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Typhoid fever 13 an infec#ious and acute disease due to the
vacillus typhosus,usually lasting between three and four weeks,and
associated with peculiar and constant lesions of the solitary and
agminate glands of the ileum,and with enlargement of the spleen and
mesenteric glands, Its invasion is,as a rule,gradual ,and aften very
insidious. Sometimes the only sympntoms present in the beginning are a
feeling of lassitude,sometimes gastric derangement,and a slight
elevation of temperature; at other times there are slight rigors or
chilly sensations,headache,evistaxis,diarrhoea,and pain in the
abdomen, The principal symptoms of the fully formed disease are a
febrile movement,possessing certain characters; headache,passing into
delirium and stupor;diarrhoea,associated with ochre-yellow stools;
pain and gurgling in the right iliac fossa; a red and furred tongue,
which later becomes dry,brown,and fissured; a freguent pulse;and
eruption of rose-coloured spoits,occurring about the seventh or eighth
day,slightly elevated above ths surface,disappearing under pressure,
and coming out in successive crops,each spot lasting about three
days;prostration = not marked in the beginning,but rapidly incr8éasing,
and occasionally deafness,sweatings,and intestinal haemorrhage.

When recovery takes place,the convalescence is usually tedious,and
may sometimes be protracted by the occurrence of one or more relapses.,
The rapidity with which the symptoms are manifested,and the degree to
which they are developed vary in different cases of the disease.,

A glance at the literature 6f the past will show how many and
varied are the names that have been,for one reason or another,applied
to typhoid fever. Only a very few are now,however,retained - the
remainder having been discarded. The following are some examples:
Febris Mesenterica (Baglivi,1696); Nervous Fever (Gilchrist,1734);
Slow Nervous Fever ( Huxham,1739); Slow Fewer (Strother,1729);
FebriculaX,or Little Fver (1740); Pyretus Hemitritaeus t? Hippocrates);
Febris Semitertiana (? Galen); Nervenfieber,Fidvre Nerveuse, Low

Fever, Febris Putrida (Riverius,1623);typhus Nervosus (Sauvages,
1760); Miliary Fever (Pringle and De Haen,1760); Febris Lenta (Forestu-
8,1591); Typhus Mitior(1769); Febris Gastrica (Ballondum,1l640)Fidvre
Méningo-Gastrique (Pinel,1798); Bilious Fever (Pringle,1750); Febris
Intestinalis vel Mesenterica (Riedel,1848); Synochus (1769),Remittent
- Fever (Sutton,1806),Cdammon Continued Fever (Armstrong,l816),Gastro-
Enterite (1816); Egnteritic Fever (Mills,1813); Entero-Mesenteric
Fever (Abercrombie,1820); Febris Mesaraica (Wendt,1822); Typlus Fever
of New England (Bartlett,1824); Ufterleibetyphus (Autenradth,1822);
Fover with 8ffection of the Abdomen (Allison,1827); Fever with
Ulceration of the Intestines (Bright,1829); Abdominal and Darm Typhus
(1820); Typhoid Fever (Louis,lszgf;_Dothientérie,corrected latéer to
Dothienentdrite (Bretonneau,1826); Infantile Remittent Fever (1836);
Enterite Septicdmique (1841); Mucous Fever (1846); Enteric Fever
(Ritchie,1846); Typhus Entericus (®bel,1836); Biliogastric Fever
(Copland,1844); Gastroenteric and Gastrosplenic Fever (Craigie,1837);
Bndemic Fever,Autumnal Fever (¥lint,1852); Intestinal Fever (Budd,
1856) ; Night-80il Fever (Brown,1855); Ileo=Typmus (Griesinger,1857);
Cesspool Fever,Pythogenic Fever (Murchison,1858); Sepimia %Hare,laﬁa);
and Mountain Fever (1870). It has been objected to the name "typhoid
fever®™ as a common designation for this disease that it tends to
perpetuate the mistaken impression that typhoid fever is only a
modified typlms fever,and also that the word typhoid Bas been
generally applied to a condition of the system which is common to a
great many different diseases and which is not of necessity present
in this - wiz,,the typhoid state. Although these objections are not
without force, Irprefer to use the name typhoid fever because it was
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that first given to the disease by Louis to whom we owe the first
full and accurate descriptigp of it,as well as by reason of 1its being
the designation by which itgperhaps best known throughout the
world. The name"pythorenic fever" rests upon a theory of the disease
(1t3 putrid source) which has never been proven:it is now,therefore,
entirely abandoned.

AISITIORY.

Owing to the necessarily limited restrictions of space, I do not
purpose giving more than the merest outline of the many interesting
points comprised in the history of the important affection under
consideration.

It is the general belief that our knowledse has come down to us
from a remote antdquity.Certain passases in the writings of Hippocrate-
e3 have been appealed to by Murchison and others in support of the
oplnion that typhoid fever was a disease of at least occasional
occurrence in ancient times;but,although from the nature of its
causes 1t is »robable that it has occurred in all ages and wherever
men have congregated in towns and villages,the description given by
Hippocrates in the passages alluded to are not sufficiently full
to render it at all certain that typhoid fever has come under observe
ation. Indeed,there is no author of an earlier date than Spigelius
(De Febre Semitertiana,Frankf,,1624;0pera Omnia,Amsterdam,1745)
whose writings furnish any positive evidence that he ever met with the
disease., Spigelius,however,in spite of the doubt thrown upon his
observations by Hirsch (Handb.der Histor.-Geogr.Path.,Stuttgart,
1881),would seem to have had opportunities of examining the bodies of
those who had died of it,since he gives an account of several autop=-
sies,in which he states that the small intestine was inflamed,and that
that part of it next the caBcum and colon was frequently ulcerated.
Paronolus (Observat.Med.Pentacostae,Romae,1652) also states that the
intestines had the appearance of being spacelated in some cases
observed by him in Rome a little later in the same century. Willis
(Practice of Physick,Translation by Saruel Pordage,London,1684)
would certainly appear to have been familiar with two forms of fever,
which,from the description he gives of them,couldshave been nothing
else but typhoid and typhus fevers.Sydenham (Works on Acute and
Chronic Diseases,With a Variety of Annotations by George Wallis,
London,1788) also described a fever in which the prominent symptoms
were ¢&ulrhoea,vomiting,delirium,a tendency to coma,and epistaxis,
and which was sometimes distinguishable from febris pestilens by the
absence of a petechial eruption. Baglivi (Opera Omnia Medico=Practica
et Anatomica,Paris,1788),0f Rome,in the latter part of the seventeenth
century,described %he haemitritaeus ofrmprevious writers under the
title of febris mesenterica,and maintained that it was always accomp=-
anled by,and dependent upon,inflammasion of the intestines and
enlargement of the mesenteric zlands. A similar observation was made
soon afterwards by Hoffmann (Opera Omnia Physio-Me#ico,1699),and by
Lancisi (Opera Omnia,Geneva,1718),in 1718, The latter seems to have
fully recognised the characteristics of the eruption,for he says
that it consisted of elevated papules which disappeared completely
on pressure.In 1759,Huxham described,under the title "slow nervous
fever", a disease which there can be no doubt was typhoid fever.
Moreover,he points out very clearly the distinctions between thés
disease and another to which he gave the name of "putrid,malignant,
and petechial fever! Sir Richard Manningham (The Symptoms,Nature,
etc.,of the Febricula or Little Fever,London,1746) also described
typhoid fever under the title of "febricula or little fever". In the
preface of his work he calls attention to i%® insidious origin,and
to the fact that 1ts gravity was sometimes underrated at its commence-
ment.About the same time Morgagni (Cited by Hirsch: loc.cit.)
described certain post-mortem examinations in which the lesions were
evidently those of typhoid fever. Riedel ,Roederer,and Wagler,Stoll,
Rutty,Sarcone ,Pepe,Fasano,Mayer,Wrenholt,Sutton,Bateman,Muir ,Bdmonst-
one,Prost,Petit and Serres,Cruveilhier,Lerminier,and Andral are other
writers whose works bear evidence that they were famillar with the
symptoms or lesions of this disease. But,the credit of having first
%ﬁstinctly pointed omt the association between certain symptoms and

