome and palatable degree . 

.Jiedieinal.-Antbelmintics to kill the ankylostoma. and purgatives 
to remove it from the intestine are indica.te<l as for other intestinal 
parasices. 'fhe oleoresin of male fern in ~-to 1-<lram (2.0--J..O) doses, 
sirntonin, and tb_ymol are very useful for the first 1rnm<><l object. A 
preparation call ed doliarina is much used in Brazil, and is composed 
of the juice of the.ficus doliaria, iron and aromatics (Flint). 

Ordinary cathartics or cnemata may be needed to b.ring a.way the 
dead parasites, after which the general state of the patient should be 
improved by the use of highly nourishing foo<l, iron, and tonics. 

(Tridd11osis .) 

The parasite that gives rise to this affection is the trif'hinrr spiralis. 
Natural History.-The mature male worm is 0.8 to 1.5 mm. (f,c 

in.) long and the female 2 to 4 mm. (f.r-t in.). The head IS pointed and 
unarmed, and the neck JS long and_ m~r~ slender tha~t the. body, ,~· luch 
has a round blunt end . The worm JS v1v1parous. It mhab1ts the mtes
tines of such animals as the rnt, dog, cat, hog, and man. 

The embryo or muscle trichit~a _is about ~.6 to 1 mm: (;ft in.) long, a.nd 
lies coiled up in a spiral form w1th111 an ov01d capsule m the sarcole1mna
shea.tb of muscle-fiber. The Jife-history begins with the larval state of 
the trichinm encysted in the muscles: When this_ flesh is ~a.ten. by another 
animal, or by man, th~ larvro are liberaterl during th? digestive process. 
Pa.qsinrr into the intestmes, they reach the adult stage in from two to four 
<la.J~, being then s('x ually mature, and in five to seven <lays more they 
produce hundreds of living embryos. 
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The intestinal trichinro become fully grown, a.n<l then usually die in 
from four to five weeks. 'l1he female trichina may bring forth several 
broods of embryos during her life-period in the intestine. ~l.1hc living 
embryos leave the intestine at once, an<l invade the muscles through 
various channels-principally along the connective-tissue routes-:so that 
the symptoms of muscul::ir irritation develop in from seven to ten <lays 
after ca.ting the trichinous meat. The ~mbryos attain to maturity (htn·:~l 
form) in about two weeks after entermg the muscular tissues. 'l'heu
prcsencc causes a mechanical irritation that results in the formation of a 
fibrous capsule in from four to six weeks. Usually but a single worm is 
found within one capsule, though occasionally three anJ. four are seen . 
Leuckart found numbers of embryos free in the abdominal cavity of in
fected animals; they ha.ve also been found in the mescntery. 'fhe en
capsulated trichinre may Jive many yea.rs in the muscles, and cases lrn.ve 
been reported in which infection from trichinous mea.t occurred twenty or 
even thirty years before the living trichinre were foun<l (Huber). With 
increasing age the capsules become thicker and may be the seat finally 
of calcareous infiltration . 

Pathology.-'l'he diaphragm is most thickly infeste<l with the larval 
trichinre. Next in order a.re such trunk-muscles as the intercostaJs and 
abdominals, then the muscles of the neck, including the larynx, head, 
eyes, and extremities. Up to the seventh week of the disease the intes
tinal tricbinre ma.y be very numerous, as many as a dozen being found in 
a drop of intestinal mucus. There may be some intestinal inflammation 
(catarrh) and the mesenteric glands may also be swollen and appear like 
those of typhoid fever. In cases that prnvcd fatiLI <luring the second 
month, Cohnhcim noted an abundance of fat in the liver, a granular state 
of the renal epithelium and of the heart-muscle, broncho-pneumonic areas 
(occasionally), and hypostatic pneumonia (frequently). Microscopically, 
the muscles show "the changes characteristic of acute myositis" (Fitz) 
after the fifth week . The trichinous cysts in the muscles may be seen 
with the naked eye as small, grayish-white, opaque," oat-shaped" specks, 
longitudinally disposed in the meat-fibers. 

Sources of the Trichina.-'l'he trichina was first found in pork
the usual source of trichiniasis in man-by the late Joseph Leidy. It 
should be noted that some individuals may be dangerous1y infested with 
trichinre an<l yet give no symptomatic evidence of the presence of the 
p:Lrasite. Recent investigations show that the live trichinre may be foun<l 
in the fatty as well as the fleshy portion of pork . 'l'he pig is infested by 
eating trichinous rats, trichinous pork, or possibly human or porcine ex
crement containing the embryos of propagating intestinal tricbin~e . '11he 
rat may be the original host of the parasites, or it may itself become in
fected by ol<ler roUents eating their fellows, or by eating trichinous pork 
or human or porcine excrement voided during the stage of intestinal 
infection. 

As to the frequency of the infection of hogs, it may be said that about 
2 per cent. were found to be trichinous, according to Salmon's report 
(1884), of nearly three hundred thousand examinations of American pork. 
Other exarnina.tion.s, however, show a variation of infection of from .05 
to 6 per cent. of hogs. In Prussia, according to Eulenberg's statistics, 
the ratio is decidedly less varying-from 1 to 2160 hogs (1876) to 1 to 
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181 i (1889). According to Osler, "the dissecting-room and postmortem 
statistics sbow that from one-half to two per cent. of all bodies contain 
trichinre." 

Of course, man,. •l.s a r1:ll~, becomes in~ect~<l by eating raw or partially 
cooked pork contrunmg lmng musclc·triclunre (larvc.-c). The habit of 
indulging in raw ham and sausages, so common among the Germans of 
Prussia (particularly during pic-nics) and in some parts of the Unite<l 
States where ~erman immigrants have settled in large numbers, explains 
the compa.rat1ve frequency of this parasitic disease in such localities. 
Tricbiniasis has occurred in epidemic form in North Germany, France, 
Spain, Russia, the Scandinavian countries, and in several of the north
western United Sta.tes. 

Symptoms.-1-'he fact that the postmo?'tem examination often re\•cals 
the presence of muscle-trichinre, whereas no history of trichiniasis or of 
any disease resembling it bas been obtainable, shows that one may eat 
trichinous pork containing a small number of larvre without the develop
ment of any symptoms. lt is to be recollected that to the migration of 
the parasites the principal symptoms of trichinosis are due. 

In well-marked cases of infection gastro-intestinal disturbances appear 
on the second or third day after the ingestion of the infected meat. V om
iting, diarrhea, and colicky pains in the abdomen may be present. ~rhe 
diarrhea sometimes takes on the characteristics of a choleraic attack or 
may be followed by obstinate constipation. 

Extreme "muscular weariness" and bodily fatigue often occur for 
several days before the embryonic parasites can have begun to wander 
into the muscles. Ou about the tenth to the fifteenth day, when migra
tion usually commences, chills, followed by a. temperature of 101.5° to 
10-*0 (38.6° to -*0° C.) aud marked myositis, come on. 'l'Le muscles are 
stiff. tense, painful on pressure and motion, and somewh~Lt swollen. 1J1!1c 
flex ors of the extremities are particularly sore and often fir£?1Y contracted, 
causin(J' the knees and elbows to be acutelv bent. ~Iast1ca.tion, dcglu
tition,0and phonation may be difficult and p~inf'u} because of the involve~ 
ment of the muscles of the jaws, pharynx, and larynx . Intense and 
distressing dyspnea is frequent on account of the involvement of the di.a.
phraam and intestinal muscles. '!'he temperature shows ma,rkecl rem1s
sions0in most cases, and may even be subnormal. The fever lasts from 
three to seven weeks. The pulse varies with the temperature. 

Edema is characteristic in nearly all of the cases. It appears on 
about the seventh da.y after the infection, and begins in the face, usu.a.!ly 
being noted first in the eyelids, and extending thence to the extrem1t1es 
and trunk during the height of the muscular symptoms. It ma.y last for 
several days, then disappear for several d:\ys or a. week , and reappe~r. 
Ascites even has been obsen·ed. Edema. of the larynx an<l bronchial 
catarrh, the latter rarely leading to broncho-pneumonia, ma.)'. also supcr-

;oern~~~~~~a~cl~:~k~~e ~J~l~~~;a~f u~~fc~~;,n::~e, Pl~~:~~~u~~~~:,ti~~~I'~~: ;~18c~ 
pruritus may occur as skin-manifesta.ti?ns .. Insomnia, hea~ache, a tempo-

~:Je \~:!:fn~~ced t=~~~nd1~e:::~~~v~~~ :;~~~~~~.of ~~~~l!ic1~s c~!~~p;~~~:~~ 
marked degree of emaciation. and anemia. . . . 

Complications, as a. typhoid state, hypostat1c pneumonia, and pleunsy 
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may appear. Albumin, with casts, and occasionally red and white cor
puscles are found in the urine. 

Recovery is effected in mild cases within two weeks; in the severe 
cases of infection from six weeks to several months may be Mcupicd 
before convalescence begins. 

Diagnosis.-'l'hc following symptoms are regarded as pathogno
monic: sudden swelling of the face, coming on after the patient has 
suffered for several da.ys from muscular soreness; loss of appetite, fever, 
and profuse sweats (Bohler); painful, tender, and "rubber-like" hard
ness of the muscles, with difficulty in movement; semifiexcd extremities; 
gastro-intestinal catarrh, with a. red, dry, coated tongue; dyspnea, diar
rhea, and edema of the extrem ities following the subsidence of that first 
noticed in the face. Friedrf'icb also emphasizes the hoarseness due to 
invasion of the laryngeal muscles. 

JJfeat- and sausage-poisoning may be distinguished from t.richiniasis 
by the more rapid course of the former. and by the dry throat and skin, 
jaundice, visual disturbances, more m.arke<l gastro-enteritis, an<l the ab
sence of edema and muscular symptoms. 

Direct examination of the passages and of the muscles may be resorted 
to. 'rhe discovery of the parasites in the pork a portion of which has 
been eaten by the sick of course establishes the diagnosis. A low-power 
microscope should be used to examine the intestinal mucus for the trichinre. 
Light purgation should precede this endeavor. Harpooning such muscles 
as the biceps for the purpose of removing some muscle-fiber, or directly 
incising a small portion under Schleich's method of infiltration-anes
thesia, ma.y permit of a positive diagnosis in some cases. 

Acute rheumatism, cholera, typhoid fever, and acute polymyositis 
(pswdo-tricldniasis) may at times resemble trichiniasis. Epidemics of 
the parasitic disease are more readily diagnosed than an isolated case. 

Prognosis.-'l'h is depends upon the number of parasites ingested 
with the infected mca.t or sausage, and upon the number of embryos gen
erated in the intestines by the matured worms. 1\Iarked early diarrhea 
is favorable. The prognosis should be guarded, however, in a11 cases, as 
the mortality-rate may range from 5 to 35 per cent. Death, too, often 
occurs as late as from the fourth to the sixth week. 

Treatment.-Prophylaxis is of supreme importance, both as to the 
infection of the hog and the danger of eating infected pork. Care should 
be exercised in the feeding of swine, and the destruction of rats should 
be made as complete as possible in and about the stycs. Pig-excrement 
should be remoYed an<l burned, and feeding with milk, bran, grain, and 
vegetables should be forced upon all keepers of swine. 

Rigid inspection of the meat-supply, as is done in Germany, should 
be carried out by sanitary officers employed by the government. It is 
held to be an impracticable measure where immense quantities of meat 
are handled daily to examine microscopically simply a. minute fragment 
of pork taken from each hog slaughtered. Decidedly the safest and 
most •cfllcient way to prevent trichmosis is to thoroughly salt, smoke, a.nd 
cook the pork that is to be used. Roasting should be particularly well 
done, in order that the heat may effectively reach the central portions of 
the meat. Putrefaction docs not kill the parasites. 

The treatment of those who have eaten trichinous meat should be by 
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a prompt evacuation of the bowel, especially within the first twenty-four 
hours, as after the embryo young have been brought forth and have 
passed into the muscles no known treatment is successful in attacking 
them. Calomel is one of the best drugs, and. active purgation usually 
follows it~ use in large doses, suc?eeded by sa_lmes; rhubarb, senna, sul
phur, alom, and large doses of 011 or glycerm may also be tried. In 

~1~;!~~)~~~u~t:e t~~eS.Ur~;~~~~c~::d a~:~=~1:~i1 ~~r~~i~~~ r~;~~,n~~n~~~~~~ 
sible to treatment, although picric acid has been recommended. 'The 
symptoms to be met are the great muscular pains, i11somuia

1 
and weak

ness, which is oft~n scv~re in protrac_ted cases. Prolonged hot bu.tbs, 
anodyne cmbrocat1ons, with hypodermics occasionally, ma.y prove useful 
for the first; bromids, chloralamid, and the like for the second symptom; 
and a concentrated liquid diet, strycbnin, peptonoids, and the like for the 
last. Massage, electricity, a.nd stimulating applications, as chloroform 
liniment, may be required during convalescence and for some time there
after to combat the muscular weakness, soreness, and stiffness. 

(Filaria &mg1tinis Rominis.) 

There are several varieties of 6larire that may be found in human 
blood. The two principal ones are the .filaria sanguinis lwminis 11octurna 
and filaria sanguinis liominis diurna. 'The first is a white, Opaline, 
thread-like worm, tapering toward the ends, which latter, however, are 
blunt. '.l'he male is 83 mm. (3.2 inches) long; the fem:ile 155 mm. 
(6.1 inches). 'l'he second worm is known only in embryonic form, and 
is distinguished by granulations in the axis of t~e body. ~~anson found 
tbem in the blood of Congo ncgroes, but only dunng the dayt11ne. On tbe 
other hand, the nocturnal filaria is found only at night, or, if the host be 
either by ha.bit, necessity, or choice, .a. 1.la.y-sleeper, durinf; this. time, 
showing, then, that there is some cond1t10n of .th? body <luring quietude 
that is conducive to the appearance of the filaria. m the blood (blood and 
chyle flow, Granville). This "~larial periodicity" is a curious and strik-
ing characteristic of these parasites. . 

The embryos are produced by the female .m g.reat number~, ancl arc so 
small that they rcarlily pass through the cap1llaries .. A.cconhng_toMan
son, who, in 1877, found the larvre of filar1a sangum1s l~om1.ms m ~he 
stomach of a female mosquito, it is probable tlrn.t after filling itself with 
the blood of :rn infested man during sleep, the mosquito seeks stagnant 
water dies and the larvro arc set free. In this way it may happen that 
man takes' in the embryos through the drinking-water. They fin~ a 
permanent seat in the lympl~ati~s of the human host, m?ture, ~nd brmg 
forth young, which may aga~n mfest the blood by.pass111.g thiougb the 
lymph-ducts into the thoracic duct and ge~er~I c~rc~1lat1on .. 

'l1he geographic distribu.tio~ ~f ~he filana. IS lm~1tcd m~mJy to the 

}rotes ~f:xi~~b-tt~~P~~~th!i:~arS~~:e~,s S~~~~ec1~11Cb1i1n~~ ~~ct;~,I, ~1~~1~~,cs! 
p~r~e~f Austr~lia., and the southern Pacific islands, where it is quite 

end~~~c~ymptoms of fila.riasis a.re in abeyance until some obstruction 
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of the lymph-channels is caused by the parasite. There are several con
ditions or endemic <liseases produced. Elephantiasis arabum is bclieYed 
by Manson to be the effect of these parasites in a certain proportion of 
cases at least. In specimens of night-blood from 88 Cochin Chinese he 

found filariro in 21; 14 specimens came from patients with elephantiasis, 
and only 1 showed filariro. ~'his latter fact, he explains, is to be expected, 
since, in order to give rise to elephantiasis (due to an infarction of the 
lymph.tic glands connected with the diseased areas), the adult filarioo 
must lie on the distal side of the glands, which makes it impossible for the 
young filariro to pass into the general circulation. "Therefore the person 
least likely, in a filarial district, to have filarire in his blood is one who is 
the subject of elepha.ntiasis." 1 

Hematochyluria. and Chyluria.-The patient passes a white, opaque, 
milky urine, occasionally bloody, with a c1otty se<liment. This may be 
intermittent, an<l normal urine may be passed for many weeks before 
chyluria or hcmatochy1uria reappears. There may be at the same time a 
slight degree of polyuria. Under the microscope, fat granules and white 
and red corpuscles are seen. '!'he lively, wriggling embryo filarire may 

~~s~ hdilf~its~~~~re~r i~h!hfy~·~1~~~::~:;=l\~s ;~c thkeiJ~~;~ ~~o~~~f J~ Jh:~: 
tubules, and in the abdominal lymph-plexuses. Sometimes a little vesical 
irritation and straining during urination may be ca.used by the endeavor 
to pass chylous blood-clots. The thoracic duct above the diaphragm has 
been found impervious (Stephen M"ckenzie). 

1 Br1."li:lh)fed. Jour., June2, 1894. 
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Lymph-scrotum and lymph-vulva have been caused by the filariro . The 
parts arc greatly swollen, thickened, and contain distended lymphatics 
filled with a turbid an<l either milk-white, salmon-colored, or blood-red 
coagulable liquid that is discharged upon puncturing the ''a.rices. The 
filaria is n?t always found in the exuded lymph. The inguinal and 
femoral reg10ns are often en larged and doughy. An crysipelatous inflam
~uation of .the part~ is not infreq~ent in these cases, and may be ushered 
m by a chill and high fever, lastmg a. day or two, and ending with a pro
fuse sweat. 

The fi larire have also been fou~d in a case of ascitcs (Winckel), in one 
of bemoptysis (Yamane, Japan), and, by the same observer, they were 
found in the feces (chylous diarrhea). 

Treabnent.-Prophylaxis in regard to the drinking-water is essen
tial in order to avoid filariasis. Filtering, boiling, and storing the water 
in mosquito-proof receptacles is sufficient. Thymol in from 1- to 5-grain 
(0.0648-0.324) doses, given for from two to eight weeks, has caused the 
disappearance of the larval filarire in several cases. Methylene-blue 
appears also to have produced a cure in a case of cbyluria reported by 
Flint, although Laveran and H enry bel ieve that it is of little value. 
~I.1 he latter states that he has "given this drug in larger doses than were 
usc<l in the case reported by F lint, and for a much longer period, with
out the slightest effect Up0ll the parasite. " I rrhe adult filaria SeeIDS tO be 
beyond the reach of any known medication that will not prove dangerous, 
either directly or indirectly, to its human host. 

DRACONTIASIS. 

(Guinea-worm Disease.) 

The parasite is the .fUaria or draewiculus medinensis or persarum, 
common in the tropics of Asia, Afr ica, and America. It is only recently 
that the male guinea-worm has been foun<l. It is usually solitary, and 
measures from 50 to 100 cm. (20 to 40 in.) in length and about 2 mm. 
(h in.) in diameter. It is cylindric, whitish, with blunt papillated head, 
and a harp, curved tail. The body 1s nearly filled by the uterus, which 
contains innumerable embryos. rfbe live JOllllg dracunculus PSCapeS 
from the intestines of an infested man, ox, horse, dog, or jackal, enters 
the body of a cyclops or small cray-fish, am! there becomes a. fully-devel
oped larva. I t is then tak~n .mto the sto?~ach and mtestmes of. man 
through the contaminated drmkmg-water. Ihe female enters the. mt~s
tines by way of the mescntery, a1~d the. mule worm, afte~ fu1fillmg ~ts 
sexual functions there, probably dies, while the female brings forth its 
young, which pass _into the C?nneetive tissues of its huma:n host. '£he 
worm bas an inexplicable affimty f?r the .subcutaneous and mtermuscular 
tissues of the feet and legs, where 1t attams full development. 

Sympto m s.-Wherevcr. the parasite ~s situated, it may often be felt 
coi led up under the skin, which at that po.mt bccom.es red, sore, and fluc
tuating like an abscess. When opened, C1ther surg1~~lly or n~turally by 
the worm, the head appears through the aperture. .1he ~avor1te spot for 
perforation is the dorsum of the foot, though sometimes 1t extrud:!s from 

IJJfed.Neu:s, May2,1896. 
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the legs, occasionally from the thighs, ancl very rarely from the thorax 
and abdomen . 

Treatment.-Prophylaxis in regard to the drinking-water and as to 
bathing where the intermediary host of the dracunculus-thc cyclops
has its habitat is essential for safety. 

'The active treatment embraces the surgical measures necessary to re
mov~ the worm entire and to promote the healing of the irritated tissues. 
The burrow should be opened, and the worm gradually coiled around a 
quill or a smooth, cylindric piece of wood until it can be withdrawn with
out being torn and allowing any embry~s to escape into the tissues. Ro~h 
cla.ims th:Lt a.fter incision the a.pplicat1on of compresses of carbolic ac1<l 
(1 to 15) over the wound causes the worm to be removed in tw? or three 
clays. Native Indian physicians commend highly the local application of 
the leaves of the "ama.rpa.ttee" plant. Asafet1da. and sulphur have been 
recommended internally, but without any definite result. 

OTHER FILARllE. 

Among other filarire that have been found in ma,n are the following: 
The jilaria immitis, which causes hematuria and has been found in the por
tal vein, whilst the ova were discovered in the ureteral and vesical walls; 
filaria labialis, found in a lip pustule; .filaria lentis, found in a cataract; 
filaria lraclwalis and bronehialis, seen in the trachea, bronchioles, and 
lungs; .filaria lwminis oris, observed by Leidy in the mouth of a child; 
filaria loa, noticed in the tropics among negroes, its habitat being beneath 
the conjunctiva. 

OTHER AND UNCOMMON NEMATODES. 

Eustrongylus Gigas.-This parasite is exceedingly rare in man, but 
has been found in many of the carnivora and in some herbivora . It is 
supposed that fish act as the intermediate host for the larvro. The worm 
is enormous in size, the female being from 25 to 100 cm. (10 to -10 in.) 
in length and from 5 to 12 mm. (-}to !· in.) long. It is a rc<l, cylindric 
parasite with blunt.pointed ends. Its most common scat is the ki<lney, 
which it may destroy, causing hematuria. and, perhaps, the presence of the 
eustrongylus ova. 

Strongylus paradoxus has been found in the respiratory organs of the 
pig an<l in the dejccta of a. pork.dealer. 

Anguillula stercoralis or intestinalis occurs in the stools of certain 

:~~t: t~~~~111~~r~~~~rl:~~8dri;k~:g~~~~:~t.es ;11~:/~~~r~l~~'n :L}~~n~f ~ne~f! 
biliary and pancreatic ducts, as well a.s in various parts of the intestines. 
Boiling the water as a prophylactic measure an<l the administration of 
thymol or ma.Jc.fern ire to be recommended. 

Echinorhyncus gigas belongs to the Acanthocephala (thorn-hea<leu 
woru1s) and infests the intestines of tLe pig. The larval host is the 
cockchafo1· or floral beetle grub. In the only case reported, that of a 
boy (L:1111bl), a small cchinorhyncus was found in the intestines. 

Echinorhyncus moniliform.is occurs in rats. and one case. that of a 
Sicilian, has been reported by Calandruccio, in which the ova were found 
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in the feces. The larval host is probably the Blaps micronata. The 
ethereal extract of male-fern causes the expulsion of the parasite. 

CESTODES. 

ECHINOCOCCUS DISEASE. 

(llydalid or Bladder-worm Disease.) 

THE trenia echinococcus is also called tamia nana by Van Beneden, but 
should not be confounded with the tenia nana of v. Siebold