e lesions of the solit and agminate glands of the ileum appears
to belong to Bretonneau ?SXted by Trousseau,Arch.Gén,,1826) of Tours,
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He regarded the dissase of the intestinal glands as inflammatory,
and,therefore,gave to it the name of "dothienentdrite" or "dothienen-
t8rie";but,inlkke Prost,fully recognised the fact that there was no
necessary relation between the extent of the intestinal lesions and
the gravity of the symptoms. Hirsch (loc.cit.),however,claims this
honour for Ponmmer.The lesions of the intestinal glands which occur in
this disease were also fully known to Louis., About this time the
progress in pathology was temporarily impeded by the fact that while
typhoid fever was of frequent occurrence in Paris,typhus fever was
comparatively rarely met with,and had not been epidemic there for
several years., Bretonneau,Chomel,Louis (Anatomical,Pathological,and
Therapeutical Researches on the Disease Known under the Names of
Gastro-Entdrite,etc.,Paris,1829),and, indeed, the greater number of the
contemporary French physicians,fell into the error of supposing that
the fever which was then common in Bngland was identical with that
which they were describing;while the English physicians of that
period,with but few exceptions,contended,with equal strenuousness,
that there was but one form of continued fever,and that this was
geldom assoclated with disease of the intestines.In the second edition
of his work,Louis abandoned his former opinion,and admitted that the
typhus fever of the English was a very different disease from that
which formed the subject of his treatise;but the confusion which
existed in Bngland in regard to this disease was not completely
dispelled until the appearance,in 1849,and the following two years,
of several papers on this subject by Sir William Jenner (Med.=Chir.
Trans.,Vol .xxxiii;Edin.Monthly Jour.of Med.Sci.,Vols.ix and x,1849~-
80; and Med.Times,Vols.xx,xxi,xxii,xxxiii,1849-8L),1in which it was
conclusively demonstrated that typhoid and typlhus fevers were separ-
ate and distinct diseases. In Germany,however,the identity of these
diseases was recognised as early as 1810 - about which date,or not
lomg after,they received the names "typms exanthematégus" and "typhus
abdominalis®,by which they are still generally known in that country.
American physicians very properly claim the credit of having materia-
1ly contributed to the knowledge of typhoid fever. In 1824,the
disease was described by Nathan Smith (Med.and Surg.Memoirs,Baltimore,
1831) ,under the name of"typhus fever of New England";and,in 1833,RE,
Hale,Jr.(Observations on the Typhoid Fever of New England,Boston.
Med.Mag.,1839),0f Boston,published an account of three dissections
of persons considered by him to have died of the disease. In reference
to these cases,Bartlett (The History ,Diagnosis,and Treatment of the
Fevers of the United States,1842) says that if the diagnosis could be
loocked upon as certain and positive,they would certainly constitute
the first published examples of the intestinal lesions &8 New England.
In February,1835,William S. Gerhard of Philadelphia,who was then under
the impression that the two diseases were identical,reported two cases
under the name typhus fever - the symptoms and post-mortem appearances
of which he showed to differ in no resmect from those he had been
accumtomed to see in the cases of typhoid fever he had observed with
Louis in Paris.The following year,however,Gerhard had the opportunity
of observing an epidemic of true typhus fever;and he was at once
struck with the difference between the symptoms of the cases which
then came under his care and those which he had seen in Paris.He now
points out (Amer.Jour.Med.Sci.,F@b.and Aug,,1837) very clearly the
differential diagnosis between thetwo diseases;and he especlally
insisted upon the marked difference between the petechial eruption
of typhus and the roseolous eruntion of typhoid fever.He showed that
the latter affection was invariably associated with enlargement and
ulgeration of Peyer's patches,and with enlargement of the the mesenter-
i¢ glands;and that these conditions were never presented in the former.
He also fully recognised the fact that typus fever was eminently
centagious;while,on the other hand,he was fully aware that typhoid
Tever was not contagious under ordinary circumstances,althoush in some
epidemics he had strong reason to believe it so. Indeed,the appearance
of this contribution marked ah# epoch in the history of typhoid
fever. Murchison,when speaking of it,says that to Gerhard and Penonock
(who was associated with Berhard in his observations) certainly belongs
the credit of first clearly establishing the most important points
of distinction between this disease and typmus fever. It is undoubtedly
owing to it,more than to any other cause,that the differential diagn-
osis of the two affedtions was perfectly understood by the great
body of the profession in America long before the question of the
relation which they bore to each other was definitely settled in this
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jour own country,or even in France. The honour of having first clearly
{pointed out the distinguishing characteristics of typhoid and typhus

i fevers has been claimed by Sir William Jenner;but,as has been shown
jabove,his papers on this subject were not published until thirteen
iyears after that of Gerhard had appeared. The entero-mesenteric lesions
{in five undoubted cases of tynhoid fever were,in 1835,described by
JBartlett (Med.Mag.,June,1835) as corresponding émactly to those reported
1Py Louis. In the same year,Jackson,Jr.,of Boston,published an account
1of the intestinal lesions observed by him in cases during the years
11830,1833,and 1834;and,again,in a Report on Typhoid Fever Commnicated
ito the Massachusetts Medical Society,in June,1838,he affirms that the
jalterations of Peyer's patches had been noticed at the Massachusetts
{General Hospital previous to 1833,in cases in which the examination
{made was very thorough. In 1840, Shattuck (Amer.Med.Examiner,1840),o0f
{Boston,gave an account of some cases of typhoid and typhus fevers
jwhich he had observed at the London Fever Hospital in the previous
year.In this paper,which had been already communicated to the Medical
48ociety of Observation of Paris,and which had unquestionably exerted
‘da marked influence upon medical thought there,he pointed out very
,#fully the distinguishing characteristics of each disease. Bartlett,

41in 1842,issued hia work on The History,Diagnosis,and Treatment of the
4Fevers of the United States,which contains very full descriptions

41 0of both of these affections,and of the means by which they may be
{distinguilshed from one another. Since then there have been numerous
additions to the literature of typhoid fever in various parts of the
-figlobe., To Murchison (A Treatise on the Continued Fevers of Great

" 4Britain,London,1873) ,however,is justly due the credit of having produced
4 the most elaborate and classical treatise on the disease in any
_#4language. The various points in connection with the history of the

4 discovery of the pathogenic micro-organism of typhold fever will be

-4 considered presently.

A

GROGRAPHICAL DISTRIBUTTION.
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: Notwithstanding the fact that the conditions of civilisation
-jundoubtedly favour the occurrence and extension of typhoid fever,yet,
{there is abundant evidence to show that they are not absolutely
‘fnecessary to its production = as there is no country,whether civilised
i1 or not,in which it has not occasionally made its appearance: it is at
i times encountered under all conditions of climate., The disease is
4endemic in the British Islands;in almost all parts of Continental
{ Burope;and in North America. Hirsch (loc.cit.) has reached the
conclusion that its general prevalence in Europe and America dates no
further hack than the second and third decades of the nineteenth
century - that is,from the period at which typlus became everywhere
less common,ard in many regions disappeared altocether. In America
it is endemic also = attacking the inhabitants of Greenland and
Britishi America,and those of Mexico; it prevails from time to time
in every State of the Union - committing its ravages as well among
the rocks and hills of New England as in the more fertile valleys
of the West and South. In new and sparsely-settled American districts,
. where the land is being gradually brought under cultivation,malarial
%fevers occur;after a time,as populations increase,malaria and typhoid
: fever prevail side by side;finally,when the land has been generally
- taken up,drained and tilled for some generations,and villages and
cities abound,mzlarial fevers impress communities but faintly,or
disappear altogether;while typhoid fever becomes common,and asserts
itself as the predominent and endemic fever in proportion to the
neglect of the sanitary measures,by which alone it can be kept in
in populous localities. Typhoid fever has alsc occyrred in Central
America and the West Indian Islands. It has prevalted from time to
tirme in the States of Southern America,and occasionally assumed in
some of them - as,for instance,Brazil and Chili - an epidemic form.
The disease exists endemiceally in every country of the continent of
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Burope - from Sweden and Norway in the ncrth,to Turkey in the
south;znd in some of them - as,for instance,France and Germany -
would seerm to be of particuvlarly frequent occurrence as compared
with our cwn country.The literature of the disease is also by no
means deficient in evidence that it ras prevalled ap various times
in all the different countries of Asia and Africa,Australia,and in
India.The malady is also far from uncommon in tropical and subtropical
countries generally. In short,wherever peoples abound,there may
typhoid fever be encountered.

EIJIOLOCGXH.
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Typhoid fever is due to the implantation,in a susceptible
.organism,of a specific infecting principle - the bacillus of
Eberth or basillus typhosus;and through the agency of this th
disease is propagated. A

Predisposing Influence s.