1 
a brief de

scription o~ whi.ch follows t?is article. It is the smallest tape-worm of 

~~~·e~~~~;\~~ ~~n~~~~~~:~~e!~~se!/J~;:,e~st~1l~c "~~~st~~~~~ s;:~\~foi~1~~~1i1~~'. 
It bas a len_gth of from .J. to D mm. (t to } in.), and consists of only three 
or four sections, the last one of which is mature. The rostellum project
ing from the small head has. thirty or forty booklets arranged in a. double 
row. Ilundreds and somet11ncs thousands of eggs are contained in the 
mature segment. The intermediary hosts for the larvre are rarely man, 
the horse. anll the sheep, and more often the hog and ox . 

Life His t ory.-'I1lie om, embryos, or the proglottides even, of the 
adult tenia. are voiJe<l by the dog, and in various ways, to be pointed out 
later, are ingested by man . The dog first becomes infected by eating 
the bladders or echinococcus cysts of some animal that harbors the lanral 
form of the tcnia1 and the matured tenire appear in from eight to ten 
weeks. The liberated six-hooked embryos burrow through the intestinal 
wall or enter the portal vein; they then pass into the solid viscera, as the 
li ver, into the peritoneal cavity, the muscles, lungs, brain, etc. '..L1here 
they develop into the larval form and cause the formation of hydatid or 
echinococcus cysts. During the latter process the hooklets disappear. 

In the development of echinococcus cysts, about four weeks after the 
ingestion of the bladder-worm eggs, small nodules appear, ah.out 1 mm. 
(.fa in.) in size. In about five months the cyst-walls consJSt of two 
layers, an external layer and an. in_ner, granular, pa~·enchymat?u~ l:l~cr 
(or endocyst), containing a clear 11qm_d. As the react10~ to tbc 11T1t:tuon 
caused by the parasite and its cyst mcreases, a fibrous mves~ment forms 
around them. At this time, also, small daughter-cysts, or vesicular buds, 
form the minor granular layer of the mother-cyst, and contain .the heads 
of the larvro. They arc soon set free, and may themselves give ri:.;e to 
other or granddaughtc~-cysts in a similar way. 'fbese really beco~ne the 
breeding capsules of little cellular outgrowths t?at f~rm the sco~1ccs or 
heads of future tenix. 'They show the fo'.!r suckmg disks and a circle of 
booklets. Each gcolex, when taken into the intestine of the dog, de
velops into an adult bla(~der-worm ~r trenia echinococ~us . Tl'. is end?genous 
mode of cystic growth 1s common m .man (E. lrydaftdosu.'i), but m some 
of the lower animals, and rarely m man, the daughtN- ant! grand
daughter-cysts may de\•C'lop between the two. layers of the pnmary or 
mother-cyst, anrl then cxtr~1de (exo9en~us variety; E . gramd?sus) . . A 
third variety is the mululocular echmococcu~ (E. nlveohtns, Buhl), 
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affecting principally the liver. A ln.rge, hard tumor is seen that on sec
tion shows a firm connccti ve-tissue framework surroun<liug al \'Coli tha.t 
average a sma.11 pea in size. 1These alveoli contain small echinococcus 
cysts with thick, laminated walls. They may contain scolices or booklets, 
and sometimes they are quite sterile. The echinococci may be situated 
in the lymph-channels and bile-ducts (Zenker). 

The pure hy<l.atid fluid is colorless, odorless, limpid, neutral in reaction, 
and has a specific gravity of 1005 to 1012. About 96 to 98 per cent. is 
water, and sodium chlorid, carbonate, and sulphate, traces of sugar 
(dextrose), and uric a.cid are found among the constituents. 

Among the changes that an echinococcus cyst may undergo the com
monest is tha.t of the death of tlie ecMnococci, as from diminished nour
ishment due to intense proliferation of daughter- and grancldaughter
cysts. 'l'he contents become thickened, putty-like, or granular, a.nd even 
calcified. llemnants of these obsolete cysts, such as the chitinous sub
sta.nce of the old and outer wall-layer an<l booklets, may he found. 
'l'ra.umatism or chemical irritation may also cause the death of the 
echinococcus and obliteration of the cysts. Sometimes rupture of the 
cyAt occurs, with serious consequences to the patient; on the perito
neum daughter-cysts or free scolices may be disseminated and grow. Or 
per.furatfon into the respiratory, digestive, or urinary tracts and dis
charge of daughter-cysts and hydatid fluid may take place. Lastly, sup
puration and the formation of large hepatic abscesses may ensue, eitbe1· 
spontaneously or on account of septic instruments used for tapping the 
cysts. 

Etiology.-C:irelessness in the feeding and the keeping of dogs is 
the prinrnry source of hydatid disease, and the preparing of food where 
dogs are allowed to roam a.bout, to be petted, and so on, accounts for the 
majority of cases. Females are more often affected than males, and chil
dren and young adults seem to be oftener affected than those older i:tt 
yea.rs . 

As regards the geograpliic distribution, echinococcus disease prevails 
most extensively in Iceland, where man and dog live closely together. 
Jn Australia., also,. many persons are affected. It is not so common in 
Europe, Asia, or Africa, and in America it is rare. 

Organs Affected.-The tenia echinococcus has an undoubted predi
lection for the liver. Next in order of frequency are the lungs, intes
tines, perhaps the urinary organs, brain, and spinal cord. The spleen, 
bones, muscles, the heart, and blood-vessels are involved with uncertain 
frequency. 

Symptoms.-Hydatids of the Liver.-Unless tbe cystic tumors com
press the portal area or the biliary passages, or invade the neighboring 
viscera, subjective symptoms may be entirely wanting. Not infrequently 
echinococcus sacs, partly calcified, have been found postmortem, not 
having produced any symptoms during life. Gradu<Ll but progressive 
loss of flesh and strength with the presence of a fluctuating tumor may 
be the only symptoms present unt il late in the disease. If the cysts 
att:~in a large size, a sensation of dragging, and of pain even, is often 
p~·esent; as a rule, however, pain is absent throughout the course of the 
<lisease. If the tumor displaces the diaphragm upward and compresses 
the lung, cough a.n<l dyspnea result. In some cases the sac has ruptured 
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into the bronchi, and given rise to cough and to expectoration of the 
flui<l and n•sic les. 

If the. porta.l vei~s a.ml ~ilc-duct ~ire co.mpl'(.':scd. splenic enlargement 
from pasSt\'e congcst1on, asc1tcs, and pundicc wi ll occur, these symptoms 
being more common when the cysts are multilocular. Rupture ma.y 
occur into the intestin_es (c?lon), in~o the pl c.ur~ ~r pericardium, causing 
pyothorax or pyo-pcricanlium, or mto the 111fcr1or vena. cava, causing 
fatal pulmon:Lry embolism . 

Fever is usually absent throughout, unlciss the contents of the sac 
become com·erted iuto au abscess; t hen rigors or chi lls, fever (hectic in 
type)~ a ~1d sweatings occur, with jaundice (more or less intense) and rapid 
emac1at1on. 

Not infrequently the cyst-wall becomes partly cnlcified and the con
tents arc rcub::;orbed, with an entire absence of symptoms, the patient 
<lying in after years of some intercurrent disease. 

'~'hen r upture .otcurs, unless the contents be evacuated through the 
respmitory or alimentary tract or externally, symptoms of collapse 
develop and are followed by death. 

'The phy.sical signs give ~n inspection fulness or bulg ing in the right 
hypochondriac region, especw.lly if the cyst be single, of large size, and 
situated ante riorly. 

Palpation confirms inspection and shows a fluctuating mass or ma~ses. 
A trembling impulse is felt sometimes on deep palpation, aided by light 
percu~sion over the opposite side of the cyst. constituting the so-called 
1• bydatid thrill." This sign cannot always be elicited, but when present 
is pathognomonic of the disease. The remainder of the liver shows uni
form enlargement. The spleen is often palpa.bly increased in size from 
pa~si\•e congestion . 

P ercussion reveals, in addit ion to the hyclati<l frcmitus, an increased 
area of dulness to the left or posteriorly, depen<ling on the location a.nd 
extent of the growths. If the left lobP be involved, the line of flatness 
may extend across the sternum to the left hypochondriac region. If the 
cy:)"t:; are multiple and on the antero-inferior surface, the stoma?h max be 
displaced toward the left and d~lness may extend across the ep1ga~tnum; 
if posteriorly, the pleural ea,•1ty ~ay be cncroach.ed up~n, causmg. an 
increased area. of flatness upward m the postero-ax1llary line. Frenchs 
claims the line of dulness posteriorly in hy<la.till disease to be a. curved 
one, whose convexity is upwa!<l. . 

.A uscultation gives, :iccordm~ to Santon i and others, 3: shor t sharp 
boomin" soun<l when the tumor 1s percussed, that may be likened to one 
pro<luc~I by striking a mcmbnme stretched ove1: a. ~1etaJlic frame. 

Diagnosis.-In the entire a.b~ence ~f ~ubJCCt 1 v~ symptoms and of 
characteristic physical Rigns, th~ diagnosis . 1s 1mposR1ble: If, ho.wevcr, 
the cyst be of sufficient size to give fluctuatw.n and the li ver be 1:r~gu
la.rly enlarged, with an absence of fever, pa111 1 and ma~·ked emac1at1?n, 
the disease may be strongly suspected. The onl.y c.ertam dem~nstrat1on 
of the condition is the discovery of tlrn characteristic hooklets.1~ the as
pirated or discharging contents. of ~h e cyst. A mon.f? the. conditions that 
may he misd iagnosed for h.ydat11l d_1scase_ are-(a) D1latM1on of t_hc gall
bladder, (b) hydroncphros1s,_ (") ngh~-s1ded pleurisy with effusion, (d) 
syphilis of the liver. (e) carcmoma, (f) abscess, and (g) c1rrhos1S. ,. 
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llroATrn CrsT. 

Previous history ncgati\•e, except the com
panionship of dogs. 

Pain and jaundice usually absent. 

Enlar~ement in nny direction, depending 

J l ;J~t7d t~l~r~Jt~~~~1 b~f p~~~c~~t~Li. 
Less so. 

IlvDATID CrsT. 

The history is negative (vide s11p1·a). 

Urinalysis is negative. 

The tumor is most prominent over the 

~~f;~t~~m~~~:~t~tc ;~ve~~sociated with 

'fhe duration is indefinite and uremia 

lIYDATID CvsT. 

'l'he onset is slowi pain and fever are 
absent. 

The presence of a 8uctuatin~ mass in the 

~i~~:,~i~;~z:·1;~~~e~~~ 11f t;Ja1:;~'f :~:~1ii: 
is present, but no bulging of the inter
costal spaccs. 

Ai;piration reveals t\ clear yellow liquid 
of low. specific ~r:~vity, containing no 
albumm 1 butchlor1Js and hooklcts. 

'l'l~~u~!!~ase invariably runs a chrouic 

DtL.\TATlO!'I 01-· TUE GALl.·81.AODER. 

A previous history of ha\'ing pu:-obed 
biliary calculi is of~en present. 

Attacks of biliary colic followed by jaun· 
dice either are pre:oent or emer into 

E~:~~.:e::~:~t~s ~\~,~~;{in one <lirection-
downward and posteriorly . 

:~,f1~·~~~~~rrr:':!~:,::1i:~~':1~f.:~i:.0 t. 
fl YDROSEl' ll ROSIS. 

There is ii history of renal calcu li or of 
vesical inflammation. 

Urinalysis reveals evidences of renal 
disease. 

Thfiant~i~~~i ~jia~1 ~~!st°0]/~~~!n~7n~tl~ 
:11~~ :~~!!! ~:~:~~~~~·W~~~~ re~ion 1 it does 

The duration is short; a termination in 
uremia is comwou. 

PLEURISY WITII EFFl:SIO:-.'. 

The onset is sudden, anJ ''iolent pa.in is 
present, with fc,·er o.nd dyspnca. 

The presence of effusion, beginning at 
the base of the che~t and gradually 
extending upwarJ-c/iangin.'l willt the 
7>0ttition of t!te patic11t and accompanied 
by bul~ing of the intcrcostul spaces. 

A~~,~~l;\~1;n~i ::~~l~n~~~~~a ·o~~~~~i~f l~~~~:~~ 
with high .specific p:r:wity. 

rrl~~u~!~~ase gcncra.l ly runs an acute 

For a differential diagnosis from (d), (e). (!), and (g) I would refer 
the reader to the discussion of the severa.1 diseases (vitb• Diseases of the 
Liver). 

Echinococcus of the Respiratory Organs.-The lung bas been the seat 
of the larvro quite frequently, and instances have been noted e!lipeciallv 
in North G.ermany and Australia. The right lower lobe bas been th~e 
seat of predilection, though sometimes the pleura is the primary source 
of trouble. There arc pain in the chest, cough, dypsnea., perhaps arching 
of t.h~ overhanging thoracic region. signs of a plrural effusion, a tym
pamt1c note above the prominence. hernoptysi~. and the pathognomonic 
expectoration of hyda.ti<l disease. The general condition may not be seri
ously affected. Perforation into the pleural sac by pulmonary ecbino
cocci may be followed by empyema., and, later, bv perforation of the chest 
wall. 'l1110 heart ma.y be dislocated. CompressCon of the lung may pro
duce gangrene. 

The diagnosis, in the absence of the characteristic sputum, is to be 
made from phthisis and a pleural effusion. '!'heir location at the base of 
the chest may serve to differentiate hy<latid cysts from phthisis, as well 
as the absence of marked emaciation. The characteristic curved upper 
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boundary of dulncss in pleural effusion and the change of the boundary 
upon changing the patient's position will serve to distinguish this affec
tion. Puncture of any bulging area will determine the character of the 
Jiquid. Pleural e.chinococci sometimes cause great compression of the 
lung and a b::irrclhng of the chest on one. or both sides. 'l'he pain may be 
quite sharp, and the respiratory murmur either distant or altogether absent. 

Echinococcus of the Mediastinum.-lfarc has co11ccted 6 cases of 
hydatid disease among 520 cases of me<liastinal tumors. 

Echi.nococcus of the Heart.-Since most of the cases have shown in
voh·ement principally of the right side of the llCart, the instances of sud
den death that have been reported may be readily understood. 

Echinococcus of t he brain and spinal cord should not be confounded 
with cystic degeneration of the choroid plexuses. The symptoms of cere
bral hydatids are those of tumor, peristent and intense cephalalgia, vom
iting, psychical disturbances, convulsions, amblyopia, and ''choked 
disk," and sometimes paralysis. IIydaticl disease may develop inside the 
dura mater, or it may penetrate from without and destroy the vertebr::e 
before they compress the cord to a great degree. The symptoms are those 
of a compression myelitis. 

Echinococcus of the Spleen.-About 40 cases of involrement of the 
spleen have been described. The organ may become greatly enlarged 
and be mistaken for that due to malaria, leukemia, etc. 'The bydatid 
thrill may be <letccte<l. 

Echinococcus of the Kidneys.-More than 100 cases have been ob
served, mostly in Germany and France. 'l1he cyst may be as large as in 
hydronephrosis. ~Iany of the cysts arc of the exogenous form of growth. 
As a rule, one kidney only is affected, and generally the left one. Ab
dominal and thoracic compre:;sion symptoms may be caused, and bulging 
is often present in the lumbar region in marked cases. 11his may be 
punctured as an a.id in the diagnosis. Rupture into the pelvis of the 
kidney and the discharge of the smaller cysts may give rise to renal colic 
an<l to the discharge of the cysts with the urine. More rarely, rupture 
of a suppurating c.vst may take place in the loin. . .. 

Echinococcus of the peritoneum is rare as a pnmary cond1t10n . 
Echinococci have also been located in the bladder, prostate, testicle, 
ovary, uterus, great 01~e.ntum, me~entery, a.rter.ies, ly mphatics, thyroid 
gland, muscles, bones, JOrnts, parot1d gland: orb.it, and mamma. 

A multilocular echinococcus cyst may g 1Ye rise to a nry large, flue-

~~~~~~~' s;~;~11::e~~:u1~,~~~ ~~o;;~e t~~,}~~;~f-~·(id~ll~~s l;~i~r~~l~~\~~~ie~l~~~~ 
obstin~te with or without ascite~. an enlarged spleen, and a. long course 
without decided loss of He!'h, arc indicative of this form of hyclatid. 
Fatal hemorrhage ma:v supervene. . . . 

A peculiar complication of echmococcus cysts. 1s the occasional 
development of urticaria. It_ b.as been note(~ espec_1all y sh?rtly after 
the puncture of a cyst, and this 1s somewhat drng1~ost1c when It appears. 

'l'bc prognosis is generall.v.gra"e.both as to life ancl cu re, although 
some cases of hyda.tirl disease of the liver have lasted for more than ten 

yeai~;e character of the changes in the cysts and their mode of termi
nation influence the pr0gnosis. 'fhus. the occurrence of suppuration 



1252 .L\'f.1fAL P.IR.ISJ1'IC /)/8/;.ISES. 

is to be <lrca<lctl . Spontaneous cures l1ave been noted ia n. fow in
stances. 

Treatment.-As in lllO!:it of the other parasitic di:-;casc;o;, prc\'cntion 
is more or lc:ss effectual, and a. cure is difficult or impos:--iLk•. Infection 
of the dog should be a.voided by preventing its gaining access to possible 
sources of byda.tid disease, as the ra.w flesh of animals, especially in the 
form of meat-scraps around slaughter-houses. In order that human 
beings ma.v not be affected, dogs shou ld not be carelessly lia11dlccl or 
allowed to be where they may come in contact with food and drink in 

wa,,·, whctbcr meat or eggs, vegetables, fruit::;, or cereals. Uleornli
in keeping <logs and in the r.roper preparation of food arc essential 

regions where hyda,ti<l disease 1s prevalent. 
Mctlicincs cannot reach the parasites in nmn. i:;ituatcd as they arc in 

larval form encysted in the various tissues aml organs of the body. 
Whene\·cr the cyst becomes large, accessible, and the cause of trouble
some symptoms, surgical measures may be resorted to. Among these 
are, simple tapping, tapping with aspiration. and with the subsc11ueut 
injection of various substances (as iodin and zinc-chlor id electrolysis), 
aud incision with drainage. Excision of the liver cysts has been practised 
by Raggi, Pozzi, rl'ansini, and others, but its practical value is still 
undetermined. 

TlENIJE OR TAPE-WORMS. 

Natural History.-Tape-worms are found in the intestine of man, 
and a,re the matured or completely developed larvre or cysticerci from the 
muscles and solid viscera of animals. Diffc>rcnt \'arieties of cysticerci 
develop from the ova of the re!:-pective varieties of teni;c. These tape
worm eggs, after having passed out of tbc bowel, may be taken into tbe 
systems of various animals by var.ious modes, entering the circulation, 
it ma.y be, and becoming fix ed within the soli<l tissue'I, especially the 
muscles. In about two or three months pea.sized cysts develop, and 
from the cyst-walls there gradually forms a. new tcnia-head, called a 
seolc.t·1 or nurse. The worm-cysts, popularly termed "measles," con
stitute the C,Ysticerci. Remaining in the tissues, they die and become 
calcified in from three to six years (Strtimpell). But, if taken into the 
stomach by the eating of raw or partially-cooked meat, a tape·worm de
velops from the scolex . The maturation of the segments of the tape
worm·commcnccs seYeral months after the fixation of the scolcx in the 
intestine. In the natural life-cycle of a. tape-worm the usual orclc>r of 
lodgement may be re\·ersed. 'J,hus man instead of a. lower animal may 
become the host of tbc tcnia eggs, \\hich in turn may find their way into 
the solid Yisccra and muscles to dc\'clop into cysticerci. Again, this 
same order m:iy in some way be brought about by '·auto-i nfection. " 
'fhe tape-worm, as its name indicates, has a ribbon-like form; although 
it bas a number of segments and joints, giving it a link-belt appearance. 
-When matured, these segments, or proglottides, develop ma.le and female 
generative organs. 

Varieties.-Tainia Solium (Pork 1'ape-worm).-This worm is seen 
mucli less fre1tuently here than in Europe. It de\'elops in the Rmall 
intestine a.fter the ingestion of raw or un<lerdone "measly" pork. 
This worm docs not necessarily exist singly, as it.o: name would indicate, 
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although such is usually the case. It ranges from 2 to -1: meters 
(6 to 13 feet) in length. The head is rounded. pin-head in size, and is 
~UCCCCded by a th;·cad-Jikc neck and by wa~uaJJ~· shortening and Wi(}CU
lllg segments. Eour ~uckers and a proJCCt111g circle of twenty-six long 
and short booklets arm the head of the tenia. There may be as many 
as 800 scgm~nts. The mature ones become detached continuously, and 

~t;~gf;,8~~<l i~ 1 ~t:h:.'l~:c~~, :!:·1~~a~;;i~~t~~1\~hc;~ 1~·:.~ga~~~~tf ~~~~~1~~e1~~~ 
(if in.) in length and from 6 to 8 millimeters(~-! in.) in breadth, and 
a_bout 1 meter (39.36 in.) from the head they arc "approximately qua<l
nlateral" Ill shape. rl1hcsc proglottides are bisexual. The female mat
rix occupies the middle of each proglottis, and is provided with from 
eight to fourteen irregular, tree-like branches on each side. The male 
generati\·e organs arc small vesicles in the anterior portion of the seu
ment. 'l1he sexual opening is situated on one side, nrar the middl~. 
The ovarian or uterine apparatus of a mature segment contains myriads 
of thick-shelled eggs, each one of which has an embryo with six hook lets. 

Trenia Mediocanellata (Saginata).-'l' hc beef tape-worm is some
times called the ''unarmed tape-worm,'' since the head po~scs~cs suck
ing di:sks, but no booklets. It is more common in this country and e\'Cn 
in some of the European nations, as England. Longer than the tenia 
solium, being 4 to 6 meters (12 to 20 feet) in length, its segments are 
also thicker and larger, measuring from 16 to 18 mm. (i in.) long, and 
from 8 to 10 mm. (t in.) broad. 'l'he head of the worm as well as the 
ripe ovum is also slightly larger and proportionately thicker. 'l'he ova
rian branches arc more numerous (eighteen to thirty in number) and di
\·idc more dichotomously than those of tenia solil~n~. Proglottides are 
also found in the stools, where they sometimes cxh1b1t a cra\\'ling motion 
that has caused them to be mistaken for individual parasites. Cysti
cercus saginut:t has never been observed in man. 

Bothriocephalus latus (Fisli tape-worm, Tamia lata) occurs m?st com
monly in Russia, Switzerland, Holland, and tLc German Bttlt1c prov
inces. It is the longest ccstode. measuring from G to 10 meters (20 t.o 
30 feet). The head is club-shaped. unarmct.l, and has two lateral long1-
tuclinal grooves as suckers .. '~'he segments ma.\~ be disti11guished from 
those of the preceding varieties ~ame(l b.t then· mark?ll breadth and 
shortness, also by the centrally situated. tortu?us ov:u:ian rosette, and 
the sexual orifice near the center of the abdommal !:iurlacc of each pro
glottis. The om arc larger t~an those of t~e pork a.net bcc!',ta.pe-worms, 
though thiuncr-shelled and "1th a sort of lid at oue end. lhey _deve lop 
onlv in fresh \utter. From them is formed an embryo with v1brat1ng 
cili;, and six hoo.klcts. Pike and other fish s~,·allow these em~ry~s, 
which develop into c:ysticerci i~ tLe muscles, r.cntoneum, and solid vis
cera. The eating of measly fish, ra~r or partially ~ooke~, thus favors 
the development of this tape-worm Ill the human 111t~stmc. 

Symptoms.-Contrary to '.'"hat has been supposed H\ days gone by, 
there are no absolutely diagnostic symptoD?s of the presence of tape~worm 
that cnn be relied upon. Indeed, the existence of a. ta.pc-worm_ rn .the 
bvwcl may not be sus~ccted even because of the tot.al absence of md1~a-

~ir:t1:~~~~ft~1::t1~~~sa:,~~{1~~p~~1~:U~hnct ~tJ1~~:a;:~e~·~1;1~e:l:?. ca13~~a~~;~s1:f 



1254 ANIMAL PARASl7'IC DISEASES. 

this fact a knowledge of the existence of tape-worm in certain neurotic 
subjects leads to an inordinate description of symptoms that exist mainly 
in the workings of a. morbid imagination. 

Alimentary symptoms of tape-worm may be as follows: anorexitt alter
nating with a voracious a.ppetite, constipation alternating with diarrhea, 
colicky pa.ins in the abdomen, indigestion, nauscn, and vomiting, and 
sometimes salirntion. 

General s9mptoms of the ten ire may- be added. as lassitude, inappe
tence, wcntrLI uneasiness, worry and irritability, depression of svirit.s, 
some physical prostration, and even emaciation. V a.rious r~jlex sympt?ms, 
such as pruritus of the nose and anus, vertigo, migrain, tinnitus au r1urn, 
palpita,tion, visual disturbances (even temporary amaurosis), di latation of 
the pupils, chorcic movements, and epileptiform convulsions have been 
attribute<.l to these parasites. But, on careful inquiry, adequate causes 
for some of these symptoms may be found in other associated morbid 
conditions. 

Diagnosis.-'l1bis is always to be ma<le by the discovery of tenia 
segments or ova in the underclothing or stools. The doubtful presence 
of suspected tape-worm may be cleared by the administration of a suitable 
purgative, which will usually suffice to bring away portions of the worm 
in the dejections. I would here add a special warning lest mucous casts 
or shreds or vcget:tble structures (as of onion) be mistaken for tape.worm. 

The diagnosis of the variety of the tape-worm may also be made by 
a careful scrutiny of the segments. Those of the tcnia saginata nrc larger 
and fatter than, and their generative apparatus is unlike that, of tenia 
solium (vide s1tpm). 

Hypot:lwncfriasis can be excluded by repeated examinations of the 
stools, especially after the exhibition of cathartics, and by the uniform 
failure to detect portions of tape·worm or tenia eggs. 

1l 1lrn prognosis is f;wor::i.blc. Indeed, tenim may exist at all ages 
and for years without any danger to the patient. 

Treatment.-Propltylaxis.-The way to avoid acquiring a tape
worm is to use none but well.cooked meats; this applies to beef and 
pork in particular. The use of pure drinking·water is of no little im
portance also. 'L1l1C proglottidcs of the tenia shoul<l always be burned, 
and not thrown where they may be taken into the bodies of other ani
mals, as the cow or hog, and then be allowed to propagate. Go,·crn. 
mental inspection of the rncat·supply in abattoirs shoul<l be rigidly carried 
out in all parts of the country. 

Ourative.-Before administering the chosen anthclmintic, the patient 
needs to undergo a "preparatory treatment." This has for its object 
the starvation of the parasite, so as to weaken, if possible, its hold upon 
the intestinal mucosa. This is specially necessary in the case of tenia 
solium, in which the cephalic booklets are obstinately and firmly fixed to 
the membrane, and since a cure cannot be said to have been effected 
unless the head be dislodged with the dejecta. For about two days prior 
to giving the remedy the patient shoulcl be restricted in <liet to milk, 
light soups, a little white bread, and the like. ;\leanwhile, the bowels 
should · be purged gently o~ce or twice, after a simple enema, to clear 
away accumula.te<l fecal masses that might prevent the easy discharge 
of the worm. 
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I~ the evcnj~g preceding tl~e <.la.yon which the drug is to be exhibited, 
a sa.li nc cathartic should be given to empty the bowel of fecal matter as 
completely as possib le. The following morning no breakfast should be 
allowed! and before noon the selected anthclmintic should then be ad
~inistered. Some autl~ors assert that if the wo~·m does not come away 
rn a few Lours, and an intense sense of pressure 1s felt in the abdomen a 
bri~k purge is indicated.. '11? make assurance doubly sure, and if t'he 
patient be not too weak, 1t might be well to order a cathartic as routine 
practice, within a. few Lours at the latest. 

'l'~ere are several ve~·y efficacious anthclmintic drugs to choose from. 
Promrncnt among them is male fern. Given to :.in adult in doses of +,. to 
1 draw (2.0-1. 0) of the ethereal extract, and followed in severa l hours 
by .a calomel and a. saline purge, it ?sually ~uc~eeds in bringing away the 
terna. Another valuable reu~edy 1s pelleticrm, the active principle of 
pomegranate, dose ! to 2 grams (0.032±--0.1296) in capsules; or, "dc
coct10n of the pomegranate bark may be used, in combination with male 
fern, as in the L eipsic formula (Striimpell): 

Iy. GraMti radicis corticis, 3iv-v (128.0-160.0); 
Aqu::e, Oij (1 liter). 

~Iix and macerate for twenty-four hours, 
and boil until reduced to f3v (148.0). 

Adel : Oleoresin::e aspidii, 3j (-! .O). 
Sig. To be taken in three or four doses, a.t short intervals. 

P epo in emulsion or in a. sugary paste (a.bout two ounces-64.0-ancl 
deprived of the envelopes) is at once a useful and harmless remedy. 

Another effective vermffugc is kousso (Braycra. anthelmintica). An 
infusion of half an ounce (16.0) of the flowers to one pint of water an<l 
mucilage of acacia is made, a. wineglassful of which may be taken every 
half hour. The Germans recommend sometimes the agreeable, though 
more expensive, Roscnthars "kousso tablets ." Enough of these to 
make 1.5 grains (0.972) may be taken within one hour, with aafe noir or 
lemonade. Koussin (the acth'C principle) in doses of 30 to 40 grains 
(1.9±--2.592) bas also been recommended, but should not be given to 
pregna.nt women, as abortion may be produced. Among other remedies 
of value as vermifuges may be ment10ne<l ka.mala (1 to 3 drams-4 .0-
12.0-of the powder and hairs, in wine or water), oi l of turpentine(} to 
2 ounces-16.0-64.0-in emulsion or milk), and thyrnol. ~'he comLmed 
usc of such drastics as croton oil renders the action of the anthclmintic 
drurr more certain at times. 

Although the head of the teni" may not be detected in the stools 
along with the body of the w~rm (and such is usu~lly the case), .a cure 
usually follows n.cverthelc~s, smcc, on account of its smallness, .1t ma.y 
easi ly escape notice, and also from the fa~t that ~he head o~ten dies and 
thus ·l ose~ its hold upon the membrane, bemg canied a.way with the feces . 
On the other hand, if after the la.1Jse of se\•eral months from the removal 
of a. ta.pc-worm, segments again appear in the stools, it may be inferred 
that the head was not dislodged or th"t another worm has developed. In 
cases where the tenia. seems to redevelop with remarkable frequency and 
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obstinacy it may happen that the head and neck arc well protected 
beneath one of the valvulre conniventcs. 

After the removal of the ta.pe-worru-a weakening procedure, as a 
rule-the condition calls for supportiYC measures. 'l'hc <liet should not 
be too heavy for a time, but 11utritious and easily digestible. 

Thi~ is the smallest tape-worm in man (v. Siebold). It varies from 
8 to 20 mm. (l-1} in.) in length and from 0.5 to 0.7 mm . (.,}

1
,, in.) in 

width. Tbe hea.<l has four suckers, a rostellum, and hooklcts. lhc seg
ments arc yellowish , short, and broad. It is believed by some observers 
that, occurring in children, as it commonly does, this parasite is the cause 
of epileptiform convulsions and enuresis nocturna. 'rhousands of ova 
may be found within a cubic centimeter of focal matter. 

T..ENIA CUCUMERINA. 

(Elliplica; Caniria.) 

A small reddish ta.pe-worm found frequently in the intestines of the 
dog. It is 10 to 40 cni. (4-16 in.) in length. 'l'he larvro or cysticerci 
develop in the louse or flea of the dog or cat. The parasite i~ more com
mon in children than in adults, owing to the intimate relation of the 
former with the last-named pet animals. 

( Trenia Diminuta; Trenia Leptocep!tala.) 

'l'ronia diminuta is a very small cestode, 20 to 60 mm. (!-2t in.) in 
length 1 with a small club-shaped head and nearly a thousand segments. 
'l'he cysticerci inha,bit such insects as the asopia, famialis (caterpillar and 
cocoon); the anisolabis annuli (belonging to the orthoptcrn); and the 
coleoptera axi.'l spinosa and scaurus striatus. l\Ian has been infected 
a number of times, probably by taking food containing these infested 
insects. 

Tamia 1'.fadagascariensis and Tr;enia serrata are other forms rarely 
found in man. 

PARASITIC ARACHNIDA. 
Penta.stoma. Tenioides.-'rhis parasite in its adult form is an inhabitant 

of the nasal foss.:e of the dog or horse, though it ma.y alRo occur in man 
both in tl1is and in the larval form. ':l1he om. arc ejected during sneezing, 
and are then ingested by man. The larvre are found in the liver, lungs, 
and kidneys. 

Sarcoptes (Acarus Scabiei).-This insect produces tlic skin affection 
known as "the itch," or scabies, an affection more common in Europe 
than in America, where it constitutes only a.bout 4 or 5 per cent. of all 
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cases of sk in disease. It is most prevalent among tl1c poor and the un
clean. The fonwlc is visible to the naked eye, and is about 0.5 mm. (fo in.) in length : the male is •bout 0.25 mm. (,h in.). Both are 
nearly as broad as they are long. 

The parasite penetrates the skin and lives in 11 burrow or eunirnlus 

;::; ~to~~~L7:saf~\1~~e~;.- o1
1

~~a~e;~~\~;:~r~11a~h~ 0t~fn~1~:,hb1~~\~:fs~~~b'i~~t~ 
dotted, smuous lmc, situated chiefly 111 the cutaneous folds, where the skin 
is most!y delicate, as between the fing~rs. Secondary skin le.sions, due to 
scratchmg. arc common. Sulphur omtmcut, well rubbed Ill after hot 
bathing, is usually quite efficacious. 

Sarco.ptes scabiei hominis is a variety of the preceding that .infests 
other ammals (cat, dog, cow, horse, wolf, goat, camel, etc.). Occas1onally 
it may gain an entrance into man's skin, but dies simultaneously in the 
human host, although ma.ny invasions may occur. 

Leptus Autumnalis (llw·i·est Bug).-Thc most common of se\·eral va
rieties is a mite of a redcfo.h color, having six legs armed with claws and 
sharp mandibles. I t arises among low bushes and thus appears about the 
ankles anrl legs. It partially penetrates the skin , boring only far enough 
with its 8hort, thick head to procure nourishment. Artificial dermatitis 
may be produced by the irritation of scratching. Mercury, sulphur, and 
uaphthol ointments suffice to destroy the parasite. 

Demodex Foliculorum (Gomedo Alite).-'l'his minute parasite may 
be expressed from swollen sebaceous follicles of the nose, cheek, and 
other parts of the face. It bas a worm-like body with very short leg~, 
an•l is only about 0.2 to 0.4 mm. (i;r in.) in length. It is not known to 
produce acne, as was formerly supposed. 

OTHER PARASITIC INSECTS. 

(J>lttltiriasis.) 

Lice or pediculi Ji,·c on and attack the sk!n. Three. forms are. found 
on man : p(!diculus ~apit£s, ped~c~dus corpm:1s, ~ml pcdzculw~ pubis. 

The pediculus capitiR is wh1t1sh or grayish m color, about 1 mm.,\:fo 
in.) long (male), and has six legs under the front part of tl'.e,body. lhe 
oviparous female is nearl! tw1_ce _as Ion~ a: the malC', a.~d l.13 1~ ~ron,1, flf~y 
~~r~i7~tlroe~g~j1 ~~c t!~e e!~~~s d~~!~m i~c~~~~· is ~l~1;~~n~~a})~~min~;~:·.sy;~~;~ 
tom. and a.n eczematous erupti~n above ~nd,,behmd the ears and Ill the 
neck is often associated. ' 1 Plica. polomcn: _was a phrase ~nee used to 
flesignate the matted con<lition of. the hair m extremely dirty. crusty, 

andp!~7;ttl:~gl~~ts~~~~~::: ((~1'~;;~~~;).-'fhis lou~c inhabits more often 
the clothing than the botly itsel,f~ It_ is larger than t_he h~:-i~l louse, and, 
lik e the latter, moves slowly. Ihe mts arc found with ddhculty on the 
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fibers of the underclothing. I t sucks blood through a proboscis inserted 
into the sweat pores, anil after withdrawing leaves a minute hetnorrh3gic 
speck. Irritation of the skin is produced, and in oltl cases, a in filthy 
tramps (the great unwashed class), the ski n becomes scaly and quite pig
mented (vagabond's disease). The efforts at .scratching are almost fr:rntic, 
and after a cure is effected parallel white Imes, the remains of scratch
marks, followed by atrophic changes, may be visible, as in a. case that I 
reported. 1 

Pediculus or Phthiriasis Pubis ( Orab-louse).-This parnsite is not limited 
to the pubis, but attacks also the hairy region in the axilla, on the chest, 
and may even reach the bearcl and eyebrows. I t clings firmly to one or 
two hairs close to the ski n. Its six legs with strong claws are placed 
closely together at the anterior part of the ovoid body. 

Treatment.-The hai r should be cut short where the head-lice and 
nits are abundant. Saturating the hair an<l scal p with kerosene oi l for 
twenty-four hours usually kills the parasites. Body-lice mn.y be destroyed 
by scalding the underclothing and hot-ironing carefully a.bout the seams. 
A hot soap-and-water bath is suffi cient for the body, and sedative arnl 
antiseptic ointments may be useful adjuvants. Mercurial and beta.
naphthol unguents usually suffice in treating for pedieulu.s 1ntbis. Prof. 
J. V. Shoemaker 1 affirms that naphthol is a remedy that seems to meet 
the indications presented by the three forms of the disease; he prepares 
it as follow~: 

:q.. Beta-naphtol, 3j ( 4. 0) ; 
Cologne water, f5iv-vi (120.0-178.0).-)I. 

Cimex Lectula.rius or Bed-bug.-Th.is too well-known parasite is flat , 
brownish-red in color, and from 2 to 5 mm. (T:,-t in.) in length. It in
fests Leds an <l public vehicles, emitting a disagreeable odor. It is a 
blood-sucker, and ca.uses considerable itching, local irritation, and urti
caria even in some persons, while others arc unmindful of their attacks. 
Sulphu r fumigation and mercuric. chlorid applications to the harboring 
pla.ces of the bed-bugs are effectual destructive agents. Saturated sod ium 
bicarbonate solut ion will relieve the burning and itch ing. 

Pulex Irritans (Common Flea).-1:l1his " ubiquitous" parasite is from 
2 to 4 mm. (T:,-t, in.) in length, black or (when filled with blood) brown
ish-red in color, having six legs, the hind ones of which arc rclati vely 
very la.rgc and powerful, enabling it to jump many times its own height. 
A flea's bite causes a. sharp sting, and leaves a slightly raised red spot. 
rr rea.tmcnt is the same as for the preceding insect. 

Pulex Penetrans ( .. J(qger ").-This parasite, also callecl "sand-flea1 "· 

is indigenous to the West ln<lies, South America, anrl the Southern 
States. The impregnated female penetmtes the sk in, and especially that 
of the feet, for purposes of ovul ation. As the distention with the eggs 
occurs, swell ing, pain, and even ulceration may appear. The sand-flea 
is a small, egg-shaped insect, about half the size of an ordi nary flea, 
brownish in color, and exceedingly resistant to crushing force. P roplq;
laris in regard to foot-wear is necessary. Essential and antiseptic oi ls 
may also be put on the feet or stockings. 

1 /ntc-r1w1ionC1lClinics1 '•01. iii.third series,p.70. 
2 A Practicc1l 1'reatisc on Diseases of tlie Skin, p. 849. 
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lxodes ( Wuod-ti,·k).-Tbcre a.re se\'Cral varieties of tick- or wood
louse that ma.y attack the human skin, among which ii:odes albliJietus is 
suppose<l to be the most common. I.codes ~·icinus and i.rodes bouis are 
found on horse~ anJ. cattle. They are bloo1l-suckcrs, adhering to the 
skin. l'cry firmly, and wheals ma:r be produced by them . A drop of tur
pentme, or of some such cssentia.1 011 as aiuse or rosemary, will cause 
them to loosen their holtl . 

Dennanyssus Avium et Gallinre.-These bird- and fowl-insects are 
small and grayish-white in color, and may attack the human skin and 
?a~se . eczematous eruptions, owing to the scratching induced by the 
11T1tat1on. 

Culicidre (1llos91dtoes ancl Gnats).-The blood-sucking mosquito (cu/ex 
cmxif~r)_, so w~ll. known 1 ma.y also trausfei: to human beings the filaria 
sangum 1s homm1s and perhaps the plasmodmm malaria~. 

The gnat (cule.z: pl}Jieus) is very troublesome during certain seasons, 
particularly along water-courses and in wooded districts. Its bite is 
quick, sharp, and stinging. 

The hirudo (leech) is a pamsite that sometimes attaches itself to 
bathers. In the tropics it has been known to caust! SC\'Crc bites a11d 
inflammation. 

The bites and stings of bees, wasps, spiders, and ants have been 
known to cause considerable inflammation, edema, and blood-poisoning. 

<Estridre (Bot-jlies).-These may become parasitic in man in the larval 
form. Specie:l of the liydoxerma and dermatobia, that infest the skin 
of the horse, ox, goat, etc., have also been observed among the Central 
and South American Indians. They burrow beneath the skin of the 
abdomen, scrotum, and other regions. 

Muscidre (Common .F'lies).- Common flies affect the skin of man by 
clepositing eggs in wounds. rrhe ova hatch within twenty-four hours 
sometimes, and the dipterous 1arvre may swarm to make the so-called 
"living" wound or sore (myiasis vulne1'wrn). The larvre or maggots do 
not penetrate the tissues, howcYCI'. 'J1hc principal flies that infest wounds 
are the flesh-ily (S<m·ophilci earnaria), the blow-fly (calliphora vomitoria), 
the scfow-worm fly (<·ompsumyia macellaria), and the ordmary house-Hy 
(nmsca clomestica). . 

Internal rnyiasis may also be c~used by swallowmg the ova of these 
flies. The larnc may thus be yom1ted or defec~ted . . . 

Epidemic urtira.ria. is often cause~ by the m1grat1011 of th? cate~·p1llar 
(cuethoeampa). Among other _para.sites th~t alt.a.ck man and mhab1t ~ar-

~~~~a~f 1S~}~de8n ~r~b~hs~r~~~~~;1 (!z1~1b Y~: f~~~~t/~7~ /·;~~a.;~~d~;· c~1;':;$~7!, 
a virulent bed-bug m Brazil; the lu.ematopota plllvwhs (Clegg) of the 
West Highlands. 
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g-ono rrhtal.213 
.\ rthnlJxtthibin locomotorataxia, lOol 
Ascari-ialat;i, 123i 

lumbricoidcs,123·1 
Ascitc~. fl2'2 

adipo~u<:, 9'23 
charactcrorftuidin,9'.:?J 
<lefinilion.9"2"2 
diagnosisfromchronicpcritouitis,926 

fromo,·ariauc;p;t,!125 
etiol OJ!:~-. !)'2:3 
fluid in, a-2:~ 
patholo;:y,!l:n 
phrsicalsi_gnl',f.12-1 
prog:no!>is,!l'.!G 
s~·mptum<:. !)'.!.! 
trt•ntmt•11t.f.l2G 

AphthOnJ!:ia, HIGO 
Aphthous fr\'C'r. a73. 

Diaen.~e. l 

A<:iatk choh•ra, IO~ 
(See Foof-aJl(l-J!outh ..\o.;ta,,,ia-aha"ia, ll!jl 

.bthwa. WI 
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Asthrua, bronchial,491 Blood in lcukemia,440 

~fi~~i~~· l~ory. 4g-2 l~ ::~J~~~~ik~O:;:~i'c'~~~s anemia, 430 
course and prognosis, 49-1 in purpura, 411 
Curschmanu'sspiralsin,493 iu scurvy,408 
definition, 491 in secondary anemia, 433 
diagnosis,4!JI in s impleaucmia,,119 
dumtion or attack, 493 in typhoid, 2'2,40 
etioloiz:r,191 liothrioccphaluslatus,12.;J 
l1ay-, 169 Brachycardia, 6th> 

~:~~~1 ~!~~e~9~r bronchial, 491 ~~~~~f:~ ~~h a neurosis, 
666 

n :md,960 etiology,668 

Ata;r~~)i~~~1~1~g~~:1 1086 ~fi~~y~~ni~:~~. G~910gy, 665 

Atelect:t'>is, pulmonary,519 proguosis,669 
Atheroma,776 s;vmptoms,668 
Athetosis, 1149 treutment,669 
Atrophy, acuteyellow, 881 Brain , abscess of, 1112 

dcfinition, &31 andmcninges,discascsof,1101 
diagnosis,hl;3 aucmiaof,1 100 
etiology, Sol disturbances of circulation of, 110.5 
liverin, 881 edcmaof,1107 
patholof0·, 881 emboliand thrombosis of, 1107 
physical signs, 88'2 hyperemia of, 110;) 
prognosis,883 inflammation of, 1112 
sym~toms and 11hysical signs, :}~~~~~go~f.J ~~(-lllO 
treatment,863 tuberculosisof,315 
uriu e in ,b8'2 vaseulardc(renerutionof,1111 

Autumnalcatarrb,469 Break-bone fever, 167. (See Dengue.) 
Breast-pang,669 

BACILLUS, COMMA, 110 Bronchial asthma, 491 
ofanthrax,353 diaJ!,"uosis,491 
of diphth eria, 181 pathology and etiology, 490 

diagnostic value of, 187 ph~·sical signs, 400 
manncrofstainiug,181 11rojl,"nosisandtreatment,491 

of Eberth. (Hee Typhoid Feter.) symptoms, 490 
ofglauders.3 1 steno,;is,191 
of infiueuza.1;;8 Bronchiectasi.;;. I-Hi 
of leprosy, :HG diagnosis from tuberculosis,489 
of syphilis, 327 etioloµy, 11'\.'3 
ofteta11us,360 histology,480 
oftheplaguc,169 physical signs,489 
oftubcrculosis,263 prognosis,489 

distribution of,264 symptoms,488 
of typhu~, 68 treatment, 489 

Bacterium coli commune, 110 Bronchitis,aeutc,479 

~~~~~!~~'i\1:~::F~~;~~:;fil~!!~~~~almic ~~ ~l~~:~:~f]i:.~T~ig 11 s, 482 
Goitu.) chronic.ii-l:l 

Ba.thsinscarlctfe\'Cr,243 clinicaJ,·arietic11,484 
B•·aA~~1t~-iJ~l~~il~ ;~~e:ts'._,.5i05 di:tguo~~s1 from pulmonary tubcrcul06i-Si 

~t~,~.'.!::sli7i"~yphoid fc,·cr, 65 flhri~·~u~. '~%umoDia, 481 
Beeftapt•-worrn. 1252 plastic, ltMi 

~~~~~~)~.1~'.sroio~'u ,sco Eudrmic Nr11ritis.) ~);:,;t1:11:!:~t. ';~ 
Bilc-dnNs.<·:ll'ciuomaof,1'()9 Bro11£'11occlc. 155. (See Goiter.) 

Blac~\;:~;~i~.ufi;~'.iO (8c~ B11bo11ic Plo.gue.) Broi~~~h~~);:~~ 1:~:1 ~'ll2512 
YIJltlit, !:?() ~~~:!r:.';· 1;.1,;~, 515 

::~:)l}U;~~~::~~~~cc Jlemopldli".) ~!:~it{!:;i~~ loba' pucuwonla, 51G 

Bl oof~ ~;1sce1;;~s ~;f~~:~um pseudo-leukremica, ~~~~:~::i;~1:b1r, 513 

in chlorosis, 121 physical signs,511 
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Broncbo-pncumouia, prognosis, 517 C-crcbro-spinal m<·ningiti!I, predisposing 
s1mta iu, 511 cause'<, 1~:; 
trcatmcut.518 se<JUt'lrt',lait 
tubcrcular,516 symptoms, 125 

Bronchorrlu-a, l~I treatmC'nt, 130 
Rrowu atrophy or heart,657 typhoid form, 128 
Browu-8(-qnard'sspinal paralysis,1077 Cestodes.1247 
llruit<}ediable,-1~3 Chalicosis,.>33. (Sec Pl1c111Mmohmiosis.) 
Bubo11icplaguc, W9 Chicken-1>0x,231. {8<.-c 1·arice/111.) 
Buhl's disca5('. 11~. ISec Ac11te Fu.tty Degrn- f'hills and fever, 78. (Sue Malarict.) 

emtim1 of tlie Xcw-lxm1.) Chloroma. 150 
Bulbarparalysis, lO!JI Chlorosis. 421 

CACllEXIA, in canct•r of stomach, 772 
m:llarial,90 
pachydl·rmique, 161. (Scc.Jllyxedema.} 
satumiuc, 1213 
s;yphilitic, aa~ 

CaissondiRcasc, 111'12 
Cakuli, biliary,831. (Seo C'lwlelithiasis.) 

pam·rctitic,910 
rcual,9GI. (8col\'ephrolitl1i11Siil.) 

Cam11·fc\•cr,(i7. (Sec '1)1p/111.1Feru.) 
Capillary brouehiLis, 51:!. (See Bro11cho-

p11c1uno11fo.) 
Careiuoma.ofcsophag-us,724 

or intel'!tines, 833 
ofliver,i-.!r2 
orlung-,;,536 
ofpancr{'as.907 
ofstomaC'h,769 

Cardiacancur)·sm, 658 
dilatation,613 
diseases, G~3 
hypcrtroph~·. 636 
murmurs,hrmic,iuacuteeborea,1142 

i11d11orosiS,·l23 
inpcmieiousancmia,4Z9 

in aortic rcv:urgitation, 597 
inaortfrst1•uo;,is,603 
inmitral n·gur1.-:itatiou,OO:. 
inmitrnlsteuosi!l,611 
inpul111011aryrcgurg-itation,Gl9 
in p11lnw11ary stcnosis, 620 
intricu'ipidrl',:t:Hrg-itation,61G 
i11tricuspidstcnosis,li18 

throtnhosis,634 
Ca.rdialj!ia., 7ti3 
Catarrhal bl'onehitis, •liA 

laryngitis, acute, -171 
chronic,473 

Ccliacdiscal'c,H0'2 
Cephalodynia,3<>5. (SccJfascularRheitmatism.} 
Cerebral hemorrhage, lll~i 

palsies of childhood, 1131 
Cercbro-s1iinal fever or mc11iup:itis, 123 

meuingitic;,aborti\'l'form,128 
complications.l:!!'i 
cutancoussymptom:;,127 
diffcrcntia.ldiagnosis,129 
dura.tion aucl pro~nosis, 130 
fulmi11autora110plccticform,l29 
history, 12:J 
imiunuity in, 130 
inrnbation, l:t~ 
iukrmiltcutforrn, 128 
lornlrl'lllNlicsin,131 
mkro-orgauismor, 12·1 
mile! or rudimcnttir~· form, 128 
moclcsorco11vcya.11cc, 125 
mortality. l :m 
ncrvoussymptoms,126 
pathology,123 

blood in,421 
complexionin,422 
b('art-murmursin,•123 
malaiscin,42'2 
picain,42'2 
rubra,42'2 

Choked disk, 1039 
Cholclithifl-Sis,851 

acuteobstructionin,852 
chronicobstructionin,!i5.t 
compositiou and appearance of biliary 

calculi,b51 
dl'fmition,b.)I 
ditforcntialdiaguosis,853 
etiolog).,S>I 
prognosis,b.l3 
ru11turcofthcductfrom,853 
symptom~, i'G2 

Cholera..\siatiea, 108 
algid staA"C, ua 
badllus of,110 
causcs,110 
clinicalt)·pc!'l,lM 
complicatious. 111 
co11tagio11sncs;.;;, 111 
clit•tiu,115 
diffcrentialcliag-nosis, 111 
enteroel)·sisintrcatme111,ll7 
e1>idcmir,lOt'l 
mortality of, IM 
history,108 
hypoclcrmoclysisintrcatment, IHi 
immunityin,112 
i11c11batio11period,tl2 
i11~~~vcnous injections in treatment, 

hn·agein treatment, 116 
ruodcsofiufcetiou,1 11 
prevcutiveinoculationsiu,115 
prop:no:,i<;,lll 
prophylaxisin,ll5 
serousdiarrheain,112 
sicca,112 
stageofn·aetiou,113 
symptoms,112 
tempcraturcin,113 
trcatrucutofattack,116 
urineiu,113 
visccrallesions,108 

infantum,79d,800 
morbu!t,"-01 
nostras,!--01 

Choluria,9·11 
Chorca,acute, 1112 

cbrouic. 1145 
clect rica,11•17 
fibrillary,1118 
major,JJJ)3 
rbythmie,1116 

Choreiform disorders, 1116 
Chl'Onicarscnical 1ioisoniug-, 1216 



Cbrouiccyi;titis, U OJ Diabe«:smellitus,infaulilc,381 
hydroc~plrnl u ::;, 11_2f:J medicinal trcatmcul, 3B4 
iuterslltial 11c11hnt1s,fl~l microbictheoryof,3i5 
laryngitis, li3 mo1·1alit:i·,~ 
lcad-poi!iOuing, 1213 ucr\'ouss~·mptoms, 3i9 
mercurial poiwniug,l21i pancreatic, :hl 
myclitis,1073 pathoi:;cuci;is, 37 1 
11arcuchynmtousucphritis,97i Jl•llholoJ!y,3i5 
pcricarditi'i, 5"'~ Pa \'y's view of, 375 
tubcrculosis,:.?oG 1iro1,::i1osis,302 

Chyluria. 91:~ i;pccial ctioloi:::i•, 3i7 
Cimex kct.ularius, o r bed-bug, 1258 sug:\r iu , 3ir! 
Cirrlrnsi!;,atrophic,bb7 sy1upto111:;, 3i8 

~;.~~~~~~~11~;;i~~~t>S ~~~~~~11~:~~~~~~es, 378 
of li vc r, K85 uricacid:md urcaio.378 
ofluui::,!;10 Ul'inciu. 378 

Colic, renal, 00 1 Diabcticcoma,379 
Coliti~. i!JI Diarrhea alba, h0'2 

si mpleulce ra.tivc,809 ncrvous,!:lrn 
Collapse of the hmgs, 519, (See Pulmonary of chi ld rc u, 798 

. lttlec:tmi11.J Dilatationofheart,6-i3 
C<ilou,d ilatatiou of,840 ofstomach,7·12 
Comma bacillus. IJO. (See Cholera.) Diphtheria. l iH 
Congestion of lun J,!:s,498 albuminuria i11, 186 
l\mstipation,b3V811 antiloxintrcatmcnt, 192 

h)·git•uictrcatmcnt.838 bacillus,lhl 
Convulsion;;, inf:rnti!c, 1158 blood in, 180 
Cow-pox, :!'29. ~cc 1'11c:c:iuia. ) causes of death in, 189 
Cranial ncn·es,dbcascsof, 1037 com plicat ions, 11:'.W 
Croup. d iphthe ri ti<'. li!J diaguosis, 187 

mcmbra.oous, U'i;:i. (See Lary11geal Diph- externa l :lpplications in, 19'2 
theri1i.) hygien ictrcatmeut1 190 

Croupousorfibrinous pneumonia, 13-2. (See immun ity in , 183 
Lob1irP11e1t11to11ia. ) incubation of, 183 

Cu licida~, l :?;J!J intu bation iu, 19'2 
Cystic kidne~', 997 lar)'Ugeal, Hl;, 
Cystitis, 1001 local trt'atment, 191 

cata.r rhal , 100-2 malignant, 18-1 
ch rouic, 1005 rnodcsof ill fcction, 182 
septic, 1002 mortali t)',l&J 
toxic, 100.! nasal, 18.5 
traunrntic,1002 paral,,·sisin,186 

DEGENt:R\'rlO:"SO f the heart, 654 
amyloid, G::i7 
brown atro1ihy,6.57 
calcarcou'i,657 
fatty, W I 
fat.tyovcrJrr()wth, 656 
hya lin e, 657 

Delirium, acute, 1133 
trcmcus,1207 

Dementia, alcoholic, 1207 
Demodcx folliculorum, 1257 

Dcn~~1~rl't~~~~~11~~~6S 
sym ptom:;. W7 

Deri~l~e.~l~,~~~~ 1:~\~i(:~n ct gallinre, 1259 
Diabetes insipidus,3rl.> 

1rcatme11t,Jl:i7 

p..'lthology,179 
ofpscuclo-membr:wc, li9 

phar)·ngcal,11'3 
predispo><iug factors, 1~3 
prognosis,!!:)$ 
prophylaxisagainst,Jr;9 
pscndo-diphtheria,baci llusof, 151 
sequehe,ll:!G 
serum-thcr:lpy in , 19'2 
skin-rashcsiu, 186 
to 11 ,:oillar, l t;3 
toxins, 1~2 
tracheotomyin, 1!)2 
treatment. 1~9 
US{'Of<'ulrurcsindiannosisof,187 

Diph thcritic<ly-;cu tcry, 10'2 
Disease, Addiso11's,450 

ca isson,1 182 
celiac,b0'2 
ofthecoronarsartcr ies,653 

1265 

mellitu-.,:n1 
acctonein,378 
acutc,377 
bloodin,37G 
causcs,:J77 
ehrouic,377 

Diseases.combinedformsofcardiac,620 
ofa1·terie!'l,Gi5 

~~ ·,~~~1 ~~;1:~~ptoms, 379 

~~Ji!1~~~:tment, ~l 
80 

of auditory ncr\'c, 1050 
of hladrler, 1001 
ofbrainandits meniugcs, 1101 
ofbrnnchialpl ex us, 1061 
ofcervicalplcxus,10()1 
of ci rcu lato ry s~·stcm , 573 
ofcranial11 c rves, JO:r7 
ofdummater, 1101 
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Diseascsofcsophagus,7:?-2 
oftirthuervc,lOltl 
ofglo;;so-pharrugcalm!n·c. 10.>3 
ofhypoi.:lo~alnctTe, I O:;v 
ofintc..<;tinc.c;, 7dG 

methods of diagnosis, 7b6 
of kidneys, !J'.?9 
ofliver,8--'J 
oflumbarandsacralplexuses,1063 
of m cd iaMi 1n11u ,5()!J 
ofmcuiuges, IOUI 
of mutor uerwsofcycball , 10-12 
ofmu,;clcs, JJ!);j 
of 11 1."rvousisystcm, 1012 
ofpaucrca!l,!)02 
ofpl· riplrnrn!uervcs,1026 
OfpNitOlll'!lllJ,910 
of1,h:iry11x,718 
ofpi:1mattir,IJOI 
ofpucumogastricncn·e,1053 
ofportalv('iu,86Z. 
Qf sa li\'a1·.r ~laud s, 707 
Of <;CVC llth UCf\"l', 1018 
ofspi11alaccc~uryucrve,l037 
ofhpinalucrvcs.1001 
ofsplct.•n,t-97 
of Slomac h,7J3 

mct hodsofdiagnosis, 733 
of the blood, •11 9 
oflhl'hronchi,178 
of tht.• durth·~-, g-lands, •150 
of the la·art,5!'-6 
ofthelar:•nx,471 
ofthc lun g;;,1!)9 
ofth c uos1..·.16:i 
ofthcpl<·ura.539 
of the respirator~· s~·<:tcm, 465 
ofth csu111·:nt.:" 11al capsu lt"s,450 
of th~ thyroid ,i;::laml, IZll 
of th o ton~:.:s, 70!1 
oflh('uri1iarys,n1tl• m,!J2!) 
of uukuown path ology, 1135 

Distomi:1sis, 123 1 
Dorsodynia, 3<if,, (Sec M11 se11lar Rheumatism.) 
Dracontiasis, J2 1!i 
D11ctlcssi:;: ln11cl s,discascsof, 418 
Duodenal ulccr,800 
Du odc nitis, 703 
Dumm:ltcr,discnsesof,1101 
Dyscntery,96 

nmcbacoliin,99 
amebicortropicalform,99 
catarrhalform,98 
causcs.97 
chro11iceatarrhal , IOO 

intcstinalirrigationin,107 
eomplit·atio11'!, IOI 
dietctictr('atment,107 
diphth~~:tic, prophylactic treatment of, 

S('(jild:t'. IQI 
hepatic ah~c-css in , 100 
lii storyof,97 
iutcstinalukcrntionin,100 

Dyspepsia,atonic,7d:J 
chroni c c:ital'rhal, 7~2 
nervous,777 

Dystrophiamu . .;c11\orumprogrcssiva, ll97 

EAn,carcof, in sca rlctfcvcr,244 
complica.t ionsof, in srarl ('t fcver,239 
conditi on of,i n snihili s,332 

Ebstciu'smcthod iu obesity, 12'2-1 

j ~~~:~·~i~Ji~~~.~:?t~ 
Echinorh)·ucus giga~. 1:?'6 

mo11ilifor111is,12-Hi 
Ed1oki11 e:.is, ll52 
Echolalia , 1152 
E<:larnpsiaiufoutilis,1158 
Ectopia cordis.Ui3 
Ed cma,aug-io-11curolic, 1183 

ofbraiu.1107 
of laryux,478 
oflungs,500 

Ehrlich's rcac li on in t~· phoicl fe\•er, 43 
ElastictiSSUl· i11 lllhe rcular sputum.292 
El cctrica l n•uet iou infacia lval s.r, 10-19 
El cetrolrsis iu aucurysw, 608 
Elephantiasis, l:?H 

antbum, 1211 
Eruaciation in acutctuhcrculosis,2i6 

inanorexia ncrvosa, JlfiH 
incarci nomaofesophag us,i2::> 

ofstomach,ii2 
inchronict nbcrcu losb,299 

Embolism in aucur:n;m, (bl 
in chort"a, 1112 
intnihoidft-vcr.39 
of ce rebral arteries, dia~nosis of, 1117 

Embroca rtlia ,rnio 
Emphysema.Zi:!-1 

com11e n,.;1ti 11 f?,523 
com11lications,52d 
coughiu.5:!i; 
diagnosis from pucmnothorax,527 
dyspneain,525 
hypcrlro11hic523 

c,rnnosisin.52.; 
ctiolo,l?y,52 1 
hcrcd ilary charactc r of,525 
patholo,i;::~', 521 
ph~·sical s i,i;::n s, 526 

intc rl obul:lr. 5:?'2 
llaltll'COf •. ):23 
scuilc .. 'l:?!I 
vc<:iculnr.52'.2 

Emprosthotoriosi u tctanus,:m1 
Emp~·cma, il!">G 

diagno~~~ from pleurisy with effusion , 

differcutialdiaµ:nosi<1.S:"" 
methodofJames intrea tment,S59 
micro-orgauisms iu ,5;)6 
neces.. ... itatis, 5.'Vl, 6,.,7 
ofpericard_i1;1m,51:)l. (Sec P11rult11 tPal-

c1ud1tu.) 
paracentcsisin,5:>9 
peptonurinin,557 
pul satiu i::;,;:-,;;.;; 
ruptun• of air·cellsin,5.')i 

Eocephaliti<;.1·hro11ic dilfose, lll3 
focal , 1112 
optic 1u.•uriti "l i11.lll3 

Enccphalopath)·, lead , l:!J :~ 
Endocarditis, 5R6 

ccrcbrnl varietyofulcerativc,59'2 
chronicinte1·stitial,59 1 
diagnosis of ulccrati ,·c from typhoid 

f('\'\!1', 1!13 
ctiolo:zyofsimpleacute,5'\7 

ofulcerativeormalig11ant,59l 
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Endoc:u~;zs, mnlif!uunt or inrcctious form, E'Y'!!.'::.'.~;.,r,~st;~l.osum, 
mi(•1·0-ori:r:111i'it11$ in e1iology of,~ 
recurrc11tmali1-:"11Rut,.:>9'.? 
simpleacutc.lt;U 
syphilitic. 33!J 
tubcrculou-., ;,?.,9 
ulcel'ntiw,.lflO 

mural,;,90 
\'al\'ular.J90 

varietil'S,G".lU 
Enterali:ria, !:'! II 

~~~~~:~i!~~~:·;11~;J,ai '. ~~hl Typfwict Fem. ) 
croupousordiphthcritic,803 
me111bnuio u ~. 1:>l0 
11h\C'J!r11ouous,803 
uk<·ratin-.tiOH 

Eutcrocl~ .. ,is, llli 

~::~~~~:;,\~~~"~s7~!~au5u of :e1>pcndicitis, 814 
E11terospa .. m, t-13 
Euur('_.,is, IOH) 
Enviromneut in phthi!'lis, 318 

intuhcrculo..;i-:.:.?6fi 

~::~~:{~:~ri~~:;;~r:ffJ~:~f~~;~;e(~~~1t,:)fje11za.) 
stomat:~:;:?n. (l)cc J.'oot-a11d-.Jfoutl1Dis-

Epiler~:--. 11:JH 
dia,guo,.i:.fromhystcria,1139 
etiolo~y. JJ:3l) 
i:rm11dorhautmal,li37 
in plumbbm, 121,j 
Jacksoni:rn,Jl:l-l 

in hrai11-u1111or, ll2t 
nocturnal, ll:h 
J>..'\rox:-·sm11lpl'riocl,1131l 
patho!Qg:-·.113{) 
pl•tit mal. 1137 
po'>t-cpilcp1icphc nQmcua, lJ 38 
1u·ng-no.,is, ll:,i9 
s.\'111 ptonJ<;, 11 :~7 
tn•alrn~ut, 11 3!) 

Epistaxis, 170 
iu hcmQphilia, llG 
in scorbutu.;;, 109 
in typhoid ft•vcr, 27 

Erysipelas, 170 
b:lctcriology, lil 
CllUSl'~. 171 
co111 1)li e:ition.'> an cl varictie~, Ii I 

diag~~~i~ ~~·~~111:i1~1~~~.~~~~~~~~~1!~5eczema, ~-·, -· ····- ··.--··.::: ······-"'" 

from eczema nodoium , 17.'.i 
frQmcrytlwma, Ii.; 
fromurticaria , 175 

dumtiou, 17.J 
facia 1, I 1:~ 
gang-ne11oium, 173 
incubatiou, 172 
local trcaiment, 1i7 
mcthodofconvc.vance,172 
mi,!!ra11~, 17:1 
mort[llil~'. 176 

:c~~~:·1i~~;· ;'}(,,~phoid fmr, 4 I 

!~J!f.l:If f ;:;~;\:',7' 

1267 



1268 INDEX. 



ISDEX. 1269 

Gaslriti-<. diphtht'riti<'. 7.11 Gout, urine in, 397 

Ga.-;t~:'.\~·;1~~'7.-.:1 g~~f.~~;~~~::ini!Jws 
Ga.:stro-o.•uLt:ritii'>, 7fh Grand ma!, lt:iG 

:::::::~~~~~~~:· (N•c Jin/position of Stom· g~:~~,~~r ~~;~; 9ti1~i. (.~ c Exoph/lmlmic 

g~:~:;~t·r~-m\~·~rl~.~~~'::',"·'·~tr[::> (See Pseudo- g~f1;1':e~\~~ 1~~~. l:!t. c:-:ee <Moro.•i~.) 

;::.;;:~;;'.~i:~rl~~;:,::;:~.~::,.,bml sypb;Jis, g~\i~~~J~t;t~~~f;~).f~;~:~oof, 
2

, 

1131 ofhraiuaudspinalcord,~3 
staµ:c or HJ:Ulhl in, ll30 or heart, aacl 

tiC',1152. (Sce7'i«.J oflivcr,33:> 
Genito-uriuar.vsyi;tem, tnhcrculosi-;of,:H:! of lun~.33i 
Gcrmnn mca.sles,21"'!. (Sec Rubtllci.) of pharynx, 33G 
Gi:u1t ('ell;; in tubcrculosi~. 261 of rectum, 337 
Gigantoblasts iu progressiYe pernicious of testicle!<>, alQ 

ancmin,·130 of tongue,:~M; 
Gin-tlrinkers' liver, l)tij, {See Cirrhosis.) structure of. :J27 

Glana~~1~:. :~~-; g~~~t:~;,1~ 1~i;~~~.ii:(:f;d·poisoni11g, 1213 
b:icillu,,mallei,3--18 
chronil·.31!1 
dia!::no,,i!:>, :u9 
imurnuit.'·in,31d 
lesioosof,:ll" 
modes of inkdiou, 3-b 
periodofincubatiou,:Ho 
prognosis and tre:ttment,350 

Gliomaof brain, 11:?3 
Globu.., hy,,terieu<i, 1166 
Glomcrulo-uephriti~. 970 
GJn,..,iti_,., 701 

<k,;iecan<:,700 
Glosso-labio-laryn~eal parnl.'·~i~. 1091 
GJo.'>iO-pharynj!l'ai 11er\'l', 10:>3 

di'>l'11sc,.of,10.1a 
Gloss.'·ski11 in:irlhriti;. deforman,,,39{) 
Glottis,1..•dt•m:to!'. in sniall-pox,:?21 

intyphoidft;ve1',3d 
Glycosuria.HI,) 

alimcntar.'',3,-.2 
saltsfor,!.llt. 

Gmelin'slt:stfor liile, 911 
Goiter, lj.) 