These constitute all the conditions which favour the development
and accurmlation of the infecting principle,as well as those factors
which increase the susceptibility of the individual to the cause of
the disease and the liability to exposure to the same.,

Of all conditions determining the individuval predisposition to
typhoid fever,age is the most important. According to all experience,
the greatest predisposition exists between the ages of 15 and 30.
Thus ,according to Murchison's statistics,more than half (52 per cent.)
of the cases brought into the London Fever Hospital were in persons
from 15 to 25 years of age,and in more than a fourth the patients
were under 15 years, On the other hand,in less than a seventh they
were over 30,and in only 1 in 71 did the ages exceed 50 years.
Taking these faéts in connection with the circumstance that the
entire population of England and Wales in 1861 was 12,481,323 persons
under 30 years of age and 7,584,901 above 30, it follows,he says,
that persons under 30 are more than four times as lizkle & typhoid
fever as persons above that ace., Children less than a year old are
very seldom attacked;but,from this period up to 15 years of age,the
liability steadily increases. No age,however,enjoyvs a complete
immunity from the disease. In 1864 ,Murchison showed,at the London
Pathological Society,the intestines of an infant six months old who
had been attacked at the same time as her mother. Manzini (Cited by
Murchisonjloc.cit.) once saw a case in which lesions similar to those
of typhoid fever were found in a seventh-month foetus which died
within half an hour after its birth. Cases are also on record in
whick death had occurred from this disease in the first few weeks
of life. The explanation of the fact that the proportion of casés
occurring in infancy is smaller than that of childhood is sought in
the increased exposure to the infecting principle at thbsetimes
further on in life. It has,morecver,been suggested that typhoid
fever is of even more frequent occurrence in children than is
generally supposed,as this class of patient is not often admittedso
general hospitals;snd,owing to the absence of some of its character-
istic symptoms,the disease often escapes recognition when it occurs
in thoseof tender years. Taking the other extreme,typhoid fever is
not common in advanced life,though well-authenticated cases in the
elderly or the aged have been reported. Thus,83 out of 5,911 cases
were observed at the London Fever Hospital in persons over 50; 27
in persons over 60;and in 2 the age was 75. In a case reported by
D'Arcy,the age of the patient was 86;and,in one reported by
Hamernik.it was 90, It is many years now since Bartlett contended
that the disease was not so rare as was generally supposed among
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persons over 40 years of are;and there is really no good reason to
believe that the susceptibility to the malady in an unprotected
person diminishes with advancing years = the immunity which
elderly persons appear to enjoy to the disease being nrcobably due to
the fact that,as the affection is common in early life,they are in
many instances protected by having already passed through an attack.

— The statistice of all general hospitals,with very few exceptio=-
ns,show a greater or less preponderance of males over females among
the typhoid fever patients treated in them.This fact is not by it-
self to be considered as proof that men are reallvy more often
attacked than women;for in most places more of the Tarmer than the
latter seek hospital treatment. According to Murchison,there were in
the London Fever Hospital,out of 5,988 typhoid patients,3,001 males
and 2,987 females,during a period of 23 years. Of 891 wvases admitted
into the Glasgow Infirmary during 12 years,527 were males and 364
females. According to Fiedler,there were in Dresden 862 male and 635
female typlioid patients « that is8,508.6 per cent.of the former class
and 42.4 per cent.of the latter.Occasionally the difference is even
greater than is indicated by these figures. Thus,of 138 cases
observed by Louis,all but 32 occurred in males.When,however,we
consider that the proportion of men who apply for admissiontto
hospitals when sick is much larger than that of women,we can scarcely
accept these statistics as proof that the former are more liable
than the latter to be attacked by typhoid fever.Indeed,the opinidn
which Murchison expresses is generally accepted as correct = namely,
that neither sex is more likely than the other to contract the
disease.Furthermore,statistics that have been from time to time
adduced to show that the disease is muech mere frequent in boys than
in girls embody the fallacy arising from a failure to appreciate

the fact that beyond the age of infancy girls are much less exposed,
under ordinary circumstances,to the infection than boys.The latter,
in their out-decor sports,bathing,swimming,and the like,are not

only in frequent danger of inhaling the concentrated emanations

from sewers and drains,but are also subject to the liability of imb-
ibing seware-polluted water., In contrast with many other diseases,
typhoid fever is said to attack,by preference,strong and heal thy
persons;while it avoids pregnant and nursing women.Nathan Smith,
however,asserts that while the sexes are equally liable to it,more
women are cut off by typhoid fever than men;and this in consequence
of its appearance in them during pregnancy or soon after child-birth.

The influence of occupation inpredisposing to typhoid ffever
does not appear to be great.The disease,however,seems to exhibit a
marked predilection for the affluent and cultured classes of
society. Why this should be is difficult to explain.Some authors
point to the arrangement of bath-roome and water=closets in too
close proximity to the bedrooms in the houses of the affluent.

It has often been affirmed that newcomers to a locality are
mich more liable to be attacked by typhoid fever than persons who
have lived for some time in a place where the disease prevails.In
129 cases examined with reference to this point by Louvis,the patients
in 73 had not resided in Paris more than ten months,and in 102 not
more than twenty months., Bartlett noticed that,during an epidemic
in Lowell which he had the opportunity of observing,the disease
attacked the recent residents in much larger proportion than the
old omes. Murchison's experience in reference to this point bhas been
somewhat similar;for be found,upon examination of the records of the
London Fever Hospital,that 21.84 per cent.of the patients admitted
therein for typhoid fever had been citizens of London for less than
two years. Almost all of these patients came,he says,from the
provinces,and were in good health and comfortable circumstancesasd
the time of their arrival in London,as well as for some time there-
after. Morecver,a large proportion of them were attacked first

within a few weeks after changinf} their residence from one part of
London to another.He also refers to instances in which successive



7
visitors at the same house at intervals of months,or even years,
bave been seized shortly after their arrival with typloid fever or
with diarrhoea,from which same the ordinary occupants were exempt.
Trousseau noticed that visitors to Paris were more liable to
typhoid infedtion than the natives;and the experience of those who
have studied the subjedt,in places where typhoid is rife,is in
agreement with these observations. Facts like these indicate,with
sufficient clearness,that habitual exposure to the cause of the
disease confers,to a certain extemt at least,an immunity to the
same.

, This appears to be a predisposing influence of great importance-
Typhoid fever occurs with greatest frequency in this country,as it
usually does elsewhere,during the latter half of summer and the
early part of autumn.Indeed,its greater prevalence at this seascn
than at other times has given to it the name of “autuwnal fever",
by which it is popularly known in many parts of England.On the other
band,the disease is at its minimum in May and June.Hirsch (loc.cit.)
found that 519 epidemics of typhoid fever were distributed as
follows: In the spring,29;in the summer,132;in the autumn,168;and in
the winter,140,0f 116 circumscribed epidemics,occurring in France,
between 1841 and 1846,recorded by De Claubry,20 began in the first
quarter of the year,<l in the second,39 in the third,and 36 in the
fourth.The number of cases,however,does not immediately diminish

.upon the onset of cold weather.On the contrary,it has sometimes been
observed that,after diminishing in Novembermthey have shown a
marked increase in December .0f 5,988 cases treated at the London
Fever Hospital,Murchison says 759 were admitted in thke spring,1,490
in the summer,2,461 in the autumn,and 1,728 in the winter.Of the
whole number,27.7 per cent.were admitted in the two months of October
and November,and in April and May only 7.3 per cent. Hirsch (loc.
cit.)mentions that in Rio de Janeiro the maximum of the disease occur
-8 &n the months from March to June,or,in other words,in the
season in which the latitude corresponds to our autumn.There are,
however,some exceptions to the general rule of the greater preval-
ence of the disease during autumn.Bartlett,who was aware of its gre-
ater prevalence at that time,refers to an extensive and fatal
epidemic which he observed at Lowell during the winter and early
gpring:other places have had similar visitations. The prevalence of
typhoid fever appears to be markedly influenced by the state of the
weather as regards dryness and moisture.Hot and dry summers favour
the development of the disease:cold and wet summers check it.This
statement is supported by the concurrent testimony of observers in
4ll countries.Dryness of the atmosphere alone does not,however,lead
to an increase of the disease.In cities,and other localities
possessed of a sydem of underground drainage,warm and damp weather
often leads to an outbreak of typhoid;while heavy rains,by flushing
out the drains,remove the causes to which its origin and spread are
chiefly due.On the other hand,outbreaks of typhoid fever may be
traced to the influence of abundant rains in washing the cerms of
the disease into the water used for drinking purposes - especially
when manured fields ate the sources of its supply. Buhl and
Pettenkofer have endeavoured to establish a direct relationship
between the prevalence of enteric fever and the height of the deeper
springs of water.When the water rises,the number of cases of typhoid
fever diminishes;when the water sinks,the number of cases of the
disease increases.This relation holds true for Munich,Berlin,and some
other places.It has not,however,been satisfactorily explained.The
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after cold and wet ones.These observers seek to explain the varying
prevalence of typhoid fever,in connection with thg changes in the
ground-water,by the assumption that the ground=-soil is the ch;ef
place of development for the specific micro-organism of the disease.,
When the water-level sinks,the layers of earth,containing moisth. -
organic substances,are exposed to the air,and undergo shanges whic
lead to the development of the fever-poison;when,on the con’c.rg{r'aél,l
the sub-soil water rises,these layers of earth are covered,an e
development of the germs is arrested. Nevertheless,these views of
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Pettenkofer and his pupils lack confirmation,and have not,therefore,
been generally accented.Furthermore,as pointed out by Murchison,
the theory fails to account for the opnnection which is frequently
observed between defective house drainage and outbreaks of typhoid
fever occurring irrespectively of any variation in the sub-soil wate
er.Again,outbreaks of the disease have occurred under precisely
opposite circumstances - e.g.,the outbreak at Terling,in 1867,-
recorded by Thorne,- whick was actually coincident with a rise in
the level of the ground-water after a period of @rought.

ON..

Typhoid fever does not appear to attack by preference either
those in an infirm condition or those recovering from an illness,
Some ,however,go 8o far as to insist that the disease does so afflict
the robust,while it avoids those suffering from chronic ailments.
Physical and mental fatisue,as well as intemperance,-except in so
far as they lower the powers of resistance against infection,- do
not predispose to typhoid fever. '

T . ,

We may her2znote that considerable importance has been attached
by various authors to idiosyncrasy as a predisposing cause of
typhoid fever.There can be no question that the latter occurs much
more frequently,and is mich more fatal,in somefamilies.Still,we do
not exactly know the nature of the peculiarities of constitution
which increase the liability to infection.

I L ]

The time-hcnoured theory,that typhoid fever is solely and
essentially a disease of filth,has now been abandoned;yet,that
filth is an important factor in its propagation is still recognised -
for it forms a sultable breeding-place or nidus for the germ. The
fons et origo of the disease is polluted water.All sewage-polluted
water does not,however,contain the typhoid voison;but such water
is more likely to do 8o than that not so contaminated.This fact
has been repeatedly proved in whatever places adequate water
supplies and efficient sewerage systems have been introduced,with a
view to making the sanitary conditions as ideal as possible.

T

We bave already seen that the geosraphical distritution of
typhoid fever is wide,and that it prevails in all countries and
in every clime e being,however,especially prevalent in temperate
zones.

Ihe Rxciting Cause.
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It is now a matter of absolute certainty that the cause of
typhoid fever is the specific bdcro-crganism known as the
BACIILUS TYPHOSUS or BACILLUS TYPHI ABDOMINALIS. We owe to Eberth
(Brit.Med.Jour.,Nov,.26,1881;Virchow's Arch.,Bd.81,83) the first
definite ideas regarding its characteristics.Examining,- by means
of sections clarified by acetic acid,- the spleen,the lymph nodes,
Peyer's patches,the liver,the kidneys,and the lungs in 23 typhoid
fever cases, he found in the lymph nodes clusters of micro-organisms.
Later,by staining with methyl-violet,he demonstrated the presence of
germs in scrarings from the spleen and lymph nodes of the same
class of patients.Being unable to find any such microbes in other
diseases,- even when complicated with intestinal lesions,- he
claimed a specific relation to typhoid fever for the bacillus he
had thus discovered. Photomicrographs,taken by Koch at the same
time and independently of Eberth,showed that he had observed this
same bacillus in the liver,spleen,and kidneys in cases of typhoid
fever.The discovery of Eberth was alsc confirmed by Meyer in

Ger d d Crooke in our own country. A valusable
SREIYuREn Yo O2RE°8 480y oF “Boerth's bacdllus was made by Gaffky,
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who,in 1884,first obtained it in pure culture in gelatin,as well as
on various other culture media,Gaffky,moreover,made a complete
study of the micro-organism,in whick he reviewed its characters of
morptiology,distribution in the body,and experimental reactions in
animals,.He was,however,unable to prove its pathogenic nature,
Subsequent Besearch has detect®d few errors in Gaffky's observations,
but has generally confirmed themStill,many facts have been added in
regard to the identification,biclogy,and pathogenic properties of
this bacillus.One of the most striking features of its subsequent
history is the attempt made,by Roux and Rodet,to identify the colon
bacillus and that of Eberth - an attempp which aimed at nothing
less than to rob the bacillus typhosus of all specific charaeter,
and tE® re-establish &n a biological basis the theories of Murchison
The doctrine,sc ably defended by Murchison and his followers,that
the specific cause of the disease may be generated de novo in
sewage without the presence of typhepid excreta,is no longer tenable.
There is no proof whatever that typhoid fever can,in the absence ofth
specific pathogenic bacillus of EBberth,be produced by the products of
decay or decomposition,by tainted food,or by the action of other
bacteria;nor is there any reason to believe that typhoid bacilli can
originate from other mbcro-organisms.

Morphology .

The bacillus typhosus occurs in the form of very motile,
slender rods 1 to 3 mm.long by 0.5 to 0.8 mm.thick,sometimes growing
out into filaments.The size of the rods varies considerably in spec-
imens obtained from various sources.The bacilli from agar cultures,
grown at blood temperature,and from the tissues of animals and
human beings appear smaller in all dimensions than when grown on
gelatin and potato; on which media,especially at low temperatures,
they frequently take the form of long threads.The single rods are
straight,regular in putline,and with blunt,but rounded,extremities.
In stained specimen from cultures,they are often slightly curved.

The bacilll from old cultures alsc often appear somewhat irregular

in shape.They are readily stained with all the common aniline dyes;
but they easily part with their colour when treated with decolouris-
ing agents - e.g.,the iodine solution of Gram.They are somewhat more
difficult to stain than most bacteriaj;but there is no constant
difference between them and other germs in this respect.Refractive
granules are not infrequently seen at the poles of the bacilli -
especially on potato cultures.These are readily and intensely

stained by aniline dyes.There may also be vacuoles,situated at the
poles or centrally or along the sides of the rods,which may remain
unstained.These appearances are nof due to spore-formation,but to
retrogressive changes = for the cultures in question have less power
of resistance than those of the usual type. Although Gaffky and othere
announced the dkscovery of spore-formation,subsequent investigation
has not substantiated their claim.The existence of spores has again
been asserted by Almquist.From his description,they would appear

to be quite different from ttrue endogenous spores;but,in regard to
their power of resistance,no experiments were detailed.The movements
of the bacilli mgy be described,in the case of the smaller individu=-
als,as rapidly swinging and tumbling in character - the larger
bacilli progressine in a more serpentine manner,which is mash
pronounced,but slower,in the longer threads.They propel themselves
by means of some ten or eighteen flagella,which are distributed over
the entire surface of the cell.These appear as slender sinuous threa=
ds,from three to five times as long as the bacilli.Loeffler's stain,
- consistinge of a solution of tannin and ferrous sulphate as a morda=
nt,to which is added a certain proportion of a one-per=cent.sclution

of sodium hydrate with fuchsin or methyl-violet,- shows up their
appearancequuite satisfactorily. '

Cultivation, . )
The bacillus tyghosus srows Peadily in a variety of culture

t 5+C, ;and most
media at"room temperature";very scantily from S*to 1 .38 :
abundantly at 37 C.(bady témperature).lpp development is impeded at
42:C. The presence of oxygen 1is advanta%oggﬁgupro
exdstence.It grows readily in gelatin w P epment , bave &

i on gelatin,early in the ’
§%§g§§égigia§g%ggig:tic gppearaﬁce.They are transparent,iridescent,
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and have &n irregular outline,which is compared to that of a grape
leaf .Deep colonies are spheroidal and of a yellowish colour,gradvally
changing to brown.Cultures in bouillon give it a uniform cloudy
appearance No pellicle is formed on the surface, On potato the
appearances of the growthate variable,accord as the reaction of
that veretable is8 alkaline or acid.The appearance as described by
Gaffky may be considered as typical.This consists of an “invisidle
growth" covering the entire surface and causing a smooth and
glistening appearance.At times the growth is more luxuriant and of
a yellowish or brownish colour,rssembling an ordinary,culture of
the colon bacillus.The bacillus typhosus grows feebly,or not at all,
in solutions containing asparagin.It doss not nroduce indol in solut-
ions of peptone,or in bouillon;nor does it cauvse fermentation of
grape,milkgor cane sugar.Ilt causes the formation of acid from grape
sugar,but no gas.It grows readily in milk,producing a slightly acid
reaction;but it does not cause coagulation.It turns s¥rehgly alkalian=-
e media which dc not contain sugar.In regard to its power of reduct-
ion,observations vary.Accordinzg to Germano and Maurea,only a s8light
reduction of indigo sulphate of sodium takes place regularly in the
case of agar stab-cultures;whereas the vast majoritv of the colon
group are powerful reducing agents.Loesener states that there is
only a slight difference in this respect.Nitrates are reduced to
nitrites,and sulphate of hydrosen is evolved;but less energetically
than in the case of other bacteria.Hugonneng and Doyen found that
both the typhoid and the colon bacilli set free nitrogen in peptone
solutions containing 1.5 per cent.of sodium or potassium nitrate.
They are very similar in this respect,in both the degree and rapidity
of the reaction.No pigment is formed by the bacillus typhosus.
When filtered of livingbacteria,the cultures produce marked symptoms
of poisoning in animals;and this is due to the toxins which they
contain.

Pathozenesis.