:~~-~~~~~a~~~i1iia~;~igns of cxophthalmic, 
1:;o 

j~z g~f~~' J~:\:;;.;;:.;.;~;::.,:~rur1,, •s1 
Gonorrheal arthrili<:, :?1:~ 

endocarditisin,211 
patholo~y of, 21a 

Gout, 39~ 

fli~:~:~:~~~::~:~:~~f!:~m~ 
~e~~J:::~;1l1~~1~~·~i1l~?~ns iu, 397 

~;~Ji~~:;1~{~i~,:!;~;tme11t. ans 

~~:~}~~~;,~.i~~~~~~· 39;) 

treatiucnt,39-i 

11.\BIT-CHOR}:\. ilG 
Habit·SJ)asm, 1119 
Hairin t.nihoid fl•,·er,33 
llallncinatiousinhy.stcria,IW7 
Handwriting in ~Cn('ral par~,,i-:, 1130 
llarrisou'sgroo,·einricket .. ,I0.3 

~~n:~~~~~Gi~9· <~~:~ 1:,',:~:::,·::t;((l~;~,~~r)h.) 
Headache in iutracrauial growths, 11:?3 

insyphilis,~I 
intyphoillfe\·er,11 
inurcmia,9,)9 
sick. 1140. (Sc(' Jfiyrt1i11e.) 

Jfoart,amyloiddegencrationof,G.)7 
:rncnrrsmof,G.>8 
arrhythrniaof,GG7 
brow11atro1ihrof,G.37 
calcar('Qt1Sd('_g-t•uNationof,6.3i 
cantcr-r11.'·thmindilatationor,G.t6 
congenital affections of, 67:! 
dcgeneratiousof,G;)I 
dilatationof.61:1 
displacemeutof,in pleurisy,5·16 
fatt,\·,6.3 1 
floating-,f,(ll 
hr:lli11cdegc1wrationof,W7 
hypertro11h.'·of,6:36 
inpneumothorax,,')Gj 
irrei:rnlar,667 
minoralfoctiom;of,GGO 
misplacenu•ntof,GGJ 
newgrflwth!>of.660 
orgauic murmurs of, 59i. ISoo Cardine 

,l/111·11111rt1.) 
palpitationof,6()1 
pa1·a:;itcsof,G60 
rapid.(iG3 
ruptureof.6.3!'1 
slmpcof,inhr1>C'rtroph,\',63G 
slow,GG.3 
thrombosisof,G3•1 
tuberculosisof,315 

Hea~t-failurein diphtheria, h7 
mt_yphoidfo,·er,trcat1m•nt,l[}.I 

IJeat-apoplex.'",12'28 
lleat-exhnustion,1226 
lleat-stroke,1226 
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llydrophobia,stai::-cof<'xcill'lllCnt,J:;7 
tcmpl·1-:1tnreiu,3.';i 

Uyd~~~,t~s:1~~,i~~rum intcrmittens, 118.l 
peritomei,fr.!'J 

Hydrothorax,5ti7 
in1wphriti-;,Ui3 

Hnl{'rore:da.i"'6 
Hypcrpyrexiain hcat-strokc,12-29 

in h,n,;tcria, lliO 
in rhcunuttic fcn•r,207 
inscarl..tf\.'ver,23B 
iutctauus,:Jfil 

Hypcrtrophy<•f thl'hcart,636 
llypuotisn1inh:1t'Sll'ri:1,lli:? 
llypochomlriainucurasthcuia,lli.) 
Hypoglo~alnl.'rYc,10.J!I 

pamlysisof,1060 
spasmof. lllOO 

IXDEX. 

Hypos1atic couJ,:c~tiou in t;yphoid fever, 38 
oflung,l!IU 

llyst('ria,llG3 
ane.stht:siain,1U.i9 
ataxia.iu, !Uh 
cat;tlc11ticfurm11f,ll67 
contnl(·tun·-~ iu, JIG:; 
convubion-;in,IWG 
1ly.,put'<tin.IHiO 
frn·riu,1170 
~ymna~tit• form of. 116i 
lakut or inll'r1·011\·ubaut 5tageof,1168 
llt'T\'Olli;sy-;h'Ul in, l!lh 
raralp•isin, Illh 
11rotlrournlsta_:!t'Of,llfi.) 
p~~utlo-aug"ina in, 1170 
J!~.H'hi(· SYUIJJlOIUS, 1 IH9 
sta~(· of dcliri11111, 1Hi7 
tachycardia.in,1170 
traum:tlic,1w:; 
urinary syrnpto1n~, 1170 

lly.stcro·cpilcp.sy,llfiU 

1271 
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LH'TIC' ,\CID, tcstfor,736 
L:i.gophthalmus, 10 13 
La~rip1>e, 1;,s. (ticeJ11jl1m1::11.) 
Landr:•'spnra.lysis,1()'26 
Lardatcousdcgcncration of kidney, 962 

i11flltrntion of liver, SG!J 
Larnt>offlies,1259 
Laryn geal crises, 1054, 1080 

ncrvcs,1051 
Lar:.·ugismus st ridulus, 475. (See Spasmodic 

Liirynyitis.) 
Laryngitis,acutecatarrhal,471 

chronic,ti3 
rncmbranous,473-476 
spai.;modic,475 

Larynx, ndductorparal:sisof, I().X) 
nne;,thei.;iauf.lOi>G 
disca-;(•sof,171.10.)1 
edema of, 17i?-17B 
hy1wre;.thcsiaof, IOJ6 
ncrvcsof,10.)3,10.:>I 
pa.ralssisof,!O:>I 

complcte.lOJ;J 
ofahllnctors,10:>5 

sp'.\..•m1of, 1o.:; 1 
lumorsof.<177 
unilatcralabductorparalysisof,1000 

Latah, 11;>-1 
La.teralsclC'rosis,am:rntrophic,109'2 

primary,1084,l(h'.) 
Ln tcritioussedimcnt, 950 
Lathyrismus,12'21 
Lathyrusciccra, 12-21 

clymcnum, 1221 
sativus, 1221 

Lavagoinchroniu,:.::astriccatarrh,760 
in dilatationorstomach,716 
iugastriculcer,7&:) 

L<ad octh'"t,;a, 1214 
col ic, 121 1 
cucc111rnlopathy, 1211 
inurint·,teslfor,l21t 
palsyo.ryaral-'•sis,1:HI 

Lead-poisoumit, 1:! 12 
bluelrnC'ong-ums,1213 
cercbrals-'·rnptoms,l:Hl 
crampsof.1:.2 11 

Lcad-workt•1°!', gou t in, 394 
Lepr:lalba,:Hti 

ccll:.,3 15 
Leprosy,31!"1 

anesthcticform,3l6 
bacillusof,3W 
diag-uo~is, 3 17 etiolog:Y.:l l(i 
hbtor}.:11.-, 
modesofiuft•etion,346 
patholog-~;, :u.i 
prog11osi ... a 17 
trcatment,:H7 
trophicnltl'ratiousiu,347 
tubl'rl'ular form, :~.Ui 

Lcptomruingitis, IOG.1, 1104 
acutc,10(;;) 
asa,.ccp1cl toacutefebrilcdiscases, 110 1 
chron ie, I06H 
no11-tnhercularform,l!O·I 
tflcheefrebralci 11 , llO.i 
tubcrcularform,IOG6,1JOI 

Leptusautu urnali s, 12:)7 
Lesious o r eaucla cquiua aud conus termi

ualis,JJOI 
Leucin, 9.l2 

iu leukcmia, 1 ~7 
in urine, h'"t for, 11~2 

Leucinuria, !l.i2 
l~eukcmia, l:37. {!-ice J.eukocythemia.) 

bloodiu.111 
hone-marrow iu,438 
complkalionsor,4'13 
ct ioiog";o.-,•1:19 
lin•ri11,I~ 
lymphatic, 137- 112 

g land ~ in, 411 
microhicorigiuof,·139 
pathology or, 137 
splecniu,1 11 
s1ilcnic-m:'>'Clogcoous, 437 
synq1tom,., 110 

Leukemic blooc:l, almormal substances io, 437 
pcritonitis,110 

Lcukoplaki:ioris, 706 
Leuk ocytbc111ia, 437 

pscudo-, 411 
pscudo-antemiainfantum,,118 
spleuo-mctlull ar:o.·, 1000 

Leukoc:-.·tosis, 436 
1mthological,l36 
ph-'·"ioloi:::ical,436 

Leyden'sn:'>'"'tal,;,4!l3. (SeeAsthma.) 
Lichen inj:mndicc,RIB 
Lientcricfliarrhea, i95 
Lingual psoriasis.700 
Lipo;,tubc rculosisof,30:1. 
Lipuria , 9;-,.i 
Lithcmia, •100 
Lithic-acid diath csis,949 
Lithnria , !ll!} 

l LiYC:~~:~~£~1:,;~~~o:~I~~/:;, ~l 
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Liver,aHi!ctions1Jfblood-vc~lsof,868 Lungs,congec;tionof, I!)-! 
allcrcdshapeof.8-1.) cdemaor,:;oo 
amyloid iulillratiou of, &6!) cwbolbm or, ;)(h 
anemia of,~hl emph;\·semaof,3:?-2 
anomalies inshapcaudpositionof,845 fibroid indnrationof,ri lO 
atrophy of, !9i!J • gaugrcnt'of, :12!.I 
carcinoma of. "'9'2 ctiolo~;\". ,)30 
cireulatorrallt.>ctionsor,SG3 patholo~y,,;29 
cirrhosisof,8"'5 srmptoms,:M I 

atro1ihic, 1:161 hemorrhage of,f,()'2 
hypcrtrophie, r-61 bcmorrba~dc infarct of, 508 

dia~r:un of, in cirrhosis, t!OO new growths of, 536 
diseases of,!HJ passivchyJl<'rcmiaof, I!)!) 
dulncssof,inacutc1>crito11itis,9U syphilisof,3:n 
fatty<lciwncmtionof,t!i:? tuberculosisof,277 

infiltration of, t!71 Lymph;1<lc11itis,f"16U 
.e;ummata of~ 33::; tuberculous, GG!) 
h:,·datidsof, I:!-11:1 Ly111phadcnoma, ~cucral, •111 
hypcrcmia.of,bG3 L:,·rnphatics,clistendcd, J:! l.l 
hypertroph:.·of,8G!J Lymph-glancls,suppuraliou or, 569 
in phosphorus-poisoning.~ tubcrculosisof,:!71 
new growths or, 1:196 Lymphoma, multiple maliguaut, 111 
perihcpati1is, h73 L,nnpho-sarcoma, maligmmt, Il l 
psorospcrmiasis iu, 123'2 (,~;mph·scrotutn, 121;) 
syp!iilisof,331 Lymph-rneciuc,2:30 

::::c~~:!~~:,;~3:1: acute yellow atrophy I t~~~~ii~b\~~~45 
waxy, ~6!1 .\l\cuoc\'TJ,;:S, l:!.I 

Lob:i.r pneutnonia, 13~. fSec P11eumo11ia.) ..\[acrocytosis, 4J!J 
Localizatiou, cerebral, 10'21 lla'idi!imus, 12"20 

spiual. IOl!:i "lfaincn~riffo" in disca.sc;;ofmusclcs,ll!J I 
Lockjaw, 3:;9. !Sec Ttt11111u. :'ilalacia, 7titi 
Locomotor ataxia, 1078 i\lalarialcachcxia, 00 

Argyll-Robertsou pupil in, 1080 fever, id 
coursc,I0-17 amcba causing cstivo-autumual 
diagnosis from ataxk paraplegia, fcvcr.82 

101'!1 cau;;ingquarlanfcvcr,82 
fromcerebl'llardiS('aS{', 10"2 l'ausing tertian intermittent 
frompcri1>hcralncuritis,l08l fovcr,81 
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:\foistr:.ilc!!,297 
:\lonoplei;:-infacialis,JO.i!J 

hysteric,ll(k) 
Morbus .\.ddi -;ouii, J;);j 

IX DEX. 

co:tre scuil is, ~00. (81.'e Arthi·itis De.-

macu1t.~:;;''!:~~!1atorum, 11~ 
:\forphea. 111'9 
:.U orphi nism. 1211 
:Mort:llity in ccrcbro·"Pit1al meni ng iti s, 130 

in1meumouia,J,)2 
in !;ma ll -pox,:?"2:1 
intyphus fl•ver,i2 
in whooping--cou~h.2;;5 
iu Yellow ll•ver, !:! I 

Mornlli 'sd i.;;ea-;e, 10!);), IOIJG 
:\l osq uitoe,., 12:m 

re lution of, to lilu ri :~ cl iSl'llSC, 12 13 
:\fotor('cll:-;,dcg-l'ncra.tiouof,IO!J"2 

cent('rS, Hl'21, 10:!".! 
impulses.cou1-sl'Of, l !l'l l 
nenes of ere- hall, di scu-;cs of, 10~2 
ocul i, ksion;;of. rn1:1 

para\y.;bof, 10 1;1 
spaslll of, IOI'.~ 

phenonH•na i11 neura~theuia, 1171 
s~·;:;tem, ksiou-; of. W:1.') 
traets.dt'<!ll"'":uiuuarcaiof,101:3 

)fountainanemia,I~ 
frn~r. Hfi 

)[outh, di~t-rl1't•s of, 6~2 
'.\louth-bn~athing-, 715 
'.\lovable kidne.r, 9'.?9 

dia.irno"is,93t 
clilatationof!>lomachin,930 
s,ymptoms,!130 
trcatnu·ut, n:r2 

'.\lov1tmcnt,limitatiouof,inC';n·mui;clC'c:,1045 
.'llueo- Jm", O<'du.;;iou of broudiioh.>s, 181 
,\lucow; uwmhrancs, ksiou<; of, iu s.n1hilis, 

3:~7 
.\lulbt•rrycalculi,9{J:) 
i\lnl tiplc rualig-uantly mph om:L,4 11. (Sec 

P11e1ulo·leukr,,1i11.) 
nenrifoi.l()',lf) 
,(.']crn-.ii, 10"~ 

'lump·>, :2.>~. (Sec Ptll'olitia.) 
.\lnrmur, Flint's, nm 

in :mcnr~·--m. u .... 'j 
inconi.:t•nitnlh1·artdisca.,.e,Gii 
incndocarrliti",J"'"' 

1:: ~~:)~!1::r~~;11:~~:::~~1. ~~.'~~~:·G~: 617, ,1~.::·~:·ro·:;::::::~r,,;;,.',;,,;:, 
6W.H:..>o 

.llurmur-;, hemk, 123-129 
myocarclia\,t.il!I 

.llu<;cadome"tica, 1259 
:'.'ilu-;earia.amanita, 12:!1 
:'!Tu~cida.>, 12:;!1 
:Uusclc, dbcasesof, 1193 

~}~:~l~;~~f~~it1~~· 1~c~~1tion of, Erb's sign, 1156 
of eyC', parnl~·sis of, 101.) 

,\l uscula r atrophy, 1:!110 

;;~~;~i~{i~J.f,~f;:.;.;~"' '""' ll98 

cont ~~;.~11~:~:1~::£i~i1~'. 1 ~ci'u~' \I,) 
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Neurntoclcs,1:!35 Neuralgia,ccn·ico·bmchial, 103:> 
uncommon, 1216 cervico-occi 11ital,J03-I 

Neoplasms of bladder, 1006 femoralornural, HXt> 
Nephrectomy.93~ iufra-nrn.xillri.r;.·, 1031 
Ncphritidc!<>,thc,fl:l.5 intercostal,100.J 
Nephrili'l1 acutcparenchymato11s,970 lumbo-abdominal, 103;; 

cardiac hyrK·rtrophy in chronic inter- mastodyuia.10:~ 
stitial,91i.) obturator,1()3:) 

chronicinteri;liLial,9'11 of genitalia and rectum, 1036 
parcnchymatous,977 ofthchcad,lO:H 

complicatin:.;thcinfodiousfo,·crs,973 ophthalmic, !03-1 
com1)lication!'i,98li phreuic,JOOI 
definilion,HiO supra-maxi llary,1034 
dia.c;nosis,971 viscC'ral,10a6 
diet in treatment, S75 Neurasthenia, 117:~ 
dropsy in, 9;;7 diagnosis from h;.·stcl'ia, 1176 
edcm:iin ,972 etiology,l l i:l 
ctiolo~:--. 971 lithcmic. I 175 
izl1>mcrnlii11,!)7J moto1'phe11oml·na,1171 
bemorrhagit•, 9i0 psychics:ymptomsi11, 1175 
hn;:·icnennddict.inlrentmentof acute, rest.cu rci11, 1177 

tr73 sensoryrlisturlmnccsiu, lli4 
interstitial changes in acute, 9il symptomatic, llil 
large white kidney in chl'onic,9i7 Neuritis, Jl)'28 
lymphomatous,or \\'agucr,·13 alcoholic, J0-29 
ofpre1'(uancy,!)7 1 arscnical,10-29 
pah', ~rauular kidney of chronic, 978 diffuse. lfl'2.~ 
patholoJ?y,970 endcmic.1030 
progne»;is,9il focal.10-28 
su1ipurativc,!)i49 indiphthcria,18G 
syw ptoms,H7~ interstitial. Ht2.'3 
treatmcut,!li:J lipomatous, 10-28 
tubc-castsiu,9.35,973 malal'ial.lO:ID 
tubularchauj:!'esinacutc.970 multiple, IO'.?!') 

inehronicintcl'Stitial,982 reflcxf'sin,1()'29 
uremia iu,H;:-,8,!);:J recurring:rnulliplc,J030 
urine in.!Ji:1,!J7U,9t>-I rheumatic,10'2d 

Ncphrolithiasis.!161 spontaneousori lliopathic,1030 
Ncphroptosis.!J:..>9 Ncnrogliar ti.s:;uc, 1123 
Nephrorrh:qih~-. !)32 Kcul'omata, 1032 
Nl'.lphro-t~1 phoid, 112 Neuron!>, 1013 
Nerve!>,nuditol'y, 1050 Ncuroses,oecupatio11-, llGt 

hrachialplcxus,IOGI ofblacldl'r,1007 
cen·icalplexus,IOGI ofintcstiuc,SIO 
fifth, IOHi disturba11C{'S of motili~y, Ol3 
fomth, 1011 secrctorydisturbauces,IHO 
glosso·pharynµ:Ml,1053 scusorsdisturbances,8-11 
hypogloss:1l, 103!) of midurilion.1010 
lumharand sacrnl plexuses, 1063 ofstoruach, iii. (SccSlouwch.) 
of eyeball (motor), dis.::asesof, 1042 of the heart, BGL 
periphcral.diSt.':iscs of,10'26 Neurosis, spast ic vaso·motor,or thccxtrem-
pncmnogastric, l~ itics,1191 
sevcuth, JOIH Neutrophilcs, 111, 112 
sixth. l()l!'t Xight-blindness. 1039 
spinal accc;i.sory, JQ;,7 iuscun·y, IOH 

disca'iCSOf.1061 Nig:ht-swcatsin phthisis, 299 
third. IOI:~ :\'ipplc, Paget'!> disease of, 123'2 

Kcnousll:-·s1wpsia,7i7 Xits.1:.!J7 
systcm,clisl'asesof, 1012 Xodositics, llcbcrde n's,300 

function of l'crcbellum, 10-23 Xoma, iOI. (Sec Gn119renoua Sto11111tilia.) 
ofccrehrnm. Hl'.!O puclend:c, i02 
of spinal col'd , 1012 ~onnoblasts, •130 

general and topical, diagnosis of, Xose, diseascsof,,165 
10-21 Nosc·blccd.470. (SceEpfalllzis.) 

hislolos.::~· of. 1012 in typhoid fc\·e r, 27 

l~~:~1i1!t~f~1~~~1rmwtions of segments ~;!~~1~~~111i~:70Jt"'5· (
8

ec Cirrhosia of 1..iter.) 

ofspinaleord, 101 1:1 \Nystagmus,.bilatcml, 108-1 
t11morsof,103'2 ininsularsclcrosis,lOti!l 

Ncttlcrash. (Sec Urtfrarit1.) paralytic, 10-J,J 
Neural prog"ressivc muscular atrophy,1193, 

11 91 OBESITY, 1222 
Neuralgia, 103'.t trcatweut, 12'25 
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Obesity, trcatmcul. Ot.>rtcl's 12'25 Paraly_sis after diphtheria, IEG 
Obstructiou, intestiual.-=-:!ti ag1t:uh, 11 :-)-1 

acute, and varieties, ~26 alcoholic, l(f.!'J 
chrouic, and v:u ietic~, IS:?7 Bell's, 1049 

Occupation-m•uroscs, 1161 bulbar, acute, 1001 
Oculo-motorpal,.;y, !013 chronic, 1001 
Oligemia, 11!1. (.'•c . l 11tmia.) <'rossed, Ill() 
Oligochrom .. •mia. 119. (Sec A11t1.11ia.) crut<:h-, lOti:? 

g~~~t:\~~·1~!:~;. ~1r~·wu~·~·n~1 9~';,';Js ~~~:~~·~_i, ~'r"~w;auc, 1129 
tul>Crculo~b of, 309 h:.·stcric, 116"1 

g~0~~~~:~a~·:i·, 1 ~t>e Jfoscular Rheumafom.) :::r~~1\~~ .. ~.oi~'~\1rnl meningitis, 127 

Onychiaiuarthritis defonn:ms,390 !n latcralsc lcrosis, 10~ 
syphilitic, 331 m locomotor :ttaxi1~, IOtiO 

s:;~:~::~l:~:~~ii1~~f.~,a~~~t Charcot, 1013 ~1; b~~f:;~:~i;;fc~~~~~c~~:· :itrophy, 1191 
011~um-i 11eb ric1~., 1210. (Seo .Jlorphi11i11m.) of circurnflcx ucrvc, 1062 
Op1ulllisui, 1210 of diaphragm, 106 1 
Opium-poi-;ouin).!, dirfcrcntialdiagnosis from of facial 11cr\'l', 1019 

ure1uia,!m2 of fifth nerve, 1017 
Oppolzer'-. ... ign,5iG of fourth ncr\·c, 101 1 
Opticatrophr, lOIO or hypoglossal nerve, 1059 

:~~~:·,~1~c:~~cl, diseases of, 1038 ~~ ::~;~:~~: :i~·c, i ()(;;2 

inabsce,;;;ofbr:lin,1113 of mu:;culo--;pi ra lnerve, 106'2 
in Bright'.idisease,979 ofocu lo-motor ncn·t'. 10 13 
intubcrculousmcningitis,:.?81 ofolfactoryncrvc, 1037 
in tumor. 11 2 1 of recurrent lar~·ngcal nenc, 105.J 

Op1ic-nerv~0_:itophy in locomotor atax ia, ~~ ~:;~~!~ :~ ~~~:~: rn:~ 
Orchitis in parotiti..,,2;;9 ofulnar 1u:rve, J()(i3 

interslilial,i n ... yph ilis,3·10 ofvocalt'ords,IO:i l 
intuberculosi-..313 perioclic, 11f;2 
in t~·phoid fever, 13 pseudo-h~·1>ertrnpbic muscular, 1125 

Oricutal 11la2ue, Hill radial, 1003 
O~te i t i s cl\'fonnau.;. 11-.0 sleep-, 1002 
Osteo-arthropathy,h~·1wrtrophicpulmonary. Paralytic thorax, 293 

uf \[arie. 11.-iO Paramyoclouns multiplex, 11-lG 
Osteo·m~·c lili,.; . acutt•, diagnosis from rheu- Parapha-;ia, 1222 

g~~r~.~;~'.'~~~~~~:~£~:'~i ~39 I Pa'":_'_!f i~~f ~~~l0~~~; CO<d, 1098 
Oxyuris vcrmkularis. 1 2:~7 hysterit', 1168 
Oy:;ters. poi;oniu~hy, 1219 rn tabc!<.10-.0 

typhoid hacillic•mv(·~·ed by, 2G m tcrmittent, 1 0~ 
Ozeoa, badllu;muco-;isas:Lcau:>cof, 167 pellaizra, 12-21 

reflex,JO-."i 
PACH\'ltt;.s1waTI!<, l ()(il spa.~tie. 10 .... r, 

externaandiuwrua, !IOI syphililit',33 1 
hemorrhagica, cxtm-clu ral, 111)'2 Parasite'-. animal, diseases due to, 1232 

Palate, paral~·-.is of, in diphtheria, 186 of heart. GGO 
tubl·n:uJo-;i,. of, ;m,; Parasitic arachnicla, 12.:.G 

~::~ii::.t~~1;c~~~;~~~\~{11dhood, 1131 Parfi::::;,il~~s;l~~~se, 1153 

~::~~·i!~~l.cl, 1~~~ Mt1lari"l Few.) ~:~~~:~ii:., i~~7 
Pancreas, calculi of. 910 eomJJlicationsand se<iuelre,259 

carcinoma. of, 907 eouta~ ion-;ness of, 258 
cyi;;to f,f.KID duration.2.i!J 
diseases of, 002 cpi clcmie, :!.l~ 

;,~::i~1~11w;; .. ~: .. ·· 370 
j r~rmgf ~'.~~~: .. :~~7 

t•h ronic, 90,~, Ill typhoid feve r, 37 
fat-necrosis iu, !)(!.! patholo~o" 2.>S 

pj~~f:·:::Bt 1~~1~,ding ( ~ntl<y's palsy ], ;,~;~~!~~~~]Jt:.~;i:>i nn<ia , 936 
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Pharynx, tubcrculosisof,3{).j 
Phospl1aturia.H.;1 
J)ho:i)hOrll:>·pois011i11g,liveri11,8tl3 
Phrcnic ncrn., dise:L'l~S of, 1061 

~~:::;~;';:'~~;;:,::,~~~~;'.'.\'~;'." (~'.l:;~' ~','1~~);,t;' p,". ~~~l~l~J~~~~u\~?ibroncho-pneumouic, in chil· 
~ln"'• :.?s.3 

acutc1mcumouic,2'-'2 
clul'luic ulcerative, :?.:35 
com-i;c of acute pncmuonic, 2SI 
diagu ·sis of acute pncumouie.2~1 
fibroi 1.30"2 
patlioloµ-yofacutepneumonil',:.?8'2 
stonc-cultcr's,531 
suhacutccnS('s,2d4 
symptom.-sofacutcpneumonic,2~3 

Pia mate dii.eascsof, llOl 
Pie: .• 12"2 
Pigeo11-hrcastin rickets, IO::i 
Pigmc::ntatiou of skiu, 433. (fice AdtliBQu's 

J)istuse.) 
Pin-worms, 1236 
Pituitar~· body in acromegalia, 117.:S 
Pityriasisvl·ri;icolor, 301 
Plague, bacillus of, l6!J 

lmboui·,lG 
duratiunandprognosis,170 
trt'atmcnt, l iO 

Plasmodiummalarire. (SceMalaria.) 

r::::;:~;:~;.;,n~,;~~~'· !JOO ............. I =~~;,t, 
: dia~nosis fro111 lobarpneumonia, S:H 

diaphrag-rnatic,5-19 
clict.iu,.J.-1 1 
egophouyin,J-li 
eucy::;tcd,i'iltl 
hcmonhaµ:ic,5:-:iO 
iuscadctrcw'r,'239 
iuterlobar,;J.HJ 
pulsatiug,HiXI 

<li11µ:11osisfrom aneurysm,687 
puruk-ut,5.'">fi. 1Sce£mpye111a. ) 
scro-fibri1111u,.;,.J.4:! 
Skod11'sn·so11ancein,5.t7 
tubcrculous,518 
\'llrictics of acute !!ero-fibrinous, ;) I ~ 
with cffusiou, 5.12. (See ,<;;:,.1·0-jibl'i1w111 

Pleurisy. ) 
PIC'urodynia,3lil. (See.MuscularRheunwlism.) 
Plicapolonica, 12.Ji 
P lumbism, 1:21:1 

prevcutionof.121J 
Pneumatiuuria,9.-11 
Pueumojtastric 11cn·C', branches of, 1054-1056 

diSl':iSC'S of,10.j:J 
Pncumonia,aborti\·etreatmentof, 155 

abscC',..SOf tbe Jun~ in, 133 
bact1;rioloi:i;yi11,131 
bloodin,142 
catarrhal.:112 
caust's, l :J.l 
cerebra l symptoms, l l2 
chrnuicintcrstitial, 149,.JIO 
circulator,\· symptoms, ],I Q 
complicalionsof, lli) 
crisis111,IIO 
cutaneous symptoms of, H3 
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llueumonia,dela:redresolutionin,l-19 
diaguo,,;is, Jl!l 

from acu tt_·pneu 1uouicphtliisis, l,j() 
frommeuiugiti.s,J.;::? 
from typhoid fovcr, 1.)2 

did in, J.l l 
dilforcntial diag nosis, l ,j() 
duratiuu, IW 
c.'llclot·arditi s in , llG 
cpi1lcmic. Jl l'i 
t"pidc m ics,iufl ucurein, 13G 
~:lllgTl'lle of tl: u luu~ iu , 131 
~ ra~· hl'pati1.;ltio11 iu, 133 
hcart-clotsin. lW 
h:nlrothcrapy in, 1.M 
h,\·po,,; lati c,.JOO 
iuuuuuityfrom, 137 
iuchildrcn, 118 
indiabt•tcs.,aii t 
iuhal:i.tion-,Gll 
i11inllu1:11za.W3 
in thcag{'cl, ll'i 
j:rnudiccin,117 
latent, lb 
lohar,13'".? 
localml':c;urcsin,l.l7 
meniugitisin,117 
micro-orimnisruor,134 
miimi.tory, 11~ 
uiodeoriufrctiou,13.l 
1n0<ksof<kath, J:hl 
ruortalityof,1:-d 
ucuritisin, lli 
patholojty, 132 
1~rie:irditisi11, !Hi 
php;i<:al,,;ig:us,113 
plcuris~· 111, 11 .l 
pren;utivl• i11ot11lationsin,l37 
JJJ'odromal -;~'mJll0111s, 13d 
prognosis, J.";::? 
purulent ~nfil.trat_iou o r the lung in, 133 
1'eclhcpat1zat1on111,l32 
relap,,;c~ iu, l IU 
rcsol u tiou in, l ~.I 
setond:tr_\', l:i7 
spccialsym]Jloms, 1:m 
s pu tum in. 1 ;~!1 
St3S?C or Cll1-:0r~ctlll'Ut iu, 13:2 
symptom'!, 13..":I 
syphilitic·. 3:~7 
tcmp('ratu rt'·C'hartorlobar,lll 
termiuatious,IIO 
tr('at111c•11t,l:JI 
t_\·phoid,117 
urin(•i11,Jl3 
vc:uc·~t·<·tion in , 1G.-1 

Pncumonokonio.-;i~. 5:L1 
Pncumoperit'ardium,50.l 
Pneumorrhagia,50d 
J'ncmnothorax,562 

~·:~~~::1~1f!.~~~'.111~x:~:J~~r~'.l~~~t:.\~:~7 
dyspnca in ,:-,fi3 

!~l~~::fi~~;l~i:~2k-;11:~~uf;~'.o~~~n , G65 
P11 cu1110toxi11, 1 :~..; 

~fl~if,~~~:~t~.;)1~:.J~ti~s;p:,~,~'" 