The typhoid bacillus is found in both soil and water;but
only when these are polluted by the discharges from typhoid patients.
Losgener claims to have discovered in five instances typhoid bacilli
in soil,tissues,and faeces in which there had been no suspicion of
their presence.They have never been demonstrated in the healthy body.
During the course of typhoid fever, however,they are widely distrib-
uted throughout the bvody,as well as in the excreta.Cultures are
obtained with great certainty from the spleen and lymph nodes of the
mesentery,in which the bacilli are found scattered about in little
clusters.This arrangement in scattered clusters is characteristic;
and,as a rule,it is only in the walls of the intestine that they
are observed singly or in loose chains following the course of the
lymphatic vessels,.There can be no question that the groups of bacilli
are formed during life.The proof of this,according tike Fiflgge and
others,consdsts in evidence of retrogressive changes in the rods -
as shown by a poor reaction to stains.On the other hand,there is a
possibility that the bacilli proliferate also after death.This
distribution in the tissues,although chargcteristic,is not peculiar
to the typhoid bacillus,for the colon organism may be found similarly
grouped.The typhoid bacilli show a preference for the lymphatic
system -« choosing first the solitary and agminated glands of the
intestine,then the mesenteric lymph nodes,and lastly the spleen.,

The liver and kidneys are invaded to a less extent.Quincke and

Stuhlen say they can almost always be found in the marrowmof the
bones.The distribution of the bacilli in the body can only be explain-
ed by the theory that they enter the general circulation.This theory
has also been confirmed by the direct examination of the blood.
Although Gaffky,Janowski,Grawitz,and others have not been successful

in such examinations,- being perhaps deceived by contaminations with
other bacilli,- many positive results can be cited.Stern observed

the bacillus typhosus in 3 out of 6 cases;twice in the blood from
the rose spots;and once in that from a vein.Banti succeeded in 1 out
of 2 cases.Neuhaus,in blood from rose spots,obtained cultures in 9
out of 15 cases examined.Fraenkel and Simmonds in 6 cases found the
bacillus once.Thiermich,examining the blood of 7 cases,drawn both
from veins and rose spots,obtained a srowth of typhoid bacilli three
times from the eruption and once from a vein.In 41 cases,he examined
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blood taken from a vein with elaborate antiseptic precautions,and
in 9 cases he obtained a growth of tiphoid bacilli.By a similar
method of vein puncture,and usine a smaller quantity of blood,
James and Tuttle succeeded three times in 38 cases. The bhlood
stream may,of course,carry the bacilli to all parts of the body,
and they may he deposited in the central nervous system.Curschmann
has reported on a case in which he found them in the white substan-~
ce of the spinal cord - distributed for the most part singly,rather
than in groups.The case presented symptoms resemblinc~ those of
bandryds paradysis,and the spihal cord showed only unimportant histo
~lozical changes.That the typhoid bacilli can also pass from the
maternal circulation to the foetus has been shown by Neuhaus,Eberth,
Fraenkel and Kiderlen,Hildebrandt,and others.In experiments unon
animals,Frascani was recularly able to demonstrate the bacilli in
the foetus. Bacterioclozists have freguently demonstrated the
presence of the bacilli in the faeces of typhoid patients.It is
probable that they are not evenly distributed through the faeces,
and that they are most abundant duriag the period of active
intestinal ulceration.The failure to demonstrate their presence at
any given time in the disease cannot be considered proof positive
of their absence.The identification of the typhoid bacillus in
faeces is difficult at the best,and in the multitude of other
similar bacteria it may easily escape detectidn. It is very often
present in jthe urine also,appearing probably somewhat later than
in the faeces.Neumann obtained typhoid bacilli in cultures from the
urine in 11 out of 48 cases,and once as early as the third day.
Slight changes in the kidneys always takse place in the course of
typhoid fever,and they may sometimes be of a serious nature.The
bacilli do not often appear in the sweat,but Geissler claims to ha=
ve found them there on one occasion.The assertion made by Sicecard,
that they may be present in the expired breath,is improbable. The
discovery,by Lucatello,of typhoid bacilli in saliva and in the
macous membrane of the larynx,has not been confirmed.In 19 out of 22
cages Chiari found the bacilli in the gall-bladder.How they effect
entrance to that viscus has not yet been satisfactorily explained.
Tissves immediately siirrounding the groups of bacilli appear to
undergo no histological changes.Many cases have been reported,howev-
er,in which typhoid bacilli have acted as the excitants of inflamm-
ation and suppuration;and their power in this respect has been
proved by experiments on animals.Fraenkel has reported an encapsuled
focus of pus in the peritoneum.Weichselbaum saw a case of general
peritonitis following rupture of the spleen.Many have reported
suppurative processes connected with the bones - e.g.,periostitis
and osteomyelitis,.Typhoid bacilli have also been obtained,in pure
cul ture,in cases of suppurative meningitis.Fllgge,in view of the
possibility that other bacteria,after having assisted in the pro-
duction of these lesions,have disappeared from the field,believes
that there is no reason for assuming a specific typhoid form of
inflammation.

Identification.
The importance of the recognition of the typhoid bacillus

is commensurate with the difficulty arising.Before the publication
of Gaffky's researches,in 1884,microscopical appearances and
certain staining peculiarities were depended upon for its detection.
Since that time improved methods of study and many important
discoveries have shown that the morphology and staining properties
of this bacillus are not sufficient to identify it:indeed,they are
now known to be of comparatively slight importance.Brieger,in 1884,
Emmerich,in 1885,and Escherich,in 1886,discovered in human faeces
certain micro-organisms which,although given different names by thei
-r discoverers,were probably identical,or at least variations of,
one species.The name given by Escherich to the organism isolated

by him,Bacterium coll commume,has been retained in slightly

altered form - viz.,Bacillus coli communis or colon bacillus.The
study of this micro-organism by different bacteriologists seems to
show that the term colon bacillus applies to a species which
comprises many varieties of similar bacilli,but which are distingu-
ished from each other by slight biological and microscopical

%%ffergncea.ln general ,the colon bacilli resemble closely the

phold bacillus in form,size,staining properties,biolozical
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characteristics,and pathogenic effects in some of the lower animals.
The distridution and arrangement of thése bacilli in the tissues
are practically the same as in the case of the typhoid bacillus.
They are found constatly in the itntestinal canal and faeces of
human beings,and also in those of many,if not all,of the lower
animals.The problem,then,which has occupied the minds of bacteriol-
ogists has been to find a sure and rapid method of distinguishing
the bacillus typhosus from the different varieties of the colon
bacilli,and such other bacteria as in aay way resemble it.The slig-
ht difference in size may be disregarded as it is not constant,and
practically not appreciable.The distinguishing features which may be
relied unon to identify the typhoid bacillus are the following: (1)
They are slender bacilli which grow in gelatin without producing
liquefaction,and present somewhat characteristic appearances in
young colonies upon the surface.When stained they are readily
decolourised by Gram's method. (2) The typhoid bacillus grows less
rapidly and luxuriantly upon all culture media than the colon
orzanism, (3) It regularly possesses a greater number (10 to 18)
of flagella than the colon bacillus (4 to 8). It is also more
actively motile.Indeed,except in very recent youns cultures,the col-
on bacillus shows very little and often no motility. (4) The
growth of the typhoid bacillus is invisible,while that of the
colon organism is conspicuous and of a dirty-yellow colour,.This
difference,however,is not constant,and is not reliable.According
to Germano and Maurea,if the suspected bacillus be planted on
one~-half of a potato and a known culture of the typhoid bacillus on
the other,the slisghtest essential difference between the two csrowth-
s proves the bacilli to be different. (5) The typhoid bacillus
does not produce indol in peptone solutions. (6) It does not
coagulate milk. (7) It does not produce gaB¥in lactose or glucose
bouillontthe colon bacillus coagulates milk and produces gzas and
indol under similar conditions. (8)Another differencg,emphasised
by Loesener,is the strong aced reaction produced injicertain medium
by the colon bacillus.It produces more than twice as momgh acid as th
-2 typhoid bacillus in forty-eight hours. It should be borae in
mind that no single one of the above tests is sufficient to
distinguish the typhoid bacillus from all varieties of the colon
bacillus: it is only by the concurrence of all these tests =
~ compared in each instance with a like test of a known culture of

typhoid bacilli = that a suspected bacillus can be positively
recognised as the typhoid organism.The results of animal inoculatie-
ong are so varied,and so little characteristic,that such experim=-
ents are practically useless in determining the identity of the
typhoid bacillus.The experiments of Pfeiffer and Kolle,however,
have demonstrated that animals which have been rendered immune to
typhoid fever are as susceptible as usuval to other bacteria of this
group =e.g.,the colon bacillus.The serum of immunised animals -
sometimes in a dose of only a few milligrams - acts as a protection
against the typhoid bacilli only,and not against the colon
organism,and vice versa. It is difficult to isolate the bacillus
typhosus from such mixtures as faeces,as the latter contain
innumerable bacteria of many varieties ~ some of them of very rapid
growth and capable of liquefying gelatin., To effect this purpose
many methods have been devised.The value of any such method,next

to its accuracy,is determined by its rapidity and simplicity in
practice.Most of the methods thus far have failed in other hands

to accomplish the results claimed for them by the inventors. A
medium which will permit the growth of the bacillus typhosus,while
preventing or greatly retarding the growth of other bacteria,or a
medium in which the appearances of the growth of this bacillus is
sufficiently characteristic to distinguish it,has been sought. The

ability of the typhoid bacillus to grow in slightly acid media,and
in %ieypresence é? certain antiseptic agents,has been chiefly
relied upon.Unfortunately, the bacilli of the colon group pos3ess
the same power,and this in even greater degree, Holz employed a
Prepelied upon.Unfortunately,the bacilli of the colon group pos3ess
of the sameppower,and this gﬁ even greater degree. Holz employed %
ElSpreparation of gelatin in potato-juice,to which he added a m;g ure
§b&of carbolic acid.The reaction of this medium was slightly aeic.