12i9 
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Purpura,llenod1'._, Ill 
idiopathie.1 12 
pemphij.:oid,113 
11rog11o:;is,ll:-1 

~f~o;~~~:·yl1~l:! 
trt:'atmeut, 11:-.i 

}->11:;111\e, 11mligna11t,3.'i2. (SeeA11lhrax,) 
Pyelitis, 91i\) 

('atarrhal, !190 
bcmorrhag:ie,!)9'2: 
obstructi\'e,flOO 
patholog:y,9r-!J 
p;yurin.in,!J!)I 

Pyelom'11hritis, 9~9. (See Pyelitis.) 
Pyemia, 1!19 

absccsscflin,199 
baetel'iolog:~·, \!}!) 
diaµ:uo-;i.;fromsc1Hiccmia,202 
patholoµ:y,199 
pathsorinfcctionorthebodyin,200 
spon laUl'Oll'>, :200 
tcmpcm1urcin,:..)()l 
lrt•atmenl,20·2 
ulcemtivecndocarclitisin.201 

P,ylephlebitis in ap1K:11dicitis,i:ll3 
indyseutcry,10"2: 

Jl;\·011c11hr01Si~, 9.;19 
P;vo-1mcumothornx, 562. (See P11e11mothorax.) 

subph~~::!~1u<;;, b73. (See Acute Perihepn-

Pvuria. 91:!, H!H 
· iu cystiti~, 1003 

I ::~~::J~1lt~F§~::I vudch~. 76 

Ren mobilis, 9'.?<J ~ 
Renal colic, 001 

tuberculo:;is,312 
Respiratory systt•m , discfUics of, 465 
Hcst-curc iu h:1i;H·ria, 117i 
Rctiua,dise:u;csor. JO:kl 
Retinitis, albuuii11uric, 1038 

lcukcmic,·HO 
pigmcnta1·;,·,1038 
sy11hili1ic, JQ:j8 

Ret.roperitoncal sarcoumta, 928 
Retro1)hrt1)·11gca\ ahscc~s. 722 
Hlrn.bdom:rnmaof kid111.::i•,il!J!J 
Hhagaclcs. 331 
Rheumatic frvcr,202 

gout. 3b7. (St'C Arflirilis Deforma118,) 
lll)'OSitb,:;,;J6.5 
nodule:;., subcuta11<·011s, 207 
pcliosi~. •I I I 

Rbeumafo:m, acntcarticular,202 
bactcriolog:::, ~03 
bloodin,203 
chronicarticular,366 
complicatious,:!06 
diagno:;is,209 

dilf('rt'nlial,20!) 
duration,20.5 
cndoearditisancl1>ericarditisi11,206 
gonorrht•al,:.?()(J 
irnmuiiit,yiu,20·1 
inchildn'u,:!{19 
jointsin,;.)()3 
local mC'a<;;11rcsin, :HJ 

:~~~t~~:~~'.1~~~1203 
trc:tt111 e11t,3G3 

RAB!t:S, 3;}6. (Hee ll!1drop/1f}bfrt.) palholoi.ry,20J 
prcvcutivcino1.:nlationin,358 suhacute,213 

Rad1iticrosary
1 

I().') symptom<;;,2Q.I 
Rachitis, ,I02 tem1ieraturciu,207 
Hadial paral~·<;;i<;;, 1002. (See Musculo-spiral treatment,211 

Pn.ralysis. ) Rheumatoid arthritis, 387. (See Artl1ritil 
Rag-pickers' di;,t·ase, 3.'i5 Defonn<rns.) 
lfa ilroads11i1w, 11 6.) I Rhinitis acute 46 1 
Raiuey's tube, 12:12 atroj,hica, 

1

166 
Hay-fun_gu<;;. :1.lO. (See Actiuomyces.) c hronic, 46G 
l?aynaud'sdi,,ease, JJ '{.I hypertrophica,46G 

<'lini(·alj.:rade<;;,llS.) simplex. I();) 

~~:~~~~~:;; ioi'~tom diabetes, 1186 Ribs~)~~~~~~e1~'0~3\11 empycma. 559 
Jmrox~·smal hemoglobinuria. in, 1185 Rice-water stool,.;, 11 2 

Reaction or dP_gt•uemtion in anterior polio- Rickets. 40-2. ($t:'eR<1cltitis,) 
myt'iitis, toi.i etioloµ:y.·103 

iu chronic m~·t• litis, lOil "fat-ricke1"','' ·IOG 
in nenriti<>. 1()"29 Harrison'sgrOOvC' i11, IO~ 
in progressive muscul:ir atrophy, proph)·laxis, .JOG 

1091. (~e Myelopt1ll11c.) Rock-fover, 36!1. (8t:e J1folt11 Fet·er.) 
RecruclcS<'euceor fowr in typhoid fever, 3'2 Roruberg:'ssig:n, IOt-0 
Hcct11m,s~·1)hilisor,337 Hoot-nerve sym 1>toms in compressiou-para-

tuben:ulosis or, 300 plcgia,1096 
R<'<!urrcntl:1r.v11j.:cal ncn·e. paralysis or, 1055 "Rose-cold." 469 
Rccurri11gmultiple neuri ti s, 1030 Rosc-spots,32 
Red sorte1ii ngor brain, JI08 R-Otheln,248. (ReeR11belln.) 
lk1l uplimti ou or h eart-souml s, GGB Round worms, I:!:ll 
Reicluua.un'sclist':t.~. i!:ll Hubella,2-IB 
Hclapsc1n typhoid fovc r,W Rubeolanotha.21H. (Seo Rubella.) 
Relapsing ft;\'Cr, i2 Ru111i11atiou. il:i'! 

causes, 73 Hupturc or heart. Ci:>9 
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S.-\CCHAROMYCES Al.AIC.\NS, 699 
Sacral plexus, disewse,;of, 1063 
Salaamconvulsiousinhystt•ria,lli9 
Sal~d, C'hicke~, poi~oning hy, J2l~ 
Salme iujec11011,;, inlf".i\·cnous, m diabetic 

(;OULll,j.,,,; 

i;ubcut:uwou;;,incholcra,ll7 
Salivaryglnuds,discascsof,;07 
Sali,·atio11, 703 

in bulbar paral~·:;is, 1091 
Sallatorics1,.'lsm,ll.i3. (SceSpasm.) 
Sand.flea, 1 2~ 
8auitaria,homc,3'.?-2 
Hapremia.195. (SceRe11tic.<tmia.) 
8aranacsanitari um,3:H 
Sarciuavcntriculi,713 
Sarcoma,mcdiastinal,;J70 

melanotic,897 
ofbladdcr, l OOG 
ofbrain, 1123 
of kitlncy. 999 
of\i,·er."117 
ofluug.537 
ofplcura,.36-3 

Sarcoptesscabieihomiuis, 12.'57 
Sardonicj'.!rin,:161 
Saturnine enct:phalopathy, 121;:; 

neuritis,lO:lO 
Saturnism, 1212 
Sausage-poisouing, 1:?19 

arlatina,:?3-1. \8ccScarletPertr.) 
Scarletft!ver,231 

ansdnosuforrn, 238 
arthritis synovitis, rheumatism in, 

239 
atacticform,23d 
causec:,23;:; 
complicatiouc:,239 
dcS<1uamationi11,239 
diaguosis,2 11 
eruptionin,:?:m 
"goose·skin" i n, 236 
~1emorrhag!c, 238 
~mmunity m, ~:m 
mcubationpcriod,2:S6 
iufrctionin,:?3.3 
im·asiouof,2:Jri 
lesionsin.211 
mali1rna11t,23'i 
mi1·r1Wr,1!ani..,ms in,231 

~~1~!<~·;n~o~~,~~·ance in, 235 
ncphriti..,in,:?39 
otiti~ iu, 2:!!1 

f>~~fi;:~~~~~ i; ~~ai nsL nephritis. 24 l 

~i:~:ei~:~;r.i:~~. 23, 
tempcratureiu,237 

~~~;i~~ ii1111,' i:J 
treatment, 21~ 
urinei11,237 

~~1~:fe7~~!;b~~·s:~~- (St•t: Rl1eumatic peli-

"Sehweinf~81~~i!•s'' green, 1215 
Sciatic 11cr\'C, 1063 

El:~~~~:~;:~~~~o5;\~~ :~t;~I, 1092 
arterial,676 

t~~~~ IZ"JJ· crgotism "-''ergot 

caused bysyphilb, 33.1. {8cc also Loco· 
motorAt<i.ci11.) 

combined s~·stcm, 10-;i 
lateral.108-1 
wultiplcordisscminated, t<bd 
or braiu, 11 ~J 
of pulmonaryartcry,677 
of,·ein.,,Gii 
posterior,1078 

~~~~:~~c0~1~n~;~~1s~~c~~~~~i~c1f3stritis, 753 
Scorbutus,I07 

d iaguosis, 11 0 
dietetic treatment, 110 
infantilc,411 

Scrivener 's pa lsy, 116 1. (See Writers' cramp.) 
Scrofula, 2~~;mt!~e 7'11berculosis of Lymph· 

Scrotalappendicitis,8rn 
Scun·y, -IOi. \Bee ,o.,'co1"b11tns.) 
Seasonal1·ciatiousofcry:sipelas,l71 

ofmalaria,i:iO 
ofpncumonia, l:.sG 

I ::::i~~~~f ~¥ :'.~f i~:~~~~~~all-pox, ~:>J 
em11hysema,;):?9 

"Scp:sisintcstiualis,"196 
Septicemia, 193 

bacteriolo~~., 19.3 
coaiwlation-nccrosisin,Hl3 
dia~nosis from saprcmia, I!)~ 
modesofinfcctiou and introduction of 

thcpoisoniutothcsystem, 100 
pathology, 193 
ptomaimiin,195 
symptoms, 197 

I 
Ser£~~~:~f:1~:: tuberculosis of, 307 

::::;:;:::~i:'.~t~:~. ~~et:,i::~::::i:lyi::~~:~; 
Shell-fbh, poisoniugby, 12 19 
Shipfc,·er. (Rec Typh1u Ferer.) 
Sickhcadache,11·10. (!:'l·eMif!mille.) 
Siderosis,.'.i:J.). ($ce P11eu11w11oko11iosi,,.) 
Simplecontinucdf(·\"('r,370. (SeeFebric1da.) 
Siuus-thrombosis, IIO!J 

iuchlnrosi<;,-1:?:.l.llOIJ 
secoud:lrytol•ar-11i:-;('asc,1109 

Sixth ncrrn, 1mr:tl~·sis of, 1015 
Skoda'srcsonancc in lobar pneumonia, 144 

ins('ro-fibrin<m:sefruc:iou.517 
Skulliuexternalhydrocephalu.;1 Jl21i 

ininternalhydroccphalus,UZi 
iurickcts,403 
uatiforrn, iu con~euital syphilis, 331 

Small-pox, :?J.3 
aborti\'Cform.2'23 
bacteriolog-y,:? Ji 
causes,217 
coiuplications,21!) 
couflueut form,2'22 
conta~ion of, 21i 
diaguosi'>,2'"2:1 
erupt iouof,21!! 
hcmorrl1al!icform,222 
immu11itri11.:!17 
iucub:itiouof,:?18 
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Small-pox, initial rashesin,:HR 
mortalit~· aucl prognosis, :!'25 
proph:ylaxisin,:!'25 
secondarylc!>ion-,iu,2W 
SJ'Ccialmodc:-;oftrcatm<'11t,2"28 
symptoms,21!) 
treatml.'nt,2"2;) 

Snakc-viru<;. 1mrpura eau~ed by, 412 
Snuflles,3:11 
Roil,iullucm:eor.incholem,JJO 

iumalaria,7!) 
intul.lerculosis,270 
inlyphoidfl'n:r,:!-1 

Routhcm Califomiaiu tubcrculosis,321 
Southern Georgia, :t?I, :~:t.J 
Southern Italy and Fraucc, 3'2~ 
S1msm, habit-, lll!J 

iu crgoti•m1, 12'.20 
iuhy,lrophobia,3::i7 
iuhystcria,11G6,JIG8 
mimic, 11.·,o 
ofthei11tcstinc,S4:J 
rctro-colic,10~ 
saltatoric,1153 
touk, in tctauus, 360 

Spas1uodic laryui.:itis, 175 
Spasms of 1mm\~·sis, 1017 
8pa.sticp:lraplci.:m.IQO.I 

coni.:cuital.10b6 
familykuJencyin,1085 

Speech, llHI. (SccAph11sit1.) 
in general par:ll~·sis of ins.'lne, 1130 
in hcrcdit~u·y ataxia, I01'<3 
loss of. in bulbar 1mral:ysis, IOUl 
scanuing,inmultiplescler~is, 1089 

Spin:~ bifida iu lesions of cnuchc11uina, 1101 
Spinal accessory 111."rve, para lysisof, 1059 

compres.-;iou,1097 
cord,absccssof,1077 

compression of, 1006 
discasesof,lO{i.I 
distnrbauceofcirculationi n, 1068 
hemorrlutgointo, 1009 
locali:.mUon of fnuctionsof, 1018 
sy1ihilisof,3:JI 
tubcrculosisof,315 
tumorsof,1097 
unilatc rallcsionof,1077 

membranes,hcmorrhageiuto, 1067 
meuingitis,acutc,10U5 
nen·es,diSl.'asesof, IOGl 
11cum1Sthcuia,l175 

Spirals,Curschmann's,493 
!;pirilluwofrclapsingfc\·er,73 
811Jaucb11optosis,700 
Splashiug ;~~mds in clilatation of stomach, 

Splecn,amyloicldegencrationof,001 
cliscasesof,897 
dislocationof,898 
1·chinococcusof,l251 
Uoating,898 
hypercmiaof,Snf:I 
inauthrax,351 
iucirrhosisofl ivcr,888 
in malaria,79,90 
iu pseuclo-lcukcmia,•M7 
iurickcts,•IOfi 
inty11 hoidfovcr,20,2l:I 
iutyphusfevcr,6!) 
morbitli,:: rowtl1sof,OOI 
ruptureof,001 
sago,001 

Splt'llil' fl'\'Cr,3.12. (8cc A11/hrax.) 
Sph:uitis, "9d 
S1w11dylitis clcforwau~, 300. (Sec .lrthrili1 

Defur111mtt1.) 
R1>0r..tdiccrctinis10,4f.il. !SceMy.ucle111a.) 
Spotted fe\·er, J2;j. (Sec Cereb/'t1-1pillal .1ft11· 

iu[/ilit1.) 
Sputa,:imebacoliin, ICT2,bi9 

inabsccs;ioflung.533 
iuaculcbronchitis,480 
in asthma, 1!.13 
in brouchieclasi~, l!:lS 
inca11ct.•rofluug,:>36 
i11chrouichro11chitis,48-I 
inchronicpulmon:1rytubercnlosis,200 
in edema of h111g, GOl 
iufetidhrouchi l is,IH•I 
iu gangrene of luug, !'i31 
inlobarpucumuuia,ta9 

St. Anthony's fire. (Hee Er!1sipelas.) 
St. Vitus's dance, 11'12. (See ('110/'t(/.) 
Statuseclampticu.<;, 1159 

epi lcpticus,11:!8 
Stellwag'ssigu, 159 
Stenocardia,66!.I. 1SeeA11giM Putnris.) 
Stcuosis,hrouchial,191 

ofaorlicorificc,f,03 
ofmitralorificc,611 
JlUilllOll:lry, 62() 
tricuspit.1,618 

Stomach. auscultation of, 7-IO 
carcinoma of, 769 
chcmicalexaminationofcontents,734 
clilatationof,712 
dimiuisheclpcristalsisof,782 
diseascsof,733 
hcmorrh:1gc of, i76 
hy 1>cracitlit:»of,7lID 
hypcresthcsiaof,785 
iucreascdpcri"talsisof,782 
intlammatorycliseasesof,7•17 
mal1msitionof,74 1 
neuroses of, 777 

uf motilityof,782 
ofsecrctionof,780 
of sensation of, 7t33 

palpationof,739 
pcrcussionof,7IO • 
phssic:ilorextcrnalexaminationof,nS 
tcstforabsorptivepowerof,i38 
tcst-mcalsuscclindial:nosis,734 
testsforthemotorfunctionof,i37 
ulcerof,761 

Stomatitis,6!)3 
aphthous,69-1 
gan~rcnous, 701 
La Pcrleche, 701 
membr.1uons.,G96 
wcrcurial,703 
parasitic,6U9 
ulceratin,fi97 

Strabismus. l0.15 
Stl'anguhttion ofbowcl,826 
"Strawberry tOnJ::ue" in scarlctfevcr,237 
Stricturcofeso1>hai,::us,730 
Stricturcsa ud t u morsofhowcl,A28 

cicatricial, of bowe l,828 
c011 gc11ital,nfbowcl,828 

Stro11µ:y loidcsi11tcsti na lis,t:!46 
Strumitis,•l .• >-1. (Sec TJ1yrofrlitia.) 
St~·rians. arscnica\ habit iu , 1216 
Suhphrcuic abSl.'CSS, 566. (Sec Acute Peri-

l1e]J"tilit1.) 
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i~:::~:[~t;:!:~~~~ii~ ~~~~iabet~ Mel- Treu:,1:~~.1~::cllata, 12;~1 
litus.1 Treuire or tape-worm~. 12;;2 

Sun-stroke, 12"26. (Sec Jleat-strol.-e.) Tl'eth, Jlu tchinwu's, a:~:! 
Suppurati\'C pncuruonitis, 532. {See Abscess Te1111)Craturt:'-Se11sc, loss of, in s~·riugom'yclia, 

of L1mgs.I lO'J.j 

SurJ~~fk~~~b~;-'.s9:;o j~~~!~~1;;~,~fi1i·:~~ ~~1~t1t•,·cr, amcba cansi ug, -,z 
Swamp-fever. (See Malaria.) tuberculosis of,313 
81vcating sick ness, 372. (See Miliary Feuer.) Tetanus, 3.')fl 
S.\"clc11ham'schorca, 1112. (8ee.Ac1tleChoref1.) acute,:IGO 
i:iymptom-com1ilcxof Brown-Sliquard, 1099 antitoxi11 of, 3G3 
S.n1co1>c,local, in lfaynaud'sdisease, USS baci\ln-; of, :mo 
S:.•novit.is,gonorrheal,213 · czphalic,3fil 
Syphilis, 3:W chrouic,3Gl 

amyloidtlegcneratiouin,330 diag:uosis,:m1 
bactcriolog~· of, 327 duration, 30~ 
brain-tumorin,331 idiopat.hic,3GO 

~~~~~~111;~:~ ~~~~~.~sis of, 3 11 :~(~~~~ii~~1: 1~t1fj;r0 
eruptionof,3:!!.I modcsofiufection,360 
genera.I diagnosis,310 morbid anatomy,359 

~~~~~~~\~~1~!~:t:1~011atorum, ll~ ~~~~~:11 i~: ~ 
hereditary, 3:!S treatmeut, 363 
Hutchinson teeth in, 332 T ctany, ll ::>5 
hypodermictrl·tltment,313 Thermicfcvcr, l '.?-27 
incubationof,3:!'J Third ncrve,c!iscaS('S of, 1013 
inunctiousiu,313 par.i.lysisof,1013 
~~~i;~11:1~):.o~of hcr1'ditary, 333 re~6~dng aud recurring paralysis of, 

modesofiufectiou,32d Tbomsen'sdiseasc,1201 
morbid auatomy,3-27 Thoraeicaorta,aneurysmof,Gdl 
of alimentary tract, 3:~6 dropsy, 307. (Sce1ly1frotlwr1u:.) 
ofartcries,339 duct,rupturcoftubcrculousfocusinto, 
ofbrainandcord,333 275 
of circulatorysystem,338 Thorax inemphysl·nrn. 526 
ofjoints.339 inpulnionarytubcrculosis,2::j3 
ofkidneys,339 inrachitis,,105 
of liver,331 Thread-worm, 123G 

H i~!~f~~!Jg'° f ::~~;:~r!i~l~~:~'.i~1:f~lf~ii':~i1

c1~~v
0

~~.
0

~9 
121 

of thearteries,339 Thrush,G99. (Sec PatusiticStom11titis.) 

=~~~~-~.;-· :~r~~~:~.::· .. " 
TAB~~~~l~~.e~~c7ti~"0(Sec Locomotor Ataxia.) 

mesentcrica,310 
Ticheblrulltrl.',;,33 
'fachycardin,663 

neurotic,661 

:=:J~~~~~:: ~ 

Tobacco as a cau~cof arrhythmia, li63 
oftremor, ll :Y, 

Tougue,acutcinflammationof,701 
atrophyof,IOGO 
chrn11ic inflummationof,70.:> 
diseasesof,701 
fissureof,70ti 
inbullmrparal.vsis, 10!)2 
paralysisof,JO(iO 
spasmof,lOHO 
ulcersof,insyphilis,3:!9 

Tonsillitis,acutecalarrhal,7JO 
acutcpareuchymatous,7Jl 
chronic,715 
folliculnr,710 
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Tuberculosis, histology of tubeITulous m<:n
iogitis, 2"'0 

historicuotcof,2til 
infection by inoculation, 2Gi 

byswallowiu~. 266 
iuhalationofthchacilli1 2m 
inoculatio11si11,:WI 
iute1"jititial1mcumoniain,288 
iutc~t:nal, :JO,) 
isolation iu,:us 
Iocalcauscs,2i0 

symptomsofchronic,290 
mensumtiou iu,291 
method of stt~ i uiug baci II i, 291 
modesofinfcction,2(i:J 
morbiflanatomyofchronic,285 
night-sweats in,2!J9 
of alimcutar~· tract, 30.5 
ofartcriesa11tlvcius,316 
ofbrain,3L'j 
of brouehial glands, 2i3 
ofeudocardiurn,:!"'9 
of Fa'.~ffian tub1"<, O\'aries, and uterus, 

of).!'enito-urinarysystem,3U 
of heart, :a;; 
ofintcstinaltract,28!:1 
of kidue~·s. ;u2 

~~ li\~~-:W"('i 289 

oflin·r.311 
of lymph-glancls,271 
ofmammaryglands,31;; 
of mcscutt-ricgl:mds,273 
of1leri<:ardimu,:ms 
of p<>ritOTH'utll, :iO!J 
ofpleura,:?d8 
ofserousmcmhrnucs,307 
ofs1)i11alcord,a1::. 
onsctofchrouic,2b!J 
patholuj:yoftubcreulous 111c11ill,e:itis.278 
physical si£:~s inslag-cof cousolitl:lLiou, 

of cavity, 2!Xi 
prcdisposi11g ctUISl'S, ~(i8 
prognosisoftuhcrculousmcuingitis,:!b2 
prophylaxis, 317 
sourccsofthcbacilli,26l 
specialrerucdie.'lin.a2.1 
spccialsymptmusofchronic,299 
sputum in,:WO 
stagcsi11dcvclop111cntoftubcrcle,261 
sympt~~~s of tuberculous mcuiugitis, 

tempcraturcinchrouic,298 
treatmcnt,319 

oflcadi11gs)'lllJllom;i,321 
tnhcrculinin,3:W 

Tumors,intracranial,11:?'2 
oflarynx,li7 
of nerves, JO:J2. (SccXe11romat11.) 
ofspi11alcord,I097 

Tunnd-ancniin,J~ 
Tus.-;isrou\·ulsiva, 231. (~cc ll'lioopi119-co11gh.) 
'rwists:uul knots in thchowcls, 1:-127 
Tylosis li11g-ure, 70H. (Sec J.i1111ual Psori11ti1.) 

I~, ... ,, I ::::!Diii~~l\l:]~~~f !;,:::::::,~:~~:o 
~;:;~;;~:,,;:!ii:•'.i;:::i•::i'.~~'.:~'i'.:~·;;J~ ab11ur111al l·o111'>ir of fc,•cr, :n 

ba('ll•rioloµ:y of, :?'2 
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Typhoid fever, bed sorl's in, 33 Typhoid fever, .~pk1•n i1;, 3G 

~i11~~~~~::~~~i 1~8~~t of cold baths :::1:1~111~;1\~~~~~.;~~~~~t, 27 

clini~=~i~!T!~.r~,1 27 :~j!1,~f1~1t~ 1for the cold bath in, 59 

co~f'icatcd b)' infections diseases, ~~.l~:l:\~1t~'I i~~'.'1~;uum in, H 

constipatiouiu,33 tempemtun'-chartsin,30 
contraindicatioustocoldbatbsio,59 thrombosisin,;v.) 
delirium in,41 tonsillo-tn1hoid,3G 
diabctesin,43 trea11nent,(>1 
diai;::iwiii,16 ofbcd-sorPs,G:.i 
diarrheain,31 ofhcuwrrhagcs,6·1 
diazo-rcactiou in,43 ofindividual sy mptoms,62 
diet in, .1 1 of lobar 1111cumonia. (See Sec-
dilferential diagnosis, 47 011tl11ry l'11 e1uiwuin.) 
disi11fcction in, 5:! of tympauites,&I 
Ebrlich'srcactionin,•13 tymp:iuitesiu,31 
epistaxis iu, 38 t.rpho-toxiu ol~ 23 
etioloj?y, 2-2 urine in,,12 
fastigiumorsec.ondstagc,28 walking fonn,41 
gastricsymptomsin,36 Widal'sn_·act ionin,46,•li,821 
guaiacol i1.1treatmcutof,60 Ty11bus fcn:-r,67 
headachem,6'2 I causes,~ 

t;i~H:~1ifl~~:1~~s~on of lungs in, 38 ~~~E~~~~·~~F~~~~~ 71 

iuchildrcu,·13 cru11tio11i11,6'9 
iucubationof,Z7 history,67 
insanity in, 1:2 patholo~C\', Gi 
insomniaiu,62 symptoms,G."1,71 
interualtrnti1>yrcticsi11,60 tcmpcr.iturein,70 
intestinnlanti<;cpticsiu,61 trcatmeut,72 

hcmorrhaµ"es in,3.t lrevissimus, 14. (See '/1yphoit1Fertr.) 
intheagcd,16 
isolation of paticuts,53 ULCER, duode11nl,806 
li\·erin,:20 foltieular,809 
lobar1mcumoniain, 3d gastric,7Ci l 
lobularpueumonit~in,37 intestinal,~ 
luub-sin,21 int.yphoitlfov('r,18 

~~~11~1;(i~1~~1~~~~.~;~1~:~e:f~~~e:~~~: ~~ ~~~~~~1111 ~:1 ~~:t~;:1tery, 98, 100, 103, 106 

intothehumanbody,25 solitary,HIO 
mode ... of infl'Ction,25 St('t·coral, l:'O!) 
moutha1Hlto1i...ilsin,37 Ulccrfllivcc11docarditis. (SecEutlocarditis.) 
musculars~·stcm in.2'J,43 stomatitis,6!.17 
nephritis in, 12 Ulcero-mcmbranoustonsillitis, 709 
nervous symptoms in, 11 Ulcer-;,aphtl1ous,695 
neuralgia in, I'.! Ulnarncrv<:,di .. cascsor,21, 1063 
or;scoussyi:;tcm in, 13 I Ur<'mi:t 9;>-°' 

:;:pepa~,tr,.~.~,"'1
1:~.~ir~:1,S,',,',0·.,.~~i,· ... ,,, 29 

~\1:1~·~~~;r;.~;1irom <' .. ~rebcllar. hemorrhage 
~ ... " and akoholtc 11arcos1s, 961 