¥ “Elsner retained the slightly acid potato-gelatin of Holz;out,in
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while the growth of almost all other varisties = especially those
producing liquefaction - was inhibited.The »roeth of the colon
bacilli was rapid - the colonies being seen at the end of twenty=-
four hours.On the other hand,the typhoid bacilli egrew slowly = so
that the colpnies were scarcely visible at the end of forty-eisht
hours;bvut,at the end of forty-eight hours,they could be easily
distinsuished by their size and colour from those of the colon
bacilli.Properly carried out,this method has yielded fairly
uniform results,A plate,in which the colonies are few and widely
separated,offers the best conditions for a characteristic ~rowth.
When the colmnies are thickly sown,the development of all is
restricted,and the distinguishing features do not appear.Using
Elsner's method,Sterling succeeded in isolating the bacillus
typhosus in 60 per cent.of the cases examined,He considers it a
decided improvement upon previous methods, But the failure te
demonstrate the presence of typhoid bacilli does not exclude the
possibility of their presence.Diagnosis depends upon a positive
result.A negative result is of little value, Loesener often
succeeded in isolating the typhoid bacillus from the faeces by the
use of simple gelatin,to which he added.05 per cent.of carbolic
acid.After the development of the col¢nies,he transplanted anto
glucose=-agar a considerable number of the smaller ones which seemed
mo 88 1likely to be typhoid bacilli.He then subjected to further
examination only the cultures in which there was no formation of
gas .The time required for the practice of these methods makes them
unsuitable for general purposes., Furthermore,the above-mentioned
by no means exhaust the list of methods from time to time devised.
The coloured media of Robin and Ramond,and those containing urine,
are well spoken of by many bacteriolorsists, The interesting experim=
ents of Klie,also,- with media containing different percentages of
gelatin,- deserve meltion. By the use of a medium containing 3.3
per cent.of gelatin at 18 to 19°C.,he obtained,after from twenty-
four to thirty-six hours,a fairly constant type of colonies of both
typhoid and colon bacilli.The differences,however,were not sufficie=
ntly striking as positively to distinguish them. These methods,
although most of them are of little use in practice,contain many
swggestions and hintsj;and they have contributed materially to the
study of the subject. Hiss has devised a method which accomplishes
the isolation and identification of the bacillus typhosus from
faeces with not less accuracy,and in a shorter time,than previous
procedures. Impressed by the observations of Baginsky,Rosenthal,
and Klie in regard to the effects of media of reducing consistence
upon the forms of colanies,especially of motile bacteria,Hiss aimed
at utilising the facts discovered by themj;and this by making a
medium which would have a semi-80lid consistence at the temperature
of the body.This method requires the use of two slightly different
media containing both agar and gelatin,and having a certain degree
of acidity.One is for use in plates,and the other for tube-cultures.
The paate medium contains 1 per cent.of agar and 2.5 per cent.of
geldtin.The proper consistence of these media is obtained at
incubator temperature (30" to 40°C.).,which also favours the rapid
dev¥elopment of bacteria.At the end of sixteen to eighteen hours,the
development of colonies in the plates is sufficient to show srowth
characteristics;and the latter are generally distinctly different
in the typhoid colonies from those of the colon group. The colonies
which present the typhoid characteristics are now transplanted into
the tube medium.After from sixteen to eighteen hours in the incubat-~
or,the entire medium is evenly clouded if the bacillus typhosus be
present therein.On the other hand,none of the colon bacilll produce
this appearance.Thus,within thirty-six hours,it is possible to 1sol-
ate the bacillus typhosus from the faeces with remarkable certainty,
as shown by the usual tests.The value of this method appears to be
established;but,owing to the imporgance offstrigzt;cggr?gynggdithe

uring the proper degree ol ac
Zgﬁgigitisgfr %gg gerﬁm tesg rgquires %o be employe&czgsiaggegﬁg%he

way,and then only is it of real value.Ths DYoostWPe SaRCe i3 tne
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use of a typhoid serum from an animal hig dard tyohoid
bacillus typhosus.This is tested against the standard GyphooZ . .

diluti
bacillus,- agar culture,- and the highest ) i
gives th; cogplete reac%ion in one hour.The suspected bacillus 1s
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now tested similarly.Both specimens are those of the typhoid
bacillus when they are equally sensitive to the serumj;both give a
complete reaction in one hour in high diluwations,- over 1 in 500,-
and respond to the other required tests, Pfeiffer's test may be
reserved for use in cases in which a bacillus zives all the
morphological and cultural tests of the bacillus typhosus,but falls
partly to satisfy the preceding test.It comsists in injecténg a ten-
times=-fatal dose of the suspected bacillus into the peritoneum of a
guinea-pig,as well as a very small quantity of typhoid serumfrom a
highly immunised animal .If it is the typhoid bacillus,then the
control animal injected only with the bacillus will die,but this
animal will recover.The serum is specific;it only protects,in
minute doses,against the typhoid bacillus;so that the animal will
certainly die,just like the control animal,if the bacillus is not
that of the disease under consideration.

Persistence.
The question of the length of time that the typhoid

bacilli can exist within the body after the patiesnt has recovered is
one that has been the subject of considerable investigation. It
seems certain that the bacillus typhosus may remain alive in the
body for months - it has been said for several years = under
favourable cirBumstances.Buschke tells that cultures of typhoid
bacilli were obtained from an old focus of inflammation in bone
seven years after the time of original infection, Sanli states that
he found typhoid bacilli in a pleural effusion fifty days after

the beginning of enteric fever. Orloff demonstrated their presence,
in the granulation tissue of afocus of periostitis,after six and a
half months. Chantemesse sawnthem in the pus of osteomyelitis nine
months after a severe attack of typhoid fever. Werth fiound them
after eight months in the contents of a suppurating ovarian cyst.
Valentip Loriga and Pensuti,and Fasching have found them after
various periods. Hinze was able to isolate them from the pus of a
costal periostitis ten months after the termination of an attack of
this disease.

Vital Resistence.

In all probability,as spores are not formed by the typhoid
bacilli,their power of resistance is not greater than that of
other none-sporogeneous bacteria.They are not destroyed by moderate
degrees of heat.Sternberg found a moderate exposure (ten minutes)
“to a temperature of 56°C. sufficient to kill them.Potato cultures,
containing the refractive granules described by Gaffky as spores,
were regularly killed by a temperature of 60 C.,in order to secure
their destruction.An exposure to 65'C.for five minutes likewise
destroys them.Long exposures to very low temperatures does not seem
to injure their vitality.Prudden found the typhoid bacilli alive,
after an exposure of more than threec months in ice,at =11' C.
Janowsky states that exposure to direct sunlight for from four to
eight hours will kill them.It is with only moderate rapidity that
drying destroys the bacilli.Gaffky found them alive after three
months. Uffelmann,testing them in a dtried garden earth,white sand,
buckskin,and wood protected from sunlight,found them alive after fr-
om twenty-one to eighty-two days. But,in experiments reported by
Flfigge and by Paffenholz,they always succombed within five to
fifteen days,when dried in thin layers, Typhoid bacilli may retain
their vitality in cultures for months when under favourable circum=
stances. Sternberg found them alilve more than twelve months in a
particular case. Amnumber of observations have been made as to the
length of time the typhoid bacilli may live in water.No definite
rule can be formulated from these investigations,as they vary
widely. Hochstetter,in 1887,working with distilled water,found five
days to be the minimum duration of life of the bacilli in this
liquid,.Strauss and Dubarry found them alive in the sterilised waters
of Ourcq and of the Vanne after eighty-one and forty-three days
respectively. Hueppe,in the waters of a very imgure well,found them
alive for thirty days.In this connection Jordan's experiments are
interesting.He found that the age of the culture influences greatly
the 1ife of the bacillus in water.A fresh and isolated culture
goss@sses distinctly greater vitality than one which has been under