~i!~:~i~~t~~:~~n, 18 :i1~tc~~I~~;~ ~~~S'~rt11~~g<>l?, 1 9:>8 
~~~~t~~~~~~fi~ic~~tions of tempera 1Jrei:~~\;1~~~;1::>i?r, fH>5 

turcm.a:! tuberculoi:;isof,313 

prcdispOi-lill,I? tau'iCS, Z.1 g~f:_1~~~~:~!111c:i\1/.1~~a, 401 

~r~r.~.:,i,:o.~·.:,~·.~ .. \,~.!bi:,:,:,"",,,.:·,,1:ttions in, 53 uri1:\i~l~,~~:~~;1;'1~is~~~;,, ~V';ga.) 
"'"' , .. , ., 111ilammat.on I Urm~ lC~to11c

1 

<irn~·('l1c 
1
and ox.) butyrie 

in.II 1c1dsm, 1ll8 

fr~1~tJ:::i~1<)!l, 51 ~11~~~~:~~:: 1 9
9

~~;) 
"0 ~;~~)sl~/111i1~tl m, 911 

m~~:~\:~.:.;:ri1 ';'o,"J1 ; ::~,:~"::.· ~:" 951 
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Urine,cystin in,952 Y:uicclla,incubation,232 
fatin,9.J.t trcatmcnl,233 
fibrinouscasts in,9:)5 withSC'rO·purull."nt ,·esicles,232 
p:as·forruatiou in,9:J.I Yal'iola.215. (8cc Small·po.c.) 
glucoseiu,!JI,) Yarioloid.2'2:.S 
he111ato1iorpliyri11 iu,9.J·I Yas(lwotorandtrophicdii:;onlers.111'1 
hl!mOµ;lobin in, !};~j disturbance iu chrOlll(' ph•urh;y, f>tjl 
in acutt' c~·stitis, 1003 in cxophthalmi<· i;::oiter, 4;;; 
iu Briµ;ht'sdiscase,!)7:1,979,984 in migraine, lllO 
iuchrouicparcnchymatousucphritis,979 in myelitis, J0i2 
in diabetes iosipidu<;, :~bG in ncural~ia, 1o:r~ 
indiabctcsmcllitus,378 i11 tumorisofthespi11alcord,lO!J9 
in di1>htheria, l b6 \'cal pi e, poisouiui;::hy, l~W 
in jaumlit-c, 8-17 \'eius, artel"iO-\'Cunus a11eury~111. (i9'2 
iupucumonia,113 cercbral,thro111l>0si'!in,lllO 
inscarlctfovcr,2,10 cliastoli ccolla11:>t•of,;;"':J 
in typhoid fever, 12 Vcua cava. iufcrior, compn~s~ion of, by au· 
incoutineucc of, 1010 t·urysm, 6~~ 
iuclican in,911 Ycucscclio11 i11 chronic ,·alvular disease,629 
inosite in, 955 in euqih~·st•ma, G:?9 
l:lctoscin, 9:->5 in 1rn~·u111011ia, JW 

t~~1~:.~Jf /fi~~if gg;i I :'::~:~::1~:11~;',¥~~~:~~'.~~:;,:0:
0:,~ 

rctcnlionof,1011 tappingol".ll:?D 
specialpatbologicstatcsor,93·1 \"cntricularhemorrha:,:t>. 1111 
supprc~iou or, iu acute intestinal ob· Yertebne. inj11ricsa111l rariesof. I096 

struction,B:.>!l Vertigo, auditory, JOZI'.!. (Sec Jl€uihe's Dis-
in acutcncphritis,973 e1ue.) 

urea in, H.M gastrit', i:-:rG 
uric acid in excess in, 919 iu arterio-scl<·rosi~, 679 
urobilin 111,9-15 inccrcbellardbt>asc, 1123 

Urobilinuria,9.J,) Vesicalcatarrh in t)·phoid fc,•er,43 
Urticariacpidcmica, 12j9 hemorrhage, 1007 

giaut,llHI irrigation.100:) 
inacutcarticularrhcumatism,207 medication, 1006 
iu l'lironic ~astriti<;, i56 Vcsicuhe seminaks, lubcrcn los is of, 313 
inpucumouia, 143 Voice, change of, in mouth-breathers, 716. 
in typhoid fc\·er, :m {See Speech.) 

Uterus. tuberculosis ot~ 314 \"olitioual tremor, 1089 

~:~~:·N:\d:1l::,o;~n diphtheria, 184 I ~~!:~~~~:;,~:;0~~~~ Cauitiea fo Chronic Mer· 

comp\icatio11s,231 \'omit, black, l:! l 
danger or conveying ssphilis when hu- cotrec-grouud, 771 

mauizccl Yirus is used, 230 stercoraceom;,b29 
history, 2'29 
lymph used in,230 WALL-PAPER a source of ar:;enical poison· 
operation, 2:ro iu~. 1215 
pcriodoflifcfor,231 War of the Rchellion, statistics of dy.sen-
sitc, 230 tcry in, 9i 
symptom<;, 231 Wasbin~ out the .stomach, uwthod or, 734 
timeforrc\'a(.-cination,231 Water,iufectiouby.iucholcra,lll 

\"accine \'irus, 2:ID in dy"l'llll'f~', JOO 
Yaecinia, 2'.?9 in t~·phoid fo.:,'er, 2j 
"\'a1-:abond'sdi,.ease," 1:->-1 \\'ater-bamnwrpu l<iC. (;O 
\'alvular (ca rdiac )di.sea~cs,complicationsof, Webcr,s)·ndro111cor,:!l:s1 

6'21 Weil'sdisca'ie,3Gq 
duration,G-2"2 Weir?ilitchell'sdisca"e,1190 
prophylaxisin,G2·i Wcrlhofrsdisca;;c, 111 

""~t~:~··"m l(;fil~~.~:·: ... 
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Wh°:J;~~~;c:?1':S'ta:~~~~~~:!1i~:,2~ 
parox~·:mrnlstagc,~l 
p.'ltholo_!!~., 251 
prognosi<-,255 
symptoms,23 1 
treatmc111.:!.;7 

Winckcl'sdiiH::c;c.1 18. {SeeEpidentic 1Iemo-
atobi1111ri11.) 

Wingedi;capulre,29.t,526 
Wintrich'ssiJ!n.297 
Wood-tick,1239 
Wool-so1tcrs'disease,332. (See Auihrax.) 
Word-bliudness, 1121 
Wol'd-deafuess, ll 20 
Wormian boncs,1127 
Worms, 123 1. (SeeNematoda.) 
Wonnd-diphtheria,1135 
Wri;;t-drop,1062 

iuJllurubif>m, 1211 
Writers'cramp,1161 
Wry-neck, l OC>i. (i;ce Torticollis. ) 
Wuudcrlich,"ambiguousperiod"or,w 

XANTUEL.\S:OtA, 8-18 
Xauthin,96.5 

Xanthopsia,FW~, 1236 
Xerostoma,70d 

YELLOW FE\'ER, ll"S 
bactC'riolo~~" 119 
bloodin,ll!J 
causcs, 11!) 
duration,121 
epidemicsof,118 
_gra\•e-.ympto111s in, 121 
hcmorrha_g~s in, 120 
histor~-, 118 
incubation,119 
in vasiou st age, 120 
monalitr, 121 
pathology, 
prophylnxisin,12'.2 
protccti\·einoculationin, 122 
remissiou>ilage,120 
secon<laryfcverorcollapsein, 120 
temperatureiu,119 
treatment, 122 
varieties,121 
YOUlitin,120 

soften ing. cerebral, 1108 
vision,1236 

Yeo'sdietlist,12'2J 
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Edited by G E. DE ScmvE1:-:rTz, M. D., Professor of Ophthalmology 
in the Jefferson Medical College, Philadelphia; and ll. ALEXANDER 
RASDALL, M.D., Professor of Diseases of th~ Ear in the l'niversity of 
Pennsylvania and in the Philadelphia l'olyclrnic. ]11 Preparation. 

AN AMERICAN TEXT-BOOK OF GENITO-URINARY AND SKIN 
DISEASES. 

Edited by L. BOLTON BA'.\'GS, )LD., Late Professor of Genito-Urinary 
and Yenereal Diseases, New York Post·Graduate Medical School and 

~~s~~ti~~.; I\~~~~o~~~L~:;~~:aj ~:i~e~~~VA)nl\j;!;~;.Pr~::; ~!o~.iseases of 

~:.::~~:i:::;~;:·~~:::~:~~:;~:·~~:~~~~~:~:::;:r:;~~:~s i~:v:~:;:~i~~::~::.::£:~;.~; 

i;~t~i;i~~}~)t~~If l~II!ir.\~{f:~~~~~~:~i~~~~~:f iF~;g~i~~i~·~i:~~~~~:~:::IJ~:;:~~ 
IUustrated Catalogue of the "American Text-Books" sent free upon application.. 
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AN AMERICAN TEXT-BOOK OF GYNECOLOGY, MEDICAL AND 
SURGICAL. 

Edited by J. M. BALDY, 1\1.D., Professor of Gynecology in the Phila
delphia Polyclinic, etc. Handsome imperial octa\'O volume of 0\ er 
700 pages, with 360 lllustrations in text, and 3 7 colored and half-tone 
plates. Cloth, $6.oo net; Sheep or Half Morocco1 $7.00 net. Sold 
by Subscription. 

daliO:;Sltf~~ r;:e~~~~~nf;,0~J}C~:;:,:~l~~]~O t~~d~ec!~~a~~S~~tilt~~~~LeOfofO~~~~l'.~;;;• !~~e::l~~~~~l~~~ 
clearly and adm_irably presented._ . : It is well up to .the most advanced vi~ws of the 
day, and embod ies all the essential pomts of ~dvanced A~1er1c:m gynecology. I.t 1s de~tmed 
to make and hold a place in gynecological literature wluch wi ll be peculiarly 1\s own."
iliedica/ Record, New \'ork. 

AN AMERICAN TEXT-BOOK OF LEGAL MEDICINE AND TOXI· 
CO LOGY. 

Edited by FREDERICK PETERSON, M.D., Clinical Professor of Mental 
Diseases in the Woman's Medical College, New York; Chief of Clinic, 
Nervous Department, College of Physicians and Surgeons, New York; 
and \VALTER S. H AINES, M.D., Professor of Chemistry, Pharmacy, and 
Toxicology in Rush Medical College, Chicago. In Preparation. 

AN AMERICAN TEXT- BOOK OF OBSTETRICS. 
Edited by RICHARD C. NORRIS, 1\1.D.; Art Edi tor, ROBERT J.. D1cK
INSON, M.D. One handsome imperial octavo volume of over 1000 
pages, with nearly 900 beautiful colored and half-tone illustrations. 
Cloth, 57.00 net; Sheep or Half Morocco, sS.oo net. Solt! bf Sub
scription. 

"Permit me to say that your American Text-Book of Obstetrics is the most magnificent 
me?ical work tlutl I .lm\"C ever seen. I c<;mgratulate you and _tha11k you for this i.t1perb work, 
which alone is sufficien t to pince you first 1n the ranks or medical publi!,,her.;. ''-.\u.XA:.OU~:R 
]. C. SKEN~:, Professur of Gpruology In the Long Island Cullege flospitol, Brookl.J•n. J\'. J~ 

t he n
1
t: 1~~1~ ~,isl l~~ee~~o~~\:~~~:~t :1~~s~ ri: l~~~;i~~e~r '~~~ ~~~l~~d~~ i ~~1': i\~1~~t ~~~o~~:t i~P/;:i.:~~~a ~~~~ 

every other book upon lhe wbjeCt. This feature alone makes it a work which no medical 
library should omit lo purchase. "-British 1lledica! Juunud. 

and ;~;~~1eest~~~te~~~~~/~l~t t~1~c g~~~~a~.:i:aa~:~i~~e~,:\·i~i~~~ ~~~ =~c~~~~~l~f a lf,~e~~f~; 
experitnce of the st:vi:rnl author-; and because or the attracli,eness :rnd acLuracy o f its 

~~1~d~r:tti~;1~Pra~titi0oner, ~~ ~~1:1~.~~~~itl~' ~c:=~v;ri:~~~~~·\~:~r:si~ :1~·re~~~;. ·~~:,;;;,;~~ 
.Jour1111/efthe.1.l/e,/icu/Sdmus. 

AN AMERICAN TEXT-BOOK OF PATHOLOGY. 
Edited by Jo11N Gu1T~:RAS, M.D., Professor of General Pathology and 
of Morbid Anatomy in the University of Pennsylvania; and DAv10 
RIESMAN, J\LD., Demonstrator of Pathological Histology in the 
University of Pennsylvania. In Preparation. 

Illustrated Catalogue. of the. ''American Text-Books " sect free upon application. 
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AN AMERICAN TEXT- BOOK OF PHYSIOLOGY. 
Edited by W1LLTM>I II. HowELL, PH.D., M.D., Professor of Physiology 
in the Johns Hopkins University, Baltimore, M~. One handsome 
imperial octavo volume of 1052 pages. lllustrated. Cloth, $6.oo 
net; Sheep or Half Morocco, S 7. oo net. Sold by Subscription. 

~i~1§i~~I~~1Ji~~~~~0i,:l:l~~;~~ 
~:gi:::::~,'.:~~~:;,~~~}h~Y}J,::.'.:~.:;~~~~::;,~;'.~~:~l:f::;:::~f;~c;l•i;fv~::~~i~I~~;'')~,"\~:~ 
Ame;;c~-~~ i;!i~~e~~.~~~~ti!:~~,r~stA~~<~~;a)J0;~~:a';.ay of physiological text-books that 

AN AMERICAN TEXT- BOOK OF SURGERY. Second Edition. 
Edited by \\'JLLIAM W. KEEN, M. D., LL.D., and J. WILLIAM WH1TE, 

J\I.D., PH .D. Handsome imperial octavo volume of 1250 pages, with 
500 wood-cuts in the text, and 39 colored a nd half-tone plates. 
Thoroughly revised and enlarged, with a section devoted to" The Use 
of the Rontgen Rays in Su rgery.'' Cloth, $7.00 net; Sheep or Half 
Morocco, $8.oo net. Sold by Subscription. 

"Personally, I should not mind it being called THE TEXT· BOOK (instead or A TEXT
BooK), for I know of no single volume which contains so readablt: and complete an account 
of the science an.cl art of Surgery as this does."-EDMUND OWE!', F . R.C.S., 11/md>erof the 
Bot1rd of Examuurs of the Royal College of Surgeons, Eng/nm/. 

"Ifthistext-bookisafairreflexofthe present position of American surgery, we must 
admit it is of a very high order of merit, and that English surgeons will have to look very 
carefullytothei rlaurelsif theyaretopre~erveaposition inthevanofsurgical practice."
Loni/011 Lanai. 

" This book marks an epoch in American lx>ok.ma~ing. All in all, the l~k is dis
tinctly the most satisfactol'y work on modern surge.ry with whicl.r we are familiar. It is 
thorough, complete, and condensed. "-Bo.s/01t Jlledua/ am/ Surgual Jo11r11al. 

AN AMERICAN TEXT-BOOK OF THE THEORY AND PRACTICE 
OF MEDICINE. 

Edited by W11.LIAM PEPPER, M.D., LL.D., Professor of the Theory 
and Practice of Medicine and of Clinical Medicine in the Universi ty 
of Pennsylvania. Two handsome. imperial octavo volumes of abou t 
1000 pages each. Illustrated. Prices per volume: Cloth, $5.00 net; 
Sheep or Half Morocco, S6.oo net. Sold by Subscription. 

~~~i~~;~~~~~~~~g;~~~ 
~;~;,~;:;:·~:1r1*;~~ic?i"~~,~;1~;;~~Ji~;~,!~;,t,5,~~;!-;£;/:,:r1;~~, ·~;,,h'!.~,~:rn 

Illustrated Catalogue of the 44American Text-Books n sent free upon application.. 



lliedical Publications of W. B. Saunders. 
-----
AN AMERICAN YEAR-BOOK OF MEDICINE AND SURGERY. 

A Yearly Digest of Scientific Progress and Authoritative Opinion in all 
branches of Medicine and Surgery, drawn from journals, monographs, 
and text-books of the leading American and Foreign authors and 
investigators. Collected and arranged, '' ith critical editorial com
ments, by eminent American specialists and teachers, under the general 
editorial charge of GEORGE M. GouLD, l\I.D. One handsome imperial 
octavo volume of about 1200 pages. Uniform in style, size, and 
general make-up with the ".American T ext- 8ook" Series. Cloth, 
$6.50 net ; Half Morocco, $7 .50 net. Sold by .Sl1bscriptio11. 

ANDERS' PRACTICE OF MEDICINE. 
A Text-Book of the Practice of Medicine. Ry JA:-.1Es M .. \NDF.RS, 
M.D., P1-1.0. 1 LL.D., Professor of the Practice of 1\le<licine and of 
Clinical Medicine, 1\Iedico-Chirurgical Collt:ge, Philadelphia. Jn one 
handsome octavo Yolume of J 287 pages, fully illustrated. Cloth, 
SS- 50 net; Sheep or Half Morocco, S6. 50 net. 

ASHTON 'S OBSTETRICS. Third Edition, Revised. 
Essentials of Obstetrics. By W. EASTERLY ASHTON. ~f.D., Pro
fessor of Gynecology in the Medico-Chirurgical College, Philaclt:lphia. 
Crown octavo, 252 pages; 75 illustrations. Cloth, $1 .oo; interleaved 
for note::;, $1 .25. 

[Set! Sau1ulers' Q11eslio11-Co111pe11ds, page 21.J 
"Embodies the whole subjecl ir. a nut-;,hell. \\·e cordially recom1m:nd it to our read

ers. "-Chfrago ,lft·diral 1i"nus. 

BALL'S BACTERIOLOGY. Third Edition, Revised . 
Essentials of Bacteriology; a Concise and Systematic Introduction 
to the Study of Micro-organisms. By 1\l. V. BALL, 1\LD., Bacteriol
ogist to St. Agnes' Hospital, Philadelphia, etc. Crown octa\'O, 218 
pages; 82 illustrations, some in colors, and 5 plates. Cloth, $1.00; 
interleaved for notes, $1.25. 

[See Sa1111rlers' Queslion-Compem!s, page 21.J 

','Thf.>stude_ntorpr:tctitionercnnren<lilyobt~in aknowledg:eofthcsubjectfr.omapcrusal 
of tin:; llook. ·1hc illustrauon~ arc clear and sat1~factory."-.llfdl(a/ A'avnl, :\ew York. 
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BASTIN'S BOTANY. 
Laboratory Exercises in Botany. By EosoN S. Il.\STIN, M.A., 
late Professor of Materia Medica and Botany, Philadelphia College of 
Pharmacy. Oct:ivo \'Olumeof 536 pages, with 87 plates. Cloth, s2.50. 

~:~~If ~~'.~~~Sl:?~;}~f~~~~i;1}I~.~i1::~~i,~~:~~J i~;\'i.~~~~ r:;'~'~:J.::I:.~~~~~ 
and :.'~1~~~~i~~ ~o~ ~~·~~,.i~;ec:~c~~a~f0~1:,?~~~~:;,~~~};;,;~,l~~1~?~)!i,~~-:~:11~~~ of this country, 

BECK'S SURGICAL ASEPSIS. 
A Manual of Surgical Asepsis. By CARL BECK, 1\1. D., Surgeon to 
St. l\Iark 's 1 lospita\ and the New York German Poliklinik, etc. 306 
pages; 65 text-illustrations, and 12 full-page plates. Cloth, S i. 25 net. 

".\n e"_cellent expo~ition or the 'very latest.' in tht' treatment of wounds as practised 
by leading <Jerman and .\mencan ~urgeons."-B1r1J1111/;hrwl (Eng. ) ,l/afiml Review. 

"Thi~ little volume can~ recommended to any wh~ are dt!~irousof karning 1hedetails 
of a;;ep--i:. m ~urgery, for It will !>erve as a trustwor1hr gmdl'. "-Lo11do11 Lan.et. 

BOISLINIERE'S OBSTETRIC ACCIDENTS, EMERGENCIES, ANO 
OPERATIONS. 

Obstetric Accidents, Emergencies, and Operations. By L. CH . 
Bo 1su~IERE, i\I.D., late Emeritus Professor of Obstetrics, ~t . Louis 
Medical College. 38[ pages, handsomely illustrated. Cloth 1 S2.oonet. 

"ft isclearlyancl concisely written, and is evidently the work of a teacher and practi-
tionerof largcexpcrience."-Britis/1 ,l/,·dicn/Jo11r11a/. 

brought to 
1nterc~ting 

BROCKWAY'S MEDICAL PHYSICS. Second Edition, Revised. 
Essentials of Medical Physics. By FRrn J. BROCKWAY, 1'.l.D., 
Assistant Demonstrator of Anatomy in the College of Physicians and 
Surgeons. New York. Crown octavo, 330 pages; 15 5 fine illustrations. 
Cloth, St.co net; interleaved for notes, Sr.25 net. 

(See Saunders' Question-Cumpemls, page 21.J 

~~~~~1~§Z~f~~E~~¥~~~ 
illu~t~~{:d~~~~:~.~i~:l/ 1~:;0~~: ~:~ t·~~~~ on the subject, L; well written, and is copiously 

BURR ON NERVOUS DISEASES. 
A Manual of Nervous Diseas.es. By C11~\RLES _w. ~URR, M.D., 
Clinical Professor of Nervous Diseases, i\Ied1co-Ch1rurg1cal College, 

~;i~~~~~:1i: bi;:~he~l~g~i~i~~gt
1~1~f~~:~;)~~ j~t.1 1~~~:)\~~s ~'~~s~;~~~:ne~Z 

In Preparation. 
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BUTLER'S MATERIA MEDICA, THERAPEUTICS, AND PHAR· 
MACO LOGY. 

A Text-Book of Materia Medica, Therapeutics, and Pharma
cology. By GEORGE F. BUTLER, Ptt.G., M.D., l'rofessor of Materia 
Medica and of Clinical Medicine in the College of Physicians and 
Surgeons, Chicago; Professor of Materia Medica and Therapeutics, 
Northwestern University, \Voman's Medical School, etc. Octavo, 858 
pages, illustrated. Cloth, $4.00 net; Sheep, $5.00 net. 

~~~;1s~r~1;t~~i}1~~~{~~~:ri~~~i~~~f ~1~I~~:1,~~l~i~};f~]!:~:~Diil~~Ij~~j 
been given to the J>lmnnact!utical section, which is exceptionally lucid and complete 

CASSELBERRY ON THE NOSE AND THROAT. 
Diseases of the Nose and Throat. By W. E. CASSELBERRY, Pro
fessor of Laryngology and Rhinology in the Northwestern University 
Medical School, Chicago. En Preparation. 

CERNA ON THE NEWER REMEDIES. Second Edition, Revised. 
Notes on the Newer Remedies, their Therapeutic Applications 
and Modes of Administration. By DAVID CERNA, M.D., Ptt.D., 
formerly Demonstrator of and Lecturer on Experimental Therapeutics 
in the University of Pennsylvania; Demonstrator of Physiology in the 
Medical Department of the University of Texas. Rewritten and 
greatly enlarged. Post-octavo, 253 pages. Cloth, $i.25. 

"These 'Notes' will be found very useful topractitionerswhotakeaninterest in the 
many newer remed ies of the present day."-Edinburffh Jlledi'cal journal. 

"The appearance of this new ed ition of Dr. Cerna's very valuable work ~hows that it 
is prope rly appreciated. T he book ought to be in the possession of every practisingphysi
cian."-Nnu York Aledica!Jourua/. 

CHAPIN ON INSANITY. 
A Compendium of Insanity. By JoHN B. CHAPIN, l\l .D., LL.D., 
Physician-in-Chief, Pennsylvania Hospital for the Insane; late Physi
cian-Superi ntendent of the Willard State Hospi tal, New York; Hon
orary Member of the Medico-Psychological Society of Great Britain, 
of the Society of J\Iental Medicine of Belgium, etc. En Preparation. 

The author has gi\•en, in a condensed and concise form, a compendium of Diseases of 
the Mind, for thcconvcnif>ntuseand aid of physicians and students. The work will also 
prove valuable to members of the legal profession and to lhose who, in their relations to the 
insane and to tho!>eSuppo;.ed to be insane, often desire to acquire some practical knowledge 
of in!>nnitypresentedinaformthatmaybeunderstood by the non-professional reader. 

CHAPMAN'S MEDICAL JURISPRUDENCE AND TOXICOLOGY. 
Second Edition, Revised. 

Medical Jurisprudence and Toxicology. By HENRY C. CHAPMAN, 
M.D., Professor of l nstitutes of Medicine and Medical Jurisprudence 
in the Jefferson Medical College of Philadelphia. 254 pages, with 55 
illustrations and 3 full-page plates in colors. Cloth, f, 1. 50 net. 

"The best book of its class for the undergraduate thnt we know of."-.Nn(I York 
.Jlfedielll Times. 
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CHURCH AND PETERSON'S NERVOUS AND MENTAL DISEASES. 
Nervous and Mental Diseases . By ARClllBALO CHURCH, M.D., 
l'rofessor of Mental Diseases and 1Iedical Jurisprudence in the North
western University l\Iedical School, Chicago; and FREDERICK PETER
SON, M.D. , Clinical Professor of Mental Dis"".ases in the Woman 's 
Medical College, New York; Chief of Clinic, ~~ervous Department, 
College of Physicians and Surgeons, New York . In Preparation. 

CLARKSON 'S HISTOLOGY. 
A Text-Book of Histology, Descriptive and Practical. By 
ARTHUR CLARKSON, M.B., C.M. Edin., formerly Demonstrator of 
Physiology in the Owen's College, l\ lanchester; late Demonstrator of 
Physiologr in _Yorkshire College, Leeds. Large octavo, 554 pages; 
22 engravings in the text, and 17 4 beautifully colored original illustra
tions. Cloth, strongly bound, 56.00 net. 

and i·~ ~h~'\;~~~l;~!~o:n~~~~~~~~~,~~~:lu}~~; ~!~~~~.~~~ fa,!~;11~st of available text· books, 

book ·:~r~5tt~i~nae ,~!11~~~s1~~~~'';k~f ~~:;.u~~~~g '~~)1~~~~:1~·~~ ,:~~~1;ago'~;~,~;:1Jc~,~~::J;~~ 
"The \•olume is a most valuable addition to the :mnamentarium of the teacher."

Brooklpi Jl!tdieal Journal. 

CLIMATOLOGY. 
Transactions of the Eighth Annual Meeting of the American 
Climatological Association, held in Washington, September 22-25, 

1891. Forming a handsome octavo volume of 276 pages, uniform with 
remainder of series. (A limited quantity only.) Cloth, S 1.50. 

COHEN AND ESHNER'S DIAGNOSIS. 
Essentials of Diagnosis. By SoLOMON Sou s-Co11EN, l\1LD., Pro
fessor of Clinical Medicine and Applied Therapeutics in the Philadel
phia Polyclinic; and AucuSTUS A. EsHNER, M. D., Jnstructor in Cli nical 
Medicine, Jefferson Medical College, Philadelphia. Post-octavo, 382 
pages; 55 illustrations. Cloth, $t.50 net. 

[See Saunders' Question-Compmds, page 21. ] 

~~~~; ::~ .. ,~,~2::~;!~~?~fr~~~~·~:r:;;',~)!~i:~fa'.'i.~~;~~z~~:~~~;.:.~~:~~~.:.::,~ 
CORWIN'S PHYSICAL DIAGNOSIS. 

Essentials of Phys ical Diag nosis of the Thorax. By ARTHUR 
1\1. CORWJ;o<

1 
A.J\L, l\f.D., Demonst~atorof ~)~ysical Diagnosis in Ru~h 

l\Jedical College, Chicago j Attend mg Physician to Central Free Dis
pensary, Department of Rh_inology, Laryngology! and Diseases of the 
Chest, Chicago. 200 pages, 1llustrated. Cloth, flex1 ble covers, S 1. 2 5 net. 

~~~~\£ i~1£;:~~';~/'~D~;~~~
1:;~i'~;;~;;F,~;:Yb}~;i:'.7i;;;:'.;:~:':,~;£,::·~oc:~;,~:;c":d;;~ 

:~:;;~~03r'0~';2~~~J:~R~:E~~;,~,~~~;:;~;:~::::~?.;·,~~!~{~~iJl:;,~~~~'.:! ~~,7~;~~~ 
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CRAGIN'S GYNJIOCOLOGY. Fourth Edition, Revised. 
Essential s of Gynrecology. By ED\\·1~ B. CRA<as, :\l.D., Attend
ing Gymecologist, Roosevelt Hospital, Ont-Patients' Department, Xew 
York, etc. Crown octavo, 200 pages; 62 fine illustrations. Cloth, 
SI .oo; interleaved for notes, SL 2j. 

(See Saunders' Question-Compmds, page 21.J 
"A handy ,-olume, and a di-.tinct impro"ement on student'>' compends in general. No 

author who was not himself apracticalgynecologi,;tcould ha,-ccon-.ulted the'itudent'sneeds 
so thoroughly as Dr. Cr;igin has done. "-Jllt!diral Ruord, New York. 

CROOKSHANK'S BACTERIOLOGY. 
A Text- Book of Bacteriology. By EDGAR M. CROOKSll1\NK, l\LB., 
Professor of Comparative Pathology and Bacteriology, King's Col lege, 
London. Octavo volume of 700 pages, with 273 engravings and 22 
original colored plates. Cloth, $6.50 net; Half :\forocco, s7.50 net. 

"To the student who wi<;hes to obtain a good rbume of what has been done in bacteri-
ology, or who wi.,hc'> an accuraic account of the various method!> (\f rl'~earrh, the Look may 
be re<;Ommcnded with conlidcnce that he will find there what he requires. 0'-Londo11 La11ul. 

DACOSTA'S SURGERY. 
A Manual of Surgery. General and Operative. By JOHN 
CHALMERS DACOSTA, l\l. D., Clinical Professor of Surgery, Jefferson 
~Jedical College, Philadelphia; Surgeon to the Philadelphia Hospital, 
etc. Handsome volume of 810 pages; 188 illustrations in the text, 
and 13 full-page plates in colors. Cloth, 52.50 net. 

"We know of no small work on surgery in the Englh.h language which ~o well fulfils 
the requirements of the modern !>Luc!.ent."-.lfetlho-Cltirwgi111fjo11r1111!, .Bri:.tol, England_. 

DE SCHWEINITZ ON DISEASES OF THE EYE. Second Edition, 
Revised. 

Diseases of the Eye. A Handbook of Ophthalmic Practice. 
By G. E. nE Su-1wEINJTZ, M.D., Professor of Ophthalmology in the 
Jefferson 1'1edical College, Philadelphia, etc. Handsorne royal octavo 
volume of 679 pages, with 256 fine illustrations and 2 chromo-litho
graphic plates. Cloth, S+-oo net; Sheep or J Ialf Morocco, $5.00 net. 

"A clearly written, comprehemive manual. One which we can commend to students 
as a reliable text· book, written with an e\•ident knowledge of the want:. of those entering 
upon the study of this special hranch of medical sdence.'"-Brifish ,11.'dical .Jcwrnal. 

'.'-\work that will mcc:l lhc n·quirei:ne_ntsnot only of the !>peciali-.t, but of the.general 
pracut1oner in a rare degree. I am sat1<;hed that unu.,ual success awaits it.''-\\ 11.1.tA~t 
PE~Pl.k,_ M.D., J'rojeswr .'if the Tluory and Practice"/ ili«didne and C/miml illtdicine, 
liuvernlyl'j Pe11111yh.·11ma. 

DORLAND'S OBSTETRICS. 
A Manual of Obstetrics. By W. A. NEWMAN DORLAND, M.D., 
Assistant Demon!;trator of Obstetrics, l'niversity of Pennsylvania; 
Instructor in Gynecology in the Philadelphia Polyclinic. 760 pages; 
163 illustrations in the text, and 6 full-page plates. Cloth, sz. 50 net . 
"~ly far.the best book on this subject that has e''e r come to our notice."-..Jmericnn 

11/edical Rel'lrw. 
"It has rarely l~een ~ur dutr to r_c~i~w a boo~ which has giH.'n us mo~c pleasure in its 

perusal and more'>at1!>fact1on m 1tscnt1c1sm. It 1sa veritnblecncycloped1a of knowledge, 
a gold mine of practical, concise thoughts. ''-American Jlfedfro-Surgical Bulletin. 
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FROTHINGHAM 'S GUIDE FOR THE BACTERIOLOGIST. 
Laboratory Guide for the Bacteriologist. By LANGD0:-1 FROTH
INGH '''• ~LD. \'., . .\.ssistant in Bacteriology and Veterinary Science, 
Sheffield Scient ific School, \"ale University. Illustrated. Cloth, iS cts. 

"It. i:; a convenienl nnd u;eful lit~le work, and will more than repay the outlay nec.e:>· 

~;~h~r\'~1~~~~~~~~~s ~f ~~~h~i~~:: c\1:~~\;v!1!~1c~vnoc~~~l}?~~~~:;~!.,~~nc~::s~~~:'!. ,i,i~l~~'~;~~ 
<an .1/,·,ffro-.Sur,ri<a!Bulleliu. 

GARRIGUES' DISEASES OF WOMEN. Second Edition, Revised. 
Diseases of Women. By HENRY J. GARRIGUEs, A.i\L, :to.LU., Pro
fessor of Gynecology and Obstet rics in the New York School of 
Clinical Medi cine; Gynecologist to St. Mark's Hospital and to the 
German Dispemary, New York City, etc. H andsome octavo volume 
of 728 pages, illustrated by 335 engravings and colored plates. Cloth, 
54.00 net; Sheep or Half Morocco, $5.00 net. 

•·One of the he~t te\t.boo\.:s for student-; and practitioners which has bet:'n publbhed in 
the Engli:,h lanizua~e; it h; condensed. clear, and comprehemive. The profound learning 
and great clinical l''P'-:ricnce of the di~tinguh.hecl author !ind expre~sion in thb book in ;i 

mo~t attractive and in~irunive form. Young practitioner,. to whom experienced con~ult.mts 
may not be a\·ailable will lind in thi!> book invalualile counsel and help."-TllAU. A 
RtA\IY, ~1-D., LL IJ_, p, "w>r ll/ Clinical Cpuco/1~.;)', .l!t:diml Cr.>llc,,. of Ohio. 