ul ation for seyeral months, In sterilised lake water,the
acfifﬁs gyp osus Xoes not miitiply to any extent;but,un&er certain
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conditions,it may maintaion 1ts vitality for more than three months.
Under the sume conditions,the colon bhacillus multinlies rapidly,
and may remain a&live for more than eight months.In distilled water,
the typhoid bacilli perish much more rapidly than in water frorm a
lake. Jordan found eighteen days to be the fﬁﬂﬁt of vitality in
distilled water for fresh cultures,while old cultures surveved less
than six days.A minute quantity - even 0.0126 per cent, - of
nitrogenocus material causes a perceptible reagtbening of life in
distilled water,while in sterilised water a smaller quantity
suffices. These facts may explain the differences in the results
obtained by various authors.The organic water,which may be introduc-
ed into the water with the specimen to be tested,may be sufficient
to prolong the life of the bacilli.In natural conditions,other
factors = such as sunlight,alternate freezing and thawing,competit-
ion with other bacteria, etc. - may influence the vitality cf the
bacilli. Fllgge affirms that they usually disappear from water by
the end of two weeks;but a much longer per51cfbnce may be seen under
favourable circumstances. Provided the medium be of alkaline
reaction,typhoid bacilli,planted in faeces from persons in good
condition and kept at a temperature of 17 to 20 C.,may,according to
Uffelmann,thrive for more than four months,., It is important to know
how long typhoid bacilli can live in soil, Investications with
reference to this point are less numerous. Grancher and Deschamps
bave shown that they may remain alive in so0il more than five and a
half months. Karlinski concluded from his researcres that they do
not live more than three months therein. He says that they retein
their vitality in the deepest layers of the soil longer than upon
the surface where they are exposed to the sun's rays. Martin found
that,in so0il which was polluted with organic substances,the typhoid
bacilll speedily increased and spread abroad;while,in virgin soil,
under like conditions,they diminished and quickly died out. In
basek mould,both typhoid and colon bacilli maintained their vitality
for more than fifteen weeks. In virgin soil,no erowth whatever occ=-
urred., Robertscn also tested various soils, some of which he treated
with dilute organic solutions,while others were not so treated.The
results of his experiments smow that typhoid bacilli are capable of
growing very rapidly in some soils,and that apparently they can
survive from one summer to another therein.In g0il containing no
organic matter,they di#d not survive.Cultures planted at depth of
eighteen inches grew to the surface.Those planted on the surface
grew downwards only three inches.They ddéd not spread laterally to
any extent in his experiments = a result which differed from those
observed by otlhers. These experiments apparently prove that it is
more dangerous to bury the excreta of égphoid patients than to spreas
-d them upon the surface where they becorme acted upon by sunlight
and desiccated. Firth and Horrocks have demonstrated the fact that
the bacillus typhosus is unable to grow in any direction in soil,
though it may be recovered after ten weeks and four days; that t}e
main factérs affecting the chance of survivel in soil are excessive
moisture or great deficiency; and that the bacillus can be recovered
up to the twenty-fifth day from drying sand,and from soil dried to
dust. With one exception, in all of these exnerimerts both in soil
and in fabrics,strong emulsions of cultures of the ba01llus were
used. In one case only was a typhoid stool used,and in that exper=-
iment the bacilli could only be separated from the fabric dn the
second and ninth days.It is not quite clear what happens when a
typheid stool is placed on,or buried in,the soil without the
addition of antisenptics Under such~oonditions according to Karlinski,
the bacillus can ve recovered after the lavse of three months,
Pinally,Heim states that the typhoid bzcillus,when planted in milk,
lived for thirty-five days;in butter twenty-one days;and in cheese,
three days, Sitz found the bacillus to retain its v1ta11ty for three
days in a liquid containing 0,03 per cent.of hydrochloric acid.
Strauss and Woertz found two hours' immersion in pure gastric juice,
or 0.09 per cent.hydrochloric acid,sufficient to destroy it.

Experiments on Animals.

Numerous attempts have been made to communicate typhoid
fever to the lower animals;and,as these have failed,we believe the
bacillus typhosus to have no SDeciflc pathogenic action on anirals.




16
Some bacteriolocists claim to have succeeded in producing the disease
experimentally,because,in rare instances,they have otserved ulcerat-
ive processes in the intestine and a slowly progressive affection,
In 1274,Birch~-Hirschfield,by feedins larcge quantities of typhoid
stools to rdoiifs,pfodvcea in some of them symotoms which in some
espe cts resembled those of enteric fever.These experiments,however,
were repeated by Bahrdt,upon ten rabbits,w1tb an entirely nega+1fe
result.Motchoutkovsky indected blood from typhoid patients into
apes,ratbits,dogs,and cats with no better success.Walder fed to
various animals both fresh and putrid discharces from typhoid
patients,and blood taken from the body after death.These experiments
were likewise unsuccessful. Gaffky appears to have been the first
to experiment with pure cultures of the bacilli,placing them in the
food of animals,and injecting them into the peritoneal cavity and
subcutaneocusly.Five apes were fed daily,for & considerable period,
with pure cultures of the bacilli,and the temperature pf the animals
was taken twice daily.The result was negative.Bxperiments upon
rabbits,guinea-pigs,rats,mice,and other animals were also negative.
Cornil and Bales injected pare cultures of the bacillus into the
peritoneal cavity and duodenum of rabbits and guinea-pigs without
success.By a series of experiments upon different animals,Fraenkel
and Simmonds showed that pire cultures injected into mice and
rabbits may cause the death of these animals,and that bacilli may
again be obtained in pure culture from their organs.Although the
syrptoms produced in these animals were not those of typhoid fever,
yet the fact that death was caused by the introduvction of the
~bacilli was bheld to prove that the latter are pathosenic.In these
experiments,pure cultures of typhoid bacilli were dmgécted into the
peritoneal cavity in 35 mice - with a fatal resvlt in 27 cases.The
results of these inoculations appear to be influenced to a consider=
able extent by the amount and concentration of the culture injected.
In a number c¢f cases,a dilute mixture failed to cause deathjwhile a
concentrated one,injected into the same animals later,succeeded.
These facts would arpear to support the theory that the fatal results
are caused,not by the bacilli themselves,but by certain toxins deve
eloped by their growtu in the cultures.As many as 79 rabbits were
treated also in various ways.Pure cultures were injected into the
intestine five times;into the subcutaneous tissue five times;and
once into the lung.Inhalation of the bacilli was tried twice.All of
these experiments failed.Injections intoc the peritoneal gavity,in
29rrabbits,cauvused death in but 2j;and 46 injections,into a vein of
the ear,pave 20 fatal results.In fatal cases,the bacilli were obtain-
ed from the spleen by culture;and they were also demonstrated
microscopically in sections.The arrangement of the vacilli in groups
was precisely the same a8 Seen in the spleen in cases of typhoid
fever in man.The fact that the comparatively large amount éone-third
to two syringefuls) of pure cultpre used in these experiments caused
death after an interval of a few hours @p to two or three days,in
only 22 out of 79 cases,indicates that the typhoid bacillus &€ only
moderately pathogenic 1n rabbits,It is,however,to be remembered that
differences in lesions and symptoms produced by certain bacteria in
man and animals do not prove that the bacteriur in question is not
pathogenic in such animals.Ir support of this statement,Koch cites
the different manifestations of disease in man and in animmls
produced by the anthrax and the tubercle bacilli,.Germano Maurea
succeeded generally in causine death in mice,in from one to three
days,by means of an intraperitoneal 1n0ection of 0.1 c.c.of bouillon
culture two days o0ld.The pathological findings were similar to those
in mice killed by the colon bacilli.Tre more guickly the animal
died,the more numerous were the bacilli foumnd in its body - as a
rule,collected into the characteristic little groups within the
organs.In slower cases,the bacilli could atdy be found both by
culture and in sections but in smaller nunmbers.Prcliferation of the
bacilli unquestionably took place in the first case,while in the
second the injected bacilli were disappearing;but death resulted
from their toxic action.The same thing occurs in guinea-pilgs,accord-
ing to Loesener,wken 0.003 gm.of an agar culture,one day old,is
injected into the peritoneal cavity;and also in dogs and rabbits
when intravenous inoculations are made with large doses.According to
a number of experimenters,subcutanecus injections of sufficient
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strength cause abscesses to develop which contain pure cultures of
the bacillus typhosus - especially in ddrs and rabrvits.Fatal polison-
ing can also be caused by cultures sterilised by heat or bty filtrat-
jen = the process corresponding to that due to infection by living
bacilli.Changes in the intestinal canal are the predominating
fegture in these cases,as is true also of animals infected by the
colon bacillus.The lymphatic system of the mucous membrane,the
mesenteric nodes,and the spleen are often specially affected.Usually
the body temperature rises for a short time,and then falls rapidly
to subnormal in aaimals . Brieger,investigating as to the chemical
substances which are produced by the growth of the typhoid bacillus
in cultures,in a number of cases found a delliquescent basic suvstan-
ce,but always in mere traces.He considered this to be a ptoraine,