GLEASON 'S DISEASES OF THE EAR. Second Edition, Revised. 
Essentials of Diseases of the Ear. By E. B. GLEAso:..·, S.B., 
,\I . lJ., Clinical Professor of Otology, l\led:co-Chirurgical College, 
Philadelphia i Surgeon-in-Charge of the Nose, Throat, and Ear Depart· 
ment of the i'\orthern Dispensary. Philadelphia. 208 pages, with 
114 illustrations. Cloth , ~ t.oo; interleaved for notes, 5 1. z5. 

[Sec !:J(Junders' Q11estio11-Co111pends1 page 21 .J 

GOULD AND PYLE'S CURIOSITIES OF MEDICINE. 
Anomalies and Curiosities of Medicine. Bv GEORGE llf. Gol:LD, 
l\f . D., and WALTER L. PnE, :\L D. An encyc101>_e~ ic c.ollection of 
rare and extraordinary cases and of the most stri king mstances of 
abnormality in all branche~ of ,\.[edicine and S~irgery1 • derfred fron~ an 
exhausti\'e research of medical literature fro~1 its ongm to the pres_ent 
day, abstracted, classified, annotated,. and mdexed .. Ha~dsome im
perial octavo volume of 968 pages, with 295 engravrngs m the text, 
and r 2 full-page plates. Cloth, s6.oo net; J falf Morocco, $7.00 net. 
Sold /1i• Subscriflio11. 

~='i;g:~'.~r~::~:~l~;f:~~\i~::,f~'.;~31r;~r:.~~ri~:~:~~:tii~~~:~~:0J;:;,i~::~j!~;f~~ 
Journal. 
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GRIFFIN'S MATERIA MEOICA ANO THERAPEUTICS. 
Manual of Materja Medica and Therapeutics. By HENRY A. 
GRIFFIN, A.B., M.D., Assistant Physician to the Roosevelt Hospital, 
Out-Patient Department, Xew York City. I11 Preparation. 

GRIFFITH ON THE BABY. 
The Care of the Baby. By J.P. CROZER GR IFFTrn, :\1.D., Clini
cal Professor of Diseases of Chi ldren, University of Pennsylvania i 
Physici3n to the Children's Hospital, Philadelphia, etc. 121110, 392 

pages, with 67 illustrations in the text, and 5 plates. Cloth, SJ. 50. 

"The best book fortl1euseof the young mother with which we are acquainted ... 
There are very fow general practitioneh who could not read the book through with ad\'an
tage. "-Archives of Pcdiatriu. 

"The whole book i!> characteri zed by rnre good sense, and is eddently written by a 
master hand. Itcanbcreadwilh benefit notonlybymother.:;but by medical .-,tudentsand 
by any practicioneh who have not had large opportun ities for observing ch ildren. "-Amt'Yi· 
can Jounurl of Obs/dries. 

GRIFFITH 'S WEIGHT CHART. 
Infant's Weight Chart. Designed by J. P. CROZER GRIFFITH, M. D., 
Clinical Professor of Diseases of Children in the University of Penn
sylvania, etc. 25 charts in each pad. Per pad, 50 cents net. 

A convenient blank for keeping a record of the child's weight during the first two years 
of life. Printed on each chart i!> a cun·erepresenting theavernge weight of a healthy infant, 
so th3tanyde,· irition from the norm31Can readily be detected. 

GROSS, SAMUEL 0., AUTOBIOGRAPHY OF. 
Autobiography of Samuel 0. Gross, M . O., Emeritus Professor of 
Surgery in the Jefferson .Medical College, Philadelphia, with Remi
niscences of His Times and Contemporaries. Edited by his Sons, 
SAMUEL W. GRoss, M.D., LL.D., late Professor of Principles of Sur
gery and of Clinical Surgery in the Jefferson Medical College, and 
A. HALLER GROSS, A.:ti.1., of the Ph iladelphia Bar. P receded by a 
Memoir of Dr. Gross, by the late AUSTIN FLINT, M.D., LL.D. In 
two handsome volumes, each containing over 400 pages, demy octavo, 
extra cloth, gilt tops, with fine Frontispiece engraved on steel. Price 
per volume, s2.50 net. 

"Dr. Cross was perhaps the most emincnl exponent of medical science thal America 
has yel produced. ~!is Autoliiography, ~elated .as it is with 3 fulness 3nd completcne!>'t 
seldom to he found m such works, is an mtere'ttmg and \•aluable book. I le commenl't on 

~;n;~.~~-i~~ ;~~$~~Ziv~ ~~~,~~~~~~g7~:~~.I men and medical practice, iu a very interest· 

HAMPTON'S NURSING. 
Nursing: Its Principles and Practice. By ISABEL ADAMS HAMP
TON, Graduate of the I'\ew York Training School for Nurses attached 
to Bellevue Hospital; Superintendent of Nurses, and Principal of the 
Training School for Nurses, Johns Hopkins Hospital, Baltimore, Md. 
12mo, 484 pages, profusely illustrated. Cloth1 ,s2.oo net. 
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HARE'S PHYSIOLOGY. Fourth Edition, Revised . 
Essential s of Physiology. By H . A. H ARE, .M. n., Proressor of 
Therapeutics and l\lateria 1'.ledica in the Jefferson ~ l edica l College of 
Philadelphia; Physician to the Jefferson l\Iedical College H ospital. 
Containing a series of handsome illustrations from the celebrated 
"!cones Nerrnru m Capit is" of Arnold. Crown octavo, 239 pages. 
Cloth, " 1. 00 net; interleaved for notes, $ 1 .25 net. 

[See Saunders' Question-Compends, page 21. ] 
Ruo~:;,r~: 1~~.t0~~.nd en~ation of physiologicnl knowledge we have yet seen. " - Jllediral 

HART'S DIET IN SICKNESS AND IN HEALTH. 
Diet in Sickness and in Health. B y M RS . ERNE~T H ART, fo rmerl y 
Student of the Faculty of Med ici ne of Pa ris and of the London School 
of Med icine fo r W omen ; wi th an J ~TRODUCTION by S 1R H ENRY 
T H0:-.1Pso:-:, F. R .C.S., l\LD., London. 220 pages; illust rated. Cloth , 

1.50. 
" We recommend it cordially to the aueni ion of :ill pract itioner-,; both to the m and to 

theirpatienbitm.'.lybeofthegreatestservice."-.\0·;<' H•rk.lletliml.Jo11rn11/. 

HAYNES' ANATOMY. 
A Manual of Anatomy. By I Rn:-<G S. H AY:..'ES, 1\1. D., Adjunct 
]Jrofessor of Anatomy and Demonstrator of Ana tomy, Medical Depar t
ment of the New York Un iversity , etc. 680 pages, ill ustrated with 42 
diag rams in the text, and 134 fo ll -page half-tone illustrations from 
original photographs of the author 's dissections. Cloth, s2. 50 nee. 

HEISLER'S EMBRYOLOGY. 
A Text- Book of Embryology. By ]OHN C. H EISLER, M.D., Pro
fessor of Anatomy in the l\ledico-Chirurgical College, Philadelphia. 
In Preparation. 

HIRST'S OBSTETRICS. 
A Text· Book of Obstetrics. By BARTON CooKE H1 RST, M . D ..• 
Professor of Obstetrics in the eni\·ersity of Pennsylvania. In Prepa-
ratiOn. 

HYDE AND MONTGOMERY ON SYPHILIS AND THE VENEREAL 
DISEASES. 

~{f)hili~o~e~!rt~t S~i~1":,~~8~'e~~~:a~5~~~eas~:. ~~~Ei~R~=~· ~. ~~~~~ 
G0.:\11-;~," M. n., Lecturer on ,Oermatology and Gen ito-U rina~ y Diseases 
in Rush ~ledical College, Ch1cago, l ll. 6 18 pages, profusely illustrated. 
Cloth, 52.50 net. 
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JACKSON AND GLEASON'S DISEASES OF THE EVE, NOSE, AND 
THROAT. Second Edition, Revised. 

Essentials of Refraction and Diseases of the Eye. By EowARD 
JACKSON, A.M., i\1.D., Professor of Diseases of the Eye in the Phila
delphia Polyclinic and College for Graduates in ~Iedicine; and
Essentials of Diseases of the Nose and Throat. Ry E. HALD
w1N GLEASON, l\I.D., Surgeon-in-Charge of the ;\o'ie, Throat, and 
Ear Department of the Northern Dispensary of Philadelphia. Two 
volumes in one. Crown octavo, 290 pages; 1 z..i. illustrations. Cloth, 
$1.00; interleaved for notes, si.25 

[Sec Saunders' Question-Comfel/{ls, page 21.J 
and~~~'~~;~~~ :a~;~ed~~1~l;~~~~~!~~~f;),~~;~!~;~~~~~::S;d, 'R~~\'n~~~~t are both capable men, 

KEATING'S DICTIONARY. Second Edition, Revised. 
A New Pronouncing Dictionary of Medicine, with Phonetic 
Pronunciation, Accentuation, Etymology, etc. BY ]OHN l\J. 
KEATINC 1 1\I. 0., LL. D., Fellow of the College of Physicians of Phila
delphia i Vice-President of the American Prediatric Society; Editor 
"Cyclopredia of the Diseases of Children," etc.; and HF.NR\' 
HAmLTON, Author of "A New Translation of Yirgil's iEneid into 
English Rhyme," etc.; with the collaboration of J. CHAUIERS DA
CosTA, M.D., and FREDERICK A. PACKARD, M. n. \\"ith an Appendix 
containing Tables of Bacilli, l\ficrococci. Leucoma'ines, Ptoma"ines; 
Drugs and Materials used in Antiseptic Surgery; Poisons and their 
Antidotes; Weights and Measures; Thermometric Scales; New 
Official and Unofficial Drugs, etc. One volume of OYer 800 pages. 
Prices, with Denison's Patent Ready-Reference Index: Cloth, $5.00 
net; Sheep or H alf l\Iorcicco, $6.oo net; Half Russia, • 6. 50 net. 
Without Patent lndex: Cloth, ,S4.oo net; Sheep or Half l\[orocco, 
$5.00 net. 

KEATING ' S LIFE INSURANCE. 
How to Examine for Life Insurance. By JOHN M. KEATING, M. D., 
Fellow of the College of Physicians and Surgeons of Philadelphia; 
Vice-President of the American Prediatric Society; Ex-President of 
the Association of Life Insurance l\ledical Directors. Royal octavo, 
211 pages i with two large half.tone illustrations, and a plate prepared 
by Dr. l\lcClellan from special dissections; also, numerous olhcr 
illustrations. Cloth, $2.00 net. 

"This i;; by for the most useful book which has yet appeared on insurance examination, 
a subject of growing imerest :md importance. Not the lea':>t valuable 1lOrtion of the \'Olume 

~~~~~;~~~£ii~~~;;~~~:i1~fe;i:!~~~~~:~~J;~i::1~~~
1

~~~~~~f~~~:if~~c~~;~1;~:,;.;!!e ~I}~~:l~~; 
Nnvs. 
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KEEN ON THE SURGERY OF TYPHOID FEYER. 
The Surgical Complications and Sequels of Typhoid Fever. 
By w,r. \\' . .KFF'\', ~l.D .. LL.D., Profes~orof the Principles of Sur
gery and of Clinical Surgery. Jefferson ~ledical College, Philadelphia; 
Corresponding ~I ember of the Socit!te de Chirurgie, Paris; l lonorary 
Member of the Societe Belge de Chirurgie, etc. Octavo volume of 
about 400 pages. Cloth, $3.00 net. .1Year!_y Read)'· 

KEEN'S OPERATION BLANK. Second Edition, Revised Form. 
An Operation Blank, with Lists of Instruments, etc. Required 
in Various Operations. Prepared by\\'. W. KEEN, l\L.D., LL.D., 
Professor ~f the Principles of Surgery in Jefferson Medical College, 
Philadelphia. Price per pad, containing blanks for fifty operations, 
50 cents net. 

KYLE ON °THE NOSE AND THROAT. 
Diseases of the Nose and Throat. By D. BRADEN KYLE, ~LD., 
Chief Laryngologist to St. Agnes' Hospital, Philadelphia; Bacteri
ologist to the Orthopoedic Hospital and Infirmary for Nervous Diseases i 
Inslructor in Clinical :\Iicroscopy and Assistant Demonstrator of 
Pathology in the Jefferson Medical College, etc. fn Preparation. 

LAINE'S TEMPERATURE CHART. 
Temperature Chart. Prepared by D. T. L\INf:, M.D. Size 8 x 13)-f 
inches. A conveniently arranged Chart for recording Temperalure, 
with columns for daily amounts of Urinary and l'ecal Excretions, 
Food, Remarks, etc. On the back of each chart is given in full the 
method of Brand in the treatment of Typhoid Fever. Price, per pad 
of 25 charts, 50 cents net. 

espe:;aTi; }~: c~~· or~;::l~~,i~e~.~~:,5:.;;~~l~!~(;~ (~:knuc:t~.f great rnlue in fever ca~es, :ind 

LOCKWOOD'S PRACTICE OF MEDICINE. 
A Manual of the Practice of Medicine. By GEORGE RoE Lo<.:K
wooo, M.D., Professor of Practice in the Wom?-n's l\l.edical ~olle~e 
of the New York Infirmary, etc. 935 pages, with 75 1llustrat1ons 111 

the text, and 22 full-page plates. Cloth, $2.50 net. 

in th:· 1~~::se;~~/~~~~\'~~~~.i;;_:fla~::,.1~,~ .. ~i~~Ji~~e;y;~,.!~z~~eatment u~ually enumerated 

LONG'S SYLLABUS OF GYNECOLOGY. 
A Syllabus of Gynecology, arranged .~"Conformity wi~h "An 
American Text- Book of Gynecology. By J. \V. LONG, M.D., 
Professor of Diseases of \\'omen and Children, l\[edical College of 
Yirgi nia , etc. Cloth, interleaved, $T .oo net. 

Pf:;::i\2~, 0~~~:::~~2~~:,:,£;:;~dEi2~
1

~~,~E~;'..~i~~~i,::;f,~2~);;,~~'.~~.:'.'~~:~"~~~ 
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MACDONALD'S SURGICAL DI AGNOSIS AND T REATMENT. 
Surgical Diagnosis a nd T reatment. By J. \V. i\lACDON,\LO, M.D. 
Edin., L.R.C .S. , Edin . , Professor of the Practice of Surgery and of 
Clinical Surgery in Hamline University; Visiting Surgeon to St. 
Barnabas' Hospital, Minneapolis, etc. Handsome octavo volume of 
800 pages, profusely illustrated. Cloth, $5.00 net i Half Morocco, 
56.00 net. 

"Thcrapidndvancesmadeintheartof surgeryhavecausedtheli1crntureof the science 

~~eg~1~~: ~/~:~~~d ~~~~~~:~y 0[0 5~~::?;1:~ ~~~~1-y "·~-~u~n~~~:t1~~alt~:.1t;:~\~1~f s~~~=o1~'i;~:.~~;~ · :~: 
however, almost limited to two questions which he must answer every time his profrssional 
advice or help is sought. The first quel!tion is, '\\'hat is the disease or injury?' The 
second question is, '\\'hat is thepropertreatment?' 

"\\'hi\e I would not fora moment underestimate the importance of a profound study 
of the principles of surg-ery, of surgical pathology, or of Lacteriology the present work will 
be contined to a ~olution of the two questions just mentioned, with Lhe view of putting iuto 
the hands of students and practitioners a single volume contain ing the most practical part 
of praclical surgery."-From tluAut/1or's Preface. 

MALLORY AND WRIGHT'S PATHOLOGICAL TECHNIQUE. 
Patholog ical Techn ique. By FRANK B. l\IALLORY, A~l\f. 1 M.D., 
Assistant Professor of Pathology, Harvard University Medical School; 
and J AMES I-I. WRIGHT, A.~ l. , M.D., Instrnctor in Pathology, Harvard 
University 1\Iedical School. Octavo vo lume of 396 pages, handsomely 
illustrated. Cloth, s2. 50 net. 

"I havebeenlookingforwardtotbepublicationof this book, and I am glad to say that 
1 find it to be a mo't useful laboratory and pos1-mortem guide, full of practical information, 
and well up to date. "-WILLIA~! 11. \YELCll , Profusor of Pathol"g)', )ohm /Jopki11s l 'ni
versity, Baltimore, 11/d. 

MARTIN'S MINOR SURGERY, BANDAGING , AND VENEREAL 
DISEASES. Second Edition , Revised. 

Es sentials of Mino r Surgery , Bandaging, and Venereal 
Diseases. By EowARD I\ IARTIN, A.i\l., M. 0., Clinical P rofessor of 
Genito-Urinary Diseases, University of Pennsylvania, etc Crown 
octavo, 166 pages, with 78 illustrations. Cloth, St.co; interleaved for 
notes, si.25. 

[See Sau11ders' Questiou-Compends, page 2 t. ] 
"A \"ery practical and sp;tcmalic study of the subjects, and shows the author's famil

iarity with the needs c.f student:>. "-Therapeutfr Ga::ette. 

MARTIN 'S SU RGERY. Sixth Edition, Rev ised . 
Essentia ls of Surgery. Containing also Venereal Diseases. Surgi
cal Landmarks, Minor and Operative Surgery, and a complete de
scription, with illustrations, of the Handkerchief and Roller Bandages. 
By EuwARD I\ IARTIN, A.M., I\t.D., Clinical Professor of Gcrnto
Urinary Diseases, University of Pennsyhania, etc. Crown octavo, 338 
pages, illustrated. With an Appendix containing full directions for the 
preparation of the materials used in Antiseptic Surgery, etc. Cloth, 
$1.00j interleaved for notes, s1.25. 

[See Saumlers' Question-Compemls, page 21.J 
"Contains all neccssnryessentials of modern surgery in a comparatively small space. 

I ts style is interesting, and its illustrations are admirable. "-,1/edical and Surgical A'eporter_ 
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MCFARLAND'S PATHOGENIC BACTERIA. 
Text-Book upon the Pathogenic Bacteria. Specially written 
for Students of Medicine. By JosEPH McFARLANu, M. D., Pro
fessor of Pathology and Bacteriology in the l\ledico-Chirurgical College 
of Philadelphia, etc. Octavo volume of 359 pages, finely illustrated . 
Cloth1 $2. 50 net. 

~~1;f ~~:~;,;1~{~~~i~Ii{Jl~~~~~;;,f~1:~~!~~~~5~:~1§,:i~:~~;~1:f ;i~;~l~:::::~~t; 
MEIGS ON FEEDING IN INFANCY. 

Feeding in Early Infancy. By ARTHUR V. MEIGS, l\LD. Bound 
in limp cloth, flush edges, 25 cents net. 

~J~~i;,1;~;~~;~~1,:~~~~~l~~i~~o:t;,en~~r~n~~~~do~e;v~ 1~1~~c~:0m~1~~1sp!1{'~~:~~-ml;~~eg::i~1~~ 

MOORE'S ORTHOPEDIC SURGERY. 
A Manual of Orthopedic Surgery. By JA ~I ES E. i\JoORE, M.D. , 
Professor of Orthopedic<; and Adjunct Profe~sor of Clirtical Surgery, 
Uni\·ersity of ~linnesota, College of l\.ledicine and Surgery. Octavo 
volume of 356 pages, handsomely illustrated. Cloth, s2.50 net. 

A practical book based upon the author's experience, in which special <;tress is laid 

~kn t~~~~it~~~~~o~~~~ ~::~\i~~e:,~:~~ta~~~~~~c~a~,.~1 c~~;t~l~~~ 1~~ttl:~1;e~:~:!r!~~~~~~i~~c;~ 
be found m the middl e couNe between the surgeon who operates too frcquenlly and the 
orthopedist who ~eldom opera1es. 

MORRIS'S MATERIA MEDICA AND THERAPEUTICS. Fourth 
Edition, Revised. 

Essentials of Materia Medica, Therapeutics, and Prescription
Writing. By H ENRY M ORR IS, l\.T.D., late Demonstrator of Thera
peutics, Jefferson Medical College, Philadelphia, Fellow of the College 
of Physicians, Philadelphia. etc. Crown octavo, 250 pages. Cloth, 
s i. oo; interleaved for notes, sr.25. 

[See Sa1111ders' Questiun-Compmds, page 21. J 

sion. :'.'!_h~s,,;;,:~11a1J,~~:l;;,~:,~;;1:~~/ i;~!; old edition, has been largely improved by m·i· 

MORRIS, WOLFF, AND POWELL'S PRACTICE OF MEDICINE. 
Third Edition, Revised. 

Essentials of the Practice of Medicine. By HENRY MORRIS, M. D., 
late Demonstrator of Therapeutics, J.e~erson 1'1ed.ical Co!leg;, Pl~ila
delphia; with an Appendi x on the Chntcal and M1croscop1c ,bxa1~1ma
tion of Urin e, l>y L AwRF:NCE \VoLFF, l\~.D., pemonstratorof Chem ist ry, 
retrer:;on Medical Col lege, Philadelphia. bnlarged by some 300 essen
tial formula.! collecced and a rranged by WJi,LI Al\I M. JlOWELL, M.D. 
Po.st-octavo, 488 pages. Cloth, $2 .00. 

[See Saunders' Q11estion-Co111pmds, page 21.J 

styl;:;;~~,::;'..~.'.".';,;:,,~°;:'.~:! ·;~!,f,;;:,~;:':;~; J.::~k; molt" full "'"" be de.l.od, ond 
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MORTEN'S NURSE'S DICTIONARY. 
N urse's Dict ionar y of M ed ical Terms and N ursing Treat 
m e nt. Containing Definitions of the Principal Medical and Nursing 
Terms and Abbreviations; of the Instruments, Drugs, Diseases, Acci
dents, Treatments, Operations, Foods, Appliances, etc. encountered 
in the ward or in the sick-room. By Hol'\NOR MORTEN, author of 
''How to Become a Nurse,'' etc. 16mo, 140 pages. Cloth, S• .oo. 

NANCREDE'S ANATOMY. Fifth Edition . 
Essentia l s of A natomy, including the Anatomy of the \'iscera. 
By CHARLES B. NANCREDE, M.D., Professor of Surgery and of Clini
cal Surgery in the University of i\Iichigan, Ann Arbor. Crow n octa\·o, 
388 pages; 180 illustrations. With an Appendix containing over 60 
illustrations of the osteology of the human body. Based upon Gray's 
AJJafomy. Cloth, S1 .oo; interlea\'ed for notes, 51.25. 

[See Saunders' Queslion-Compends, page 21.J 
"For sc]f.quining and keeping fresh in mind the knowledge of :i.natOm}' gained at 

school, it would not bt! eas)' to speak of it in terms too fa\·oral>le. "-Amaim11 Pnutitio11tr. 

NANCREDE'S ANATOMY AND DISSECTION. Fourth Edition . 
Essentials of A natomy and Ma nual of Practical Dissection. 
By CHARLES B. t\ANCREDE, !\1. D., Professor of Surgery and of Clinical 
Surgery, University of l\lichigan, Ann Arbor. Post-octavo; 500 pages, 
with full-page lithographic plates in colors, and nearly 200 illustrations. 
Extra Cloth (or Oilcloth for the dissection-room), $2.00 net. 

NORRIS'S SYLLABUS OF OBSTETRICS. Third Edition , Revised . 
Sy lla bus of Obstetrical Lectures in the Medica l De partment 
of the Uni vers ity of Pennsy lva nia. By R1c.:HARD C. NORRIS, 

A.::\1., l\LD., Demonstrator of Obstetrics, University of Pennsylvania. 
Crown octavo, 222 pages. Cloth, interleaved for notes, s2.oo net. 

"This work is so for superior to others on the same subject that we take pleasure in 
calling au~ntion l>ricfl)' to its excellent feature:;. It covers the ~ubject thoroughly, and will 
prO\'e in,·aluable lx>th to the student and lhe practitioner. "-.1.Vt·.lica/ Recor.I, New York 

P EN ROSE'S DI SEASES OF WOMEN. 
A Text - Book of Diseases of Wom en . By CHARLES B. PENRO~E, 
l\LD., P11.D., Professor of Gynecology in the University of Pe11nsyl
vania; Surgeon to the Gynecean Hospital, Philadelphia. Octavo 
volume of 529 pages, handsomely illustrated. Cloth, $3. 50 net. 

"The book is tobc commended without reserve, not only to the student but to the 
general practitioner who wishes to ha\'e the latest and best modes of treatment explained 
with ab!;Ohlle clearncss.''-Tlumpmtic Ca:;d/e. 

"Taking it all in all, thisisinouropiniononeof tbc best works upon this subject that 
has appeared, and Mr. Saunders may ft:el justly proud of having the work i-.sued from bis 
press. "-/lfattl1ews' Quarterly jomual. 
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POWELL'S DISEASES OF CHILDREN. Second Edition. 
Essentials of D iseases of Children. By \ru.t1.u1 l\L PowELL, 
i\[.J)., .\tten<ling Physician to the i\Tercer House for Invalid 'Vomen 
at Atlantic City,!\. J.; late Physician to the Clinic for the Diseases of 
Children in the H ospital of the L'nive~ity of Pennsylvania. Crown 
octa\'O, z22 pages. Cloth, ,S1.oo; interleaved for notes, }r.25. 

[See Saunders' Q11estio11-Compe11ds, page zr. J 
"Contains the gi"t of all the best work:;. in the department to which it relates."

..lmerfra11 Prad1titmera11d .\~·;:<'.I'. 

PRINGLE'S SKIN DISEASES AND SYPHILITIC AFFECTIONS. 
Pictorial A tlas of Skin Diseases and Syphilitic Affections 
(American Edition ) . Translation from the French. Edited by 
J. J. PR1=--GLE, M .8. , F.R.C.P., Assistant Physician to the l\Iiddlesex 
H ospita l, London. Photo-lithochromes from the famous models in 
the ~luseum of the Saint-Louis Hospital, Paris, with explanatory wood
cuts and text. Complete in 12 Pans. Price per Part , 53.00. 

"I strongly recommend thi:.Atlas. ll1eplate;;areexceedinglywell executed, and will 
be of gn~at value to all !itudying dermatology.''-.STU'llE!'\ )1At:Kl·NZl.t, )l.D. (London 
Hospital1 . 

"The introduction of explanatory wood·CUls in the text b a 110\'Ci an<l most important 

~e:t~i~eg :'~;~c~e~~~~~1;0r~~t;.11e17a~tl1~~e~1a~~C:n 11~~~;;1~:1~:~,i~t ~f ~1:rr:~~~~1:::1i!~~~)~; !~:i° g;~1~~~i 
merit.··-.\ ·ew } Or..<· .Jfediml Journal. 

PYE'S BANDAGING. 
Elementary Bandaging and Surgical Dressing. With Direc
tions concerning tht:! Immediate Treatment of Cases of Emergency. 
For the use of Dressers and Nurses. By WALTER PYF., F.R.C.S., late 
Surgeon to St. 1\fary's H ospital, London. Small 121110, with over 80 
illust rations. Cloth, Rexible covers, 7 5 cents net. 

and port· 

RAYMOND'S PHYSIOLOGY. 
A Manual of Physiology. By JosErtt H. RAn10'.>.'o, A.M., M.D., 
Professor of Physiology and Hy~iene an.ct Lecturer on c_;ynecol.ogy in 
the Long Island College Hospital; 1>1re~tor of ~>hys1ol~gy 1.n the 
Hoagland Laboratory. etc. 382 pages, with 102 1llustrat10ns rn the 
text, and 4 full-page colored plates. Cloth, S1.25 net. 

texl i~ ~~~:;e:~~~~s~·~~-~tfi~~l~~e~~·p~i~~i;~o~;'.~?~~~~~!~ l:~;~~;!';;Jo~~,:~~d with care. The 

RONTGEN RA VS. . . . 
Archives of the ROntgen R,:ty ( Formerly Archives of Chmcal 
Skiagraphy). Edited by SYDNEY Row.LAND, M.A., M.~l.C.S.,_ and 
\\'. s. Hn>J.EY, l\f.D., M.R.C. S. A series of collotype 11lustrat1ons, 
with descriptive text, ill ustrating th~ applications of the new photo-

f~tY,t°p~;:sdi~i~~ ;~~~; S~~~1~r!i'_, ;~~~e/er Part, $1.00. Now ready : 



SAUNDERS' 
Arranged in Question and 

Answer Form. 

QUESTION THE MOST COMPLETE AND BEST 

COMPENDS 
ILLUSTRATED SERIES OF 

COMPENDS EVER ISSUED. 

Now the Standard Authorities in Medical Literature .... 
w ith Students and Practitioners in every City of the United States and Canada.. 

OVER 165,000 COPIES SOLD. : 

THE REASON WHY. 
They arc the advance guard of "Student's H elps "-that DO HF.LP. T hey are the 

leaders in their special line, well and authori tat ively written by able men, who, as teachers in 
the large colleges, know exactly what is w:i.nted by a student preparing for his examinations. 
The judgment exercised in the selection ofauthorsisfullydemonstrntcd by their professional 
standing. Chosen from the ranks of Demon~trators, Quiz-masters, and As!.istants, most of 
them have become Professors and Lecturers in their respective colleges. 

Each book is of com·enient size (5x7 inches), containing on an average 25opages, 
profusely illustrated , and elegantly printed in clear, readable type, on fine paper. 

The entire series, numbering twenty-three ''olumes, has been kept thoroughly revised 
andenlargedwhennecessary,manyofthebooksbeinginthei r tifthandsixtheditions. 

TO SUM UP. 
Although there nre numerous other Quizzes, ~bnuals, Aids, etc. in the market, none of 

them approach the "Blue Series of Question Com pends;" and the claim is made for the 
following points of excellence: 

I. Profossionnl distinction and reputation of authors. 
2. Conciscness,clearness,andsoundncssof treatment. 
3. Quality of illustrntions, paper, printing, and binding. 

Any cf these Compeods will be mailed on receipt of price (see next page for List). 



Saunders' Question-Compend Series. 
Price, Ooth, $J.OO per copy, ucept when otherwise noted. 

I. ESSE~TIALS OF PHYSIOLOGY. By 11. A. IIA RE, M. D. Fourth edition, 
n:v1scd nnd enlarged. (,S t. oo net.) 

2 . ESSE~TIALS OF SUR~~ER.Y. _By EDWARD MARTIN, :M.D. Sixth edition, 
revised, with an Appendix on Anti septic Surgc1·y. 

J. ESSE~TIALS OF ANA!Ol\-'lY. By C 11AR1..1·:s B. NANCREDE, M.D. Fifth 
ecl1uon, withnn Appendix 

4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND INORGANIC. 
By LAWR ENCE \\'OJ.FF, l\ l.D. Fourth edition, revised, with an Appendix. 

5. ESSEN!IALS OF OBSTETRICS. By\\'. EASTERLY ASHTON, 1\1.D. Fourth 
edition, re\•ised and enlarged. 

6. ESSENTIALS OF PATHOLOGY AND MORBID ANATOMY. By C. E. 
ARMAND SO!PLF., M.0. 

7. ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS, AND PRE· 
SCR.IPTION -WRITINO. By H £NRV Moa1m, 1\1.D. Fou rth edition, revised. 

8, 9, ESSENTIALS OF PRACTICE OF J\1EDICINE. By H ENRY MORRIS 
M .. o. An .Appendix on URINE EXAMINATl_DN. By LAWU;NC £ \\°QLfl', M.D'. 
Tlurd edition, enlarged by some 300 Essential Formul::c, selected from eminent 
authorities, by\\"~!. M. POWELL, M.D. (Double number, S2.oo.) 

0

10. ESSENTIALS OF GYNA:COLOGY. By EDWIN B. CRACIN, M.D. Fourth 
edilion,revi!>ed. 

11. ESSENTIALS OF DISEASES OF THE SKIN. By li ENR\' W. STELWACON, 
1\1. D. Third edition, revised and enlarged. (S l.OO net. ) 

12. ESSENTIALS OF 11\INOR SURGERY, BANDAGING, AND VENEREAL 
DISEASES. By EDWARD MARTI N, l\ l. D. Second ed., revised and enlarged. 

13. ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY, ANO HYGIENE. 
By C. E. ARMAND SEMPU:, M.D. 

14. ESSENTIALS OF DISEASES OF THE EYE, NOSE, AND THROAT. 
By E DWARD J AC KSON, M.D., and E. B. GLEASON, M.D. Second ed., rev ised. 

15. ESSENTIALS OF DISEASES OF CHILDR.EN. By WILLIAM l\I. P OWE LL, 
M.D. Second edition. 

16. ESSENTIALS OF EXAMINATION OF URINE. By LAWRENCE WOLFF, 
M.D. Colored ' 4 VOGEL ~CALE." (75 cents.) 

17. ESSENTIALS OF DIAGNOSIS. ByS. SousC011EN,M.D.,andA. A. Es11N£R, 
l\1.D. (· 1 50 net. ) 

18. ESSENTIALS OF P~ACTICE OF PHARMACY. By Ll.'CIUS E. SAYRE. 
Second edition, revised and enlarged. 

20. ESSENTIALS OF BACTER.IOLOGY. By l\ I. Y. BALL, M.D. Third edition, 
revised. 

21. ESSENTIALS OF NERY_OUS msEASES AND INSANITY. By JOUN c. 
SllAW, l\l.D. Thirded1uon,rensed. 

22 ESSENTIALS OF MEDICAL PHYSICS. By FRrn J. BROCKWAY, l\l.D. 
• Second edition, revi-.ed. (• I.OO net. ) 

23. ess;n~~.~t,\~J\SR~~. ~.~\~~~~I~ ~~CTRICITY. By DAVID D. STEWART, M.D. , 

24. ESS~:C!.',tc~~io~~re~i~~:~1~~~ea?i~ e~~~ed~AR.. By· E . B. GLEASON, M.D. 

Pamphlet containing specimen pageSt etc. sent free upon application. 



PRACTICAL, EXHAUSTIVE, AUTHORITATIVE. 

SAUNDERS, 

New Series of Manuals 

STUDENTS AND PRACTITIONERS. 

THAT there exists a need for thoroughly reliable hand-book.s on 

the leading branches of Medicine and Surgery is a fact amply 

demonstrated by the favor with which the SAUNDERS NEW 

SERIES OF MANUALS have bun received by medical students 

and practitioners and by the Medical Press. These manuals are not 

merely condensations from present literature, but are ably written by 

well-known authors and practitioners, most of them being teachers in 

representative American colleges. Each volume is concisely and author

itatively written and exhaustive in detail, without being encumbered 

with the introduction of "ca.ses," which so largely expand the ordinary 

text-book. These manuals will therefore form an admirable collection 

of advanced lectures, useful alike to the medical student and the prac

titioner: to the latter, too busy to search through page after page of 

elaborate treatises for what he wants to know, they will prove of ines

timable value; to the former they will afford safe guides to the essen

tial points of study. 

The SAUNDERS NEW SERIES OF MANUALS are con

ceded to be superior to any similar book.s now on the market. No 

other manuals afford so much information in such a concise and avail

able form. A liberal expenditure has enabled the publisher to render 

the mechanical portion of the work worthy of the high literary stand

ard attained by these books. 



S aunders' New S eries of Manuals. 

VOLUMES PUBLISHED. 

PH YSIOLOGY. By JOSEPH llOWARD RAYMO:\"O, A.'.\!., M.n., Profossorof Physiology 

~~ec~~>~~f~~1):1;~110~;~:1u;1~~ 1~~a~;:~~cr~ra~~r>~~1:lc~-0~fiu!:~~e~I. c~:~5~. ~:~;i'\\~1t'. 
SURGERY, Gene ral and Ope rative. By jo11N CHADIF.Rs DACosn, l\I.D., Clini· 

fl~i~~~~~~~~r I f;sl~~:~e;(~·- J e1n88i~:~~t~!~~~~=~n;~o~~e~f;te~.hil(1;!~~:~~ ;111~~~~)1 ~!o~\~~ 

DOSE- BOOK AND MANUAL OF PR.ESCR.IPTION· WR.fflNG. By E. Q. 

J;11~1~~ :ro~ilu~~~~~d.Oe~~~~;:~r$~~~50~1 ~_herapeut1cs, JefTmon Medical College, J>hila-

SURGICAL A SEPSIS. By CAR~ _BECK, l\I. D., Surgwn to ~t. .Mark's Hospital and 
to the Xew York Gennan Polikh111k, etc. Jllustrnted. Cloth, ,51.25 net. 

1'1EDICA L JURISPRUDENCE. By ITE!\R\' C. CHAl'M.\N, i\ I. 0. Profe~sor of Inst i
tutes ?f )ledicine and )l~dical Juri~prudence in the Jeffer..on l\l cdical College of Phila
delplw1. ltlu!>trated. Cloth, 1.50 net. 

SYPHILIS ANO THE VENER.EA L DISEASES. By JAMF.S N~:\'JNS llvoE, l\l. IJ., 
Professor of Skin and \'enereal Dbeases, and FR.\:.iK II. )IONTG<nlFR\', )I. D., 
Lecturer on Uennatology and Genito-Urinary Di~ea!'-CS in Rush Medical College, 
Chicago. Profusely illu~trated. (Double number. ) Cloth, $2.50 nt:t. 

PR.ACTICE OF MEDICINE. By GEORGE RoE L OC KWOOD, ~I. D., Profes .. or of 
Practice in the \\'oman"s Medical College of the New York Lntirmary; Ju<;tructor in 
Physical UiagnO-.i!> in the :O. l edical Department of Columbia College, etc. I tlustrated. 
(Double number. ) Cloth, ,s2.5onet 

MANUAL OF ANATOMY. By I RVl!'\G S. 1-lA.vm:s, l\l.D., Adjunct Professor of 
Anatomy and Demonstrator of Anatomy, ~led1ca l Departmc,nt of tbe f..'ew York 
University, etc. Beautifully illustrated. (Double Number.) Cloth, $2.50 net 

MANUAL OF OBSTETR.ICS . . B>'. \V. A. NRWM~N Do.RtAND, l\l.D., Assista_nt 

~~~1:r~:t~aet~~s;~v~~~et[~~~i1~1~ 1:~~~ 1 typ~~f~=e~~si1:::;;~~~d.Chi{£:ib}~Y~:~~~r~)ca~1~;1~: 
s2.50 net. 

DISEASES OF WOM EN. By J. BL\ND SurroN, ~.R.C.S., Assistant Surgeon to 
Middlesex Hospital and ~urgeon to Cbel!>ea llosp1tal, London; and ARTHUR E. 
GILES, M.D., B.Sc. Lond., F.R.C.S. Edin., Assis1anl Surgeon to Chebea llospital, 
London. Handsomely illustrated. (Doublt: number.) Cloth, $2.50 net. 

VOLUMES IN PREPARATION. 

NOSE ANO THROAT. By D. BKAD~N ~\'LE, M.D., Chief_Laryng?logist to ~he St. 

fo~nN~/v~:~ii~~e~~~~d~l:s~~~~t!ai~e~\~~~~~~t~~i:~O:c~~>1;~:'<~~i!~~~~>t1t~e~:11~n!~~~~;ao7 
Pathology in thcJefferson l\ledical College, etc. 

NERVOUS DISEASES. By CHARLES W .. BURR, ~1. D., Clinic3:1 Professor o{ Xervo~s 

?i~=~~~· a~~e~~~~~~~~urfoi~a~~~~~e.0fs~~::se;IP~,1~i;tii~~t~~~:T~~~ 11to10tl~~c O&~hj~~e~~ 
Ho,.,pital,etc. 

on vari!~!raeu~ji~~t~\~u::~~~~:e~"t ~~~:i~~=t:~ries, at short intervals, carefu lly-prepared works 

Pamphlet containing specimen pages, de. sent free upon application. 



24 :iliedical Publications of W. B. Saunders. 

SAUNOBY'S RENAL ANO URINARY DISEASES. 
Lectu res on Renal a nd Urinary Disea ses. Hr RonERT SAt:NDB\", 
M. U. Edin., Fellow of the Royal College of Physicians, London, and 
of the Royal Medico-Chirurgical Society i Physician to the General 
Hospital; Consulting Physician to the Eye Hospital and to the Hos
pital for Diseases of Women; Professor of Medicine in Mason College, 
Birmingham, etc. Octavo volume of 434 pages, with numerous illus
trations and 4 colored plates. Cloth, $2. 50 net. 

"The volume makes a favorable impression at once. The style is clear and succinct 

~~~ a~~~Z:tffi~~I ~~Ye~~~~~e 1~~a~\~:jfr~~~1;~1~;!tt~!c~i~t\\~~~;!e:~~e.iha;eb~~t ~~1ra~~~Y c~~d~a~~~ 
recommended.''-Dritish Afedical Jountal. 

SAUNDERS' POCKET MEDICAL FORMULARY. Fourth Edition, 
Re vised. 

By WILLIAM M. POWELL, M.D., Attending Physician to the Mercer 
House for Invalid Women at Atlantic City, N. ]. Containing 1750 
formulre selected from the best-known authorities. With an Appen
dix containing Posological Table, Formulre and Doses for Hypo
dermic Medication, Poisons and their Antidotes, Diameters of the 
Female Pelvis and Fcetal Head, Obstetrical Table, Diet List for Various 
Diseases, Materials and Drugs used in Antiseptic Surgery, Treatment 
of Asphyxia from Drowning, Surgical Remembrancer, Tables of 
Incompat ibles, Eruptive Fevers, Weights and Measures, etc. Hand
somely bound in flexible morocco, with side index, wallet, and flap. 
si.75 net. 

"This Jiule book, that can be conveniently carried in the pocket, contains :m immense 
amount of material. It is very useful, and, as the name of the author of each prescription 
is given, is unusually reliable."-Aftdical Ruord, New York. 

SAUNDERS' POCKET MEDICAL LEXICON. Fourth Edition, 
Revised. 

A Dictionary of Terms and Words u s ed in Medicine and 
Surgery. By JOHN I\I. KEATING, M.D., Fellow of the College of 
Physicians of Phi ladelphia; Editor of the "Cyclopredia of Diseases 
of Children,'' etc.; Author of the ''New Pronouncing Dictionary of 
Medicine;" and HENRY HAMILTON, Author of "A New Translation 
of Virgil's .tEneid into English Verse;" Co-Author of the ''New 
Pronouncing Dictionary of Medicine." 32mo, 280 pages. Cloth, 
75 cents; Leather Tucks, S1.oo. 

Ame;~)!:,m;;,~!i·~~~ ~~~:.:;~io~~. terminology, accentuation, and definition. "-/ourn.d o/ tlu 

SAYRE'S PH ARMACY. Second Edition , Revised. 
Essentials of the P ractice of Pharmacy. By Lucws E. SAYRE, 

M.D., Professor of Pharmacy and Materia lvledica in the University of 
Kansas. Crown octavo, 200 pages. Cloth, $ 1 .00; interleaved for 
notes, s1.25. 

[See Smmders' Question-Compends, page 21 .] 

"The topics are treated in a !-;imple, practical m:mner, and the work forms a very useful 
student'!> manual. "-Boston Aledical and Surgical /ou/'lral. 



lJiedi cal Publications of W. B. Saunders. 25 

SEMPLE'S LEGAL MEDICINE, TOXICOLOGY, AND HYGIENE. 

i:sse~ntia l s of Legal Medicine, Toxicology, and Hygiene. By 
C . ~ - AR:-.1.\ND SEMPLE, B. A. , 1\L B. Can tab., M. R . C. P. Lond., 
Physician to the Northeastern Hospital for Children, Hackney, etc. 
Crown octavo, 2 12 pagesi 130 illustrations. Cloth, s1.oo; interleaved 
for notes, si.25. 

[See Saunders' Question·Compends, page 21.J 
"No general practitioner or student can afford to be without this valuable work. The 

subject:> nre dealt with by a mai;terly hand."-Lomlon Hospital Ga~ll~. 

SEMPLE'S PATHOLOGY AND MORBID ANATOMY. 

Essentials of Pathology and Morbid Anatomy. By C. E. 
ARMAND SEMPLE, B.A., M.B. Cantab., M.R.C. P. Lond. , Physician to 
the Northeastern Hospital fo r Children, H ackney, etc. Crown octavo, 
17-l pages; illustrated. Cloth, r.oo; interleaved for notes, St. 25. 

[See Saunders' Question-Compends, page 21. J 
"Should take its place among the standard volumes on the bookshelf of both student 

and practitioner. "-London Jio;pital Gazett~. 

SENN'S GENITO-URINARY TUBERCULOSIS. 

Tuberculosis of the Genito-Urinary Organs , Male and Female. 
By NICHOLAS SENN, M.D., PH.D. , LL.D., Professor of the Practice of 
Surgery and of Clinical Surgery, Rush Medical College, Chicago. 
Handsome octavo volume of 320 pages, illL1slrated. Cloth, $3.00 net. 

"An important book upon an important suhject, and written by a man of mature judg-
ment and wide ex perience. The author has given us an instructive book upon one of th e 
mostimportant suhjectsoftheday."-C/inica/Rtj>or/er. 

" A work which adds another to the many ohligations the profession owes the talented 
autbor."- Chicago /l/edieal Ruorder. 

SENN'S SYLLABUS OF SURGERY. 
A Syllabus of Lectures on the Practice of Surgery, arranged 
in conformity with .. An American Text- Book of Surgery." By 
NICHOLAS SENN, M. D., PH.D., Professor of the Practice of Surgery and 
of Clinical Surgery in Rush Medical College, Chicago. Cloth, $2.00. 

::~,bEfiJ~:;~~;fDt"~f p~:::'~.!\';~~ ·~:,":~, "."~~~,;:~~ .. ~·~~l~ot~h:i:~~:~ 

SENN'S TUMORS. 
Pathology and Surgical Treatment of Tumors., . ~y N. SENN, 

~l~~., ~r:cti~~i t~i 1~g~ ~r~~~s;e~~f 05fur~~~.~e~;~ ~~i~1~~1.c~)~1~~~f~ri; 
Attending Surgeon to Presbyterian H ospital; Surgeon-m-Ch.1ef, St. 
J ose)h 's H ospital,.Chicago. Octavo volume of 710 pages, with 51 5 
engr~vings, including fu ll-page colored plates. Cloth, $6.oo net; 
H alf '.\Iorocco, $7.00 net. 
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SHAW'S NERVOUS DISEASES AND INSANITY. Third Edition, 
Revised. 

Essentials of Nervous Diseases and Insanity . By JOHN C. 
SHAW, .M. D., Clinical Professor of Diseases of the Mind and Nervous 
System, Long Jsland College Hospital l\Iedical School; Consulting 
Neurologist to St. Catherine's Hospital and to the Long Island College 
H ospital. Crown octavo, 186 pages; 48 original illustrations. Cloth, 
$1.00 j interleaved for notes, s1.25. 

[See Saunders' Question- Compends, page 21.] 

STARR'S DIETS FOR INFANTS AND CHILDREN. 
Diets for Infants and Children in Health and in Disease. By 
LoUJs STARR, l\l. D., Editor of "An American Text-Book of the 
Diseases of Children." 230 blanks (pocket-book size), perforated 
and neatly bound in Rexible morocco. s1.25 net. 

The fin;l series or blanks are prepared for the first ~even months of infant life; each 
blank indicates the ingredients, but not the quan tities.of the food, the latter directions being 
left for the physician. After the seventh month, modifications being less necessary, the diet 
lists are printed in full. J•ormuke for the preparation of diluentsand foods are appended 

STELWAGON'S DISEASES OF THE SKIN. Third Edition, Revised. 
Essentials of Diseases of the Skin. By HENRY W. STELWAGON, 
M. D., Clinical Professor of Dermatology in the Jefferson Medical 
College, Philadelphia; Dermatologist to the Philadelphia Hospital; 
Physician to the Skin Department of the H oward H ospi tal, etc. 
Crown octavo, 270 pages; 86 illustrations. Cloth, $ I. oo net; inter
leaved for notes, $1.25 net. 

[See Saunders' Question-Compends, page 21.J 
"The best student's manual on skin diseases we have yet seen."- li'mu and Rfgisltr. 

STENGEL'S PATHOLOGY. 
A Manual of Pathology. By ALFRED STENGEL, M. D., Physician 
to the Philadelphia Hospital; Professor of Clinical Medicine in the 
Woman's Medical College ; Physician to the Children's Hospital; 
late Pathologist to the German Hospital, Philadelphia, etc. In 
Preparation. 

STEVENS' MATERIA MEDICA AND THERAPEUTICS. Second 
Edition, Revised. 

A Manual of Materia Medica and Therapeutics. By A. A. 
STEVENS, A.M., M.D., Lecturer on Terminology and Instructor in 
Physical Diagnosis in the University of Pennsylvania; Demons'trator 
of Pathology in the Woman's Medical College of Philadelphia. Post
octavo, 445 pages. Cloth, s2.25. 

=~~d::; ~~~E;~:~t.::'.~~~:~~:~:~~::~~; iJ~~~~~:~~:'.'.3'.\;~~;~~~:JJI~!:1!~~~~~::d 
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STEVENS' PRACTICE OF MEDICINE. Fourth Edition, Revised. 
A Ma n ual of the Practice of Medicine. By A. A. SHTE:-;s, A.:\l., 
~I.D., Le.ct~1rer ?n Terminology a?d lnscructor in Phpical Diagno!'iS 
Ill the L 111\'ers1ty _of Pennsykania j Demonstrator of Pathology in 
the Woman's Medical College of Philadelphia. Specially intended 
for students preparing for graduation and hospital examinations. Post
octa\·o, 51 I pages j illustrated. Cloth, s2. 50. 

~I~:ts3;29f '~;· ~~'.,~i'~i:~~~~=~~:i:~~:,~.~~1;:,~~::~~~;:;1:. ~:£:~'.f'.~~~:;~~·~;~~: 
STEWART'S PHYSIOLOGY. 

A Manual of Phys iology. with Practica l Exercises. For 
Students and Practitioners. By G. N. STEWART, M.A., M.D., 
D.Sc., lately Examiner in Physiology, University of Aberdeen, and 
of the Xew ~[useums. Cambridge University i Professor of Physiology 
in the Western Rese rve L'ni\•ersit\·, Cleveland, Ohio. Octavo volume 
of Sao pages; 2 78 illustrations ·in the text, and 5 colored plates. 
Cloth, $3. 50 net. 

•· 1t will m::i.ke its way by ._beer force of meril, ::ind amply de,;er\"eS to do so. It is one 
of the \"ery Le-,l EngJi-,b text·books on the :.ubject. "-Londbn La11rtt. 

<;Of the many text-books of physiology publi:.hed, we do not know of one th::i.t so 
nearly comes up to the ideal as does ProL !::itewan':; \"Olume. "'-British ~lftdim/ Journal. 

STEWART AND LAWRANCE'S MEDICAL ELECTRICITY. 
Essentials of Medical Electricity. By D. D. STEWART, l\ LD., 
Demonstrator of Diseases of the Nervous System and Chief of the 
i eurological C_l in ic in the Jefferson Medi_cal College; and E. S. 
L AWRANCE, M. D., Chief of the E lect rical C h nic and Assistant Demon
strator o f Diseases o f the Nervous System in the Jefferson Medical 
College, etc. Crown octavo, 158 pages i 65 illustrations. Cloth, 
s i. oo; interleaved for notes, s 1.25. 

[See Saumlers1 Question-Compe11ds, page 21.J 
kno~;e~~~o~f~~~~/~:bJ:~~l.~~~~Jfc~~e,~~~-eir command Lbe autho~ show a di:.cril'1inatiag 

STONEY'S NURSING . Second Ed ition , Revised. 

:ra~!:~l :.o~~-t~.;.~N~Y~~~~j~ateFoot t~:;~r:f ni1~.t~~;::t f:r~~~~~~: 
Gwrence, ).[ass.; late Superintendent of the J raming-S~hool for 
Nurses Carney Hospital, South Boston, l\lass. 456 pages, illustrated 
with 

7
'
3 

engravings in the text, and 8 colored and half.tone plates. 

Cloth, $I. 75 net. . . . 

~~~~~I~1~!!:~~~~~~~~~ 
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SUTION AND GILES' DISEASES OF WOMEN. 
Diseases of Women. By J. BLAND SuTTON, F.R.C.S., Assistant 
Surgeon to Middlesex Hospital, and Surgeon to Chelsea H ospital, 
London; and ARTHUR E. GILES, ~l.D. 1 B.Sc. Lond., F.R.C.S. Edin., 
Assistant Surgeon to Chelsea H ospital, London. 436 pages, hand· 
somely illustrated. Cloth, sz.50 net. 

•• The book is "ery well prepared, and is certain to be well received by the medical 
public. ''-Britislt ,Jfetlicn! Jqurnnl. 

"The text has been carefully prepared. N"othinge_ssential has been omitted , anrl its 
teachings are those recommended by the leading authonties of the day. "-Journnl oj tlu 
American 11/edical Assod11tion. 

THOMAS'S DIET LISTS AND SICK-ROOM DIETARY. 
Diet Lists and Sick-Room Dietary. By JEROME B. TH OMAS, 
l\I.D., Visiting Physician to the Home for l7riendless Women and 
Children and to the Newsboys ' Home; Assistant Visiting P hysician 
to the Kings County Hospital. Cloth, s 1. 50. Send for sample sheet. 

"The idea is good, and the lists are copious." - Lo11do11 Lanai. 
" Its pr:tctical usefulness places it among the requiremenb of every practi tioner."

Chicago 11/ediml Ruorder. 

THORNTON'S DOSE- BOOK AND PRESCRIPTION-WRITING. 
Dose .. Book and Manual of Prescription- Writing. By E. Q. 
THORNTON, M.D., Demonstrator of Therapeutics, Jefferson 1\Iedical 
College, Philadelphia. 334 pages, illustrated. Cloth, s 1. 25 net. 

"Full of prnctical suggestions; will take its place in the front rank of works of this 
sort." - Jl/edical Record, New York. 

VAN YALZAH AND NISBET'S DISEASES OF THE STOMACH. 
Diseases of the Stomach. By W1LL1Ar.r W. VAN VALZA H, M.D. , 
Professor of General l\1Iedicine and Diseases of the Digestive System 
and the Blood, New York Polyclinic; and J. Douc 1~A S N1sBET1 l\'LD., 
Adjunct Professor of General Medicine and Diseases of the Digestive 
System and the Blood , New York Polyclinic. Octavo volume of about 
600 pages. Cloth, S3· 50 net. iVeariy Read;·. 

YIERORDT'S MEDICAL DIAGNOSIS. Third Edition, Revised. 
Medical Diagnosis. By Dr. OswALD VtERORDT, Professor of Medi· 
cine at the University of Heidelberg. Translated, with additions, 
from the second enlarged German edition, with the author's permission, 
by FRANCIS H. STUART, A.~l., ~f. D. H andsome royal octavo volume 
of 700 pages; 1 78 fine wood.cuts in text, many of them in colors. 
Cloth, $4.00 net; Sheep or Hal f 1\Iorocco, $5.00 net; Half Russia, 
S5.50 net. 

pract::.i~n:;e~\~~~ ,:i~ I P~~~t~~~: i:~~~C.ti~1.1 ~~~~~L:i~~ ~. ~~11JJ,.~;e;!:~yo/5~elO ;;,~:7;, ~~~ 
Pract1u of 1l!edirme, llz/e U11i·vers1t;1. 

H Rarely is a book published with which a reviewer can find !tO little fault as with the 
volume before us. Each particular i~em in the ~onside rat ion of an or~an or apparatus, which 

~~e1~~ef~~~t~~n~ct~n~:r~eh;~>t~~:g~~s~~ i::as~~y o~1 st~~seci~~u'i1~~~;r;,~~· ~~g~~~i:~o~~~~1~a;~ostl~::~ 
nervous system are especially full and valuable. The re,·iewerwould repeat that the book is 
one of the be!tt-probably the but-which has fallen into his bands."-£..i1it1ersity Jl/edical 
1llagaz11u. 
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WA RREN'S SURGICAL PATHOLOGY AND THERAPEUTICS. 
Surgical Pathology and Therapeutics. By joHN' CoLLINS \\'ARRE!\', 
M.D., LL.D ., Professor of Surgery, Medical Department Harvard 
University; Surgeon to the Massachusetts Ceneral Hospital, etc. 
Handsome octavo volume of 832 pages; 136 relief and lithographic 
illustrations, 33 of which are printed in colors, and all of which were 
drawn by 'Villiam J. Kaula from original specimens. Cloth, $6. oo 
net; Half Morocco, $7.00 net. 

"There b ihe work of Or. \\':i.rren, which I think is the mo~t creditable book on 
Surgical Pathology, and the mo::ot beautiful medical illu<otration of the book maker's art, that 
ha_,, e\'Cr been i~sued from the .\merican pres'>."-DR. RosWELL PARK, i1t tlu //arvard 
Gmdua/t .Jfago:i11<'. 

··The hand'>Omest specimen of bookmaking that has e,·er bee n issued from the American 
medical press. "-A11urira11 J(Jt1n111/ of llu 11/rdiml Sa"e11us. 

"A mo:.t strik ing and very excellent feature of this book is its illustrations. Without 
exception, from the point of accuracy and artistic merit, they are the be~t ever seen in a work 
ofthi!>kind. :\lanyoftho ... erepre:.entingmicroscopicpicturesaresoperfect intheir coloring 
and detail as almo~t to give the beholder the impression that he is looking down the barrel 
of a microscope at a well-mounted section. " -A111u1/s of Surgery. 

WEST'S NURSING. 
An American Text .. Book of Nursing. By A~IERICAN TEACHERS. 
Edited by ROBERTA M. WEST, late Superin tendent of Nurses in the 
Hospital of the University of Pennsylvania. /n Preparation. 

WOLFF ON EXAMINATION OF URINE. 
Essentials of Examination of Urine. By LAWRE NCE WOLFF, M. D., 
Demonstrator of Chemistry, Jefferson Medical College, Philadelphia. 
etc. Colored (Vogel) urine scale and numerous illustra tions. Crown 
octavo. Cloth, 7 5 cents. 

(See Saunders' Quest/on-Compends, page z 1.] 
"A very good work of its kind-very well suited to its purpose. "-Timu a11d Regis/er. 

WOLFF'S MEDICAL CHEMISTRY. Fourth Edition, Revised. 
Essentials of Medical Chemistry, Organic and Inorganic. 
Containing also Questions on Medical Physi.cs, Chemical Physio logy, 
Analytical Processes, Crinalysis, an~ Toxicology. By. LAWREN CE 
WOLFF, l\[.D., Demonstrator of Chemistry , Jefferson Medical Co~l ege, 
Philadelphia, etc. Crown octavo, 2r8 pages. Cloth, S1.oo; inter
leaved for notes, 51.25. 

[See Saunders' Queslion-Compemls, page 21.] 
Medi~J~h::~~ry~!,~~h;:,::.~~,,~;,~n~1o. equnl to that of the best cour:.e of lectures on 
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AN AMERICAN TEXT-BOOK OF DISEASES OF THE EYE, EAR, NOSE, 
AND THROAT. 

;~:~r.:~~':G~~~~=~~~:~~~~~&:::~~J:;:~~~~~:::':~~:~:::°.~~~;;~~~~1£~~: 
Polyclinic. 

AN AMERICAN TEXT-BOOK OF PATHOLOGY. 

Edited by JOHN Gu1TERAS, l\LD., Professor of General Pathology rmd of Morbid 
Anatomy in the University of Pennsylvania; and DAYID Rl1'SMAN, 1\1.D., Demon

strator of Pathological Histology in the Univer:>ity of Pennsylvania. 

PETERSON AND HAINES' LEGAL MEDICINE AND TOXICOLOGY. 

An American Text- Book of Legal Medicine and Toxicology. Edited by 

FREDERICK l'ETERSON, l\l.D., Clinical Professor of Mental Diseases in the Woman's 

Medical College, New York; Chief of Clinic, Nervous Department, College of 
Physicians and Surgeons, New York; and \\'ALTER S. IIAINES, M.D., Professor of 

Chcmi:.try, Pharmacy, and Toxicology io Rush Medical College, Chicago. 

STENGEL'S PATHOLOGY. 

A Manual of Pathology. By ALFRED ST.Er->GEL, '.\I.D., Physician to the Phila· 

delphia Hospital; Professor of Clinical Medicine in the Woman's '.\ledical Col

lege ; Phrician to the Children's Hospital; late Pathologist to the Gcnnan H ospital, 

Philadelphia, etc. 

CHURCH AND PETERSON'S NERVOUS AND MENTAL DISEASES. 

Nervous and Mental Diseases. By ARc11rnA1.o CnvRcu, l\I.D., Professor of 

1\'h.ntnl Diseases ond l\ledical Jurisprudence in the Northwestern Univer.:.ityl\[edical 

and FREDERICK PETERSON, l\I.D., Clinical Professor of l\lental 
Diseases in College, New \'ork; Chief of Clinic, Nervous 

Department, College of Physicians and Surgeons, New York. 

HEISLER'S EMBRYOLOGY. 

A Text-Book of Embryology. By JOHN C. ll EJSLER, l\l.D., Professor of 
Anatomy in the l\ledico-Chirurgical College, Philadelphia 

KYLE ON THE NOSE AND THROAT. 

Diseases of the Nose and Throat. By D. BRADEN K \'LF'., M. D., Chief 

Laryngologi~ t to Sl. Agnes' Hospital; Bacteriologist to the Orthopedic ll o:.;pital and 
Infirmary for Nervous Di-.eases; Instructor in Clinical Microscopy and Assistant 

Demonstrator of Palhology, Jefferson Medical College, Philadelphia. 

HIRST'S OBSTETRICS. 

A Text•Book of Obstetrics. By BARTON CooKE IJtR~T, M.D., Professor of 
Obstetrics in the Univen;ity of Pennsylvania. 

WEST'S NURSING. 

An American Text-Book of Nursing. By AMERICAN TJ>'.ACllERS. Edited by 
ROBERTA M. WEST, Late Superintendent of Nurses in the Hospital of the University 

of Pennsylvania. 
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