It was fatal to guinea-pigs in from twenty-four to forty-eight hours.
According to Pfeiffer,the typhoid toxins can be best demonsteated
by killing fresh agar-streak cultures with chloroform vapour,or by
heating to 54" C.for one hour,and using the dead batteria for inject=-
ion,Three to four millicrams represent the fatal dose for a guinea-
rig weiching 100 gm.Hirh temperatures appear to destroy the toxin.
By vsing freshly isclated cultures 6f typhoid bacilli,Chantemesse
and Widal claimed to have caused not only the poisoning,but also

the infection of mice and guinea-pigs.0ld cultures became virulent
when injected subcutgneously in these animals - if at the same time
a considerakvle quantity of sterilised streptococcus bouillon was
introduced into the peritoneal cavity.Cultures from these animals
required less of the sterilised streptococcus bouillon to cavse dea-
th in the second animal .After being passed in this way thkrough a
series of 25 animals,the typhoid cultures became so virulent as to
cause death without the aild of streptococcus bouillon.The disease 80
produced was septicaemic in character,and had little resemblance to
human typhoid.Sanarelli also increased the virulence of typhoid
bacilli by sterilised cultures of colon bacilli,as well as of the
bacillus prodigicsus.ldpine and Lyonnet injected pure cultures cf
typhpld bacilli into a portion of the intestine of a dog,confining
them in this situation,by means of ligatures,for three days.Fo
symptoms of disease were produced,When the animal was killed,on the
twentleth day,no lesion of the mucous membrane of the intestine was
found,ner was the spleen increased in size.The mesenteric lymplk nod=-
es,however,were greatly swollen.The infection was general,and of the
nature of a septicaemia.The blood~-serum showed the characteristic
reaction of Widal,in the strength of 1 to 100.It is a more difficult
matter to infect or poiscn animals by the mouth,The experiments of
the earlier writers were fallures,and the later ones have given

few successful results;and the latter have not been uniform.The same
is true of inoculations in the intestinal canal.According to
Cygnaeus,infecticn by inbalation seldom causes a regection.The immune-
ising experiments of Pfeiffer and others have demonstrated that the
bacillus typhosus produces a specific effect in animals comparable
to that in human beings,although differing in lesions and symptoms.
Animals inoculated in the usual way,by repeated small and increasing
doses of typhoid bacilli,and phrebf against these bacilli and their
toxins;but they are not so against the colon bacilli.The reverse of
this is also true.These results have been fully demonstrateg by
different experimenters,and are not constant.This may be considered
the final proof of both the identity of the typhoid bacillus and of
its specific character.Further,from animal experimentation wemay
conclude that typhoid bacilli are capable of proliferating in thre
bodies of living animals only when taken in large doses,and then
only to a lirited degree;also that the animals are killed by a toxin
produced by the bacillus,which acts chiefly on the intestinal canal.
The lesions in animals which resemble those dvue to the typhoid
Process are seen also as a result of infection by the colon bacilii.
Typhoid fever,as seen in ran,has not yet been satisfactorily produc-
ed in animals.Experiments with cultures given by the mouth,or by
intravenous injection,have failed to give pomitive results,though
Remlinger seems,in the case of rabbits and of white rats,to have
demonstrated that typhoid fever can be communicated to animals,and
by means of the casual agent of the disease.

Propgﬁst%og - %ontggion.
of opinion ng a by no means inconsiderable period much diversity

r
existed in regard to the contagiousness of typhoid fever
Irn the early part of the last century,there were quite a number of
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good observers who held the opinion that it was an eminently contag-
ious disease.At the present time,however,tle vast majority of
pliysicians,whose opportunities for observation give weight to their
views,consider that the disease is not actively contagious in the
sense in which scarlet fever and measles are - i.e.,there is no
danger in being simply in the immediate presence of a typhold patie
ent.Other patients in the same ward witlk typhoid sufferers almost
never contract the disease from them.,Attendants do,however,a little
mere frequently;and this is undoubtedly due in most instances to the=-
ir handling the clothing,the bed linen,and the utensils of various
kinds which have been soiled with Ble discharges.Yet,even guch cases
are rare.Murchison states that in 23 years,in which 5,988 cases were
treated in the London Fever Hospital,only 17 residents contracted
the disease,and most of these had no perscnal contact with the sick.
Osler mentions that,during six years,l nurse,l orderly,and 1 patient
took the disease in the wards of which he was in charge.

Clothing and bed linen(which have been soiled by the patient),
mattresses,and utensils (such as urinals and syringes) may convey
the disease to others not in immediate attendance.The statistics of
the London Fever Hospital show that laundresses are more liable to
contract typhoid fever than the immediate attendants upon the sick,
Their liability is gravest in those cases in which the bed linen and
clothes of a patient are not immediately disinfected after use.The
committee of the Clinical Society concluded that typhoid infection
may be convgyed by fomites,and may be retalned in them probably for
two months at least.

It is natural to suppose that typhoid infection may be conveyed
by flies and similar insects.They carry the bacilli from the dischar-
ges,and directly infect others;or they deposit the poison on the
food.Simmonds,Craig,Burgess,Hoffmann,Veeder,Sangree,and others
have shown that microbes may be conveyed by flies.Many of the instan-
ces,in which people living in the same house are attacked by typhoid
fever,can be explained in this way.Such armethod would depend upon
gross neglect of sanitation,involving the exposure of infected
excreta.Under ordinary cdrcumstances,flies practically could only
become potent by carrying the infection to water,and so distributing
it thereby.Apart from this,they can only give rise to sporadic cases.

Formerly,the transmission through air - either directly from
the patient or frcm decomposing refuse,as by sewer gas or from old
collections of dust - was held to be an important mode of propagat-
ion of the poison.This is now considered to be of very rare occurr=
ence.It has been shown that dry bacilli may be suspended in the air.
Some have thoucht that they found them in the dust of a building
wherein there had been cases of typhoid fever.Others believe that
the gas escaping from open drains,or air blowing over polluted socil,
may have heen an important factor in giwing rise to the disease;
but,where these unfavourable conditions exist,there are doubtless
other ways than through air by means of which the bacilli may have
been disseminated.

Since the time of Pudd,the markedly contagious character of
- typhoid stools has been considered established.It is certain that

the bacilli escape from the body for the most part in the faeces and
urine.Since the methods of separating the bacillus typhosus from ote
her bacteria have been improved,they have been demonstrated in the
faeces in more than a half of the cases examined.Richardson found
them in 10 ocut of 13 patients = in 19 out of 55 specimens.It has
been held that typhoid bpacilli may be present in the faeces of
persons not suffering from typhoid fever:thus,Remlinger and Schneider
claimed to have found them in 50 per cent.of non-tyrhoid cases.One
other such case has been reported in an attendant upon typhoid fever
patients .Richardson examined the faeces of non-typhoid patients
during life seventeen times and post-mortem twelve times;but he was
not able to discover any typhoid bacilli in them, They may remmin
in the gall-bladder for long after an attack.The bacilli may there=
fore pass into the intestines,and so be discharged from the body
when there is no manifestation of the disease.The urine has also
been found to contain typhoid bacilli for weeks,or even for months,
after the ratient's recovery.They are said to bécome more abundant
in the faeces when the stage of sloughing in Peyer's patches arrives,
They are sometimes found as early as the seventh day;and they
usually disappear seon after convalescence has set in.They have been
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- seen forty days after the temperature had hecome normal.Riclardson
found typhoid bacilli in the urine in 2 out of 38 typhoid patients,
in 44 out of 172 srecimens,.When found,they were in larce numbers,
and in nearly pure culture.They appeared firs+t in the later stares
of the attack,generally persisting far into convalescence;in 2 cases
they were found ten days after the patients had been discharged from
the hospital.They were nearly always associated with albuminuris
. and casts, :

According to Budd,the sputum,in cases of typhoid fever where
bronchitis is excessive,may sometimes contain the germs of the
disease: he mentions a case in which they were believed to be
regponsible for the propagation of the disease.

The bacillus typhosus has also been found in the perspiration
in eertain sufferers from the disease,.

The propagation of typhoid fever has been more freguently,
clearly,and strikingly shown to occur by means of drinking-water
than in any other way.There are a very large number of cases record- |
ed in the literature.A few of them,showing most surely the origin of |
this disease from the water-supply,may be cited at this juncture: !

(1) Cayley (®Brit.Med.Jour.,Mar.15,1880) writes that Lausen is a
village lying on the railroad between Basle and Olten,shortly before
crossing ther great Hauenstein Tunnel.It is situated in the Jura,in
the valley of the Ergolz,and consists of 103 houses with 819
inkhabitants.It was remarkably healthy,and resorted to on that account
as a place of summer residence.With the exception of six houses,it
was surplied with water by a spring,with two heads,which rises ahove
the village at the southern foot of a mountain called the Stockhald-
er,composed of oBlite.The water is received into a well-built
‘covered resevoir,and is distributed by wooden pipes to four public
fountaing,whence it is drawn by the inhabitants.Six houses had an
independent water-supply - five from wells,and one from the mille
dam of a public factory.On August 7,1872, 10 inhabitants of Lausen,
living in different houses,were seized with typhoid fever;and
during the next nine days 57 cases occurred - the only houses escap=-
ing being those six which were not supplied by the public fountains,
The disease contdnued to spread,and in all 130 persons were attacked,
as well as several children who had been sent to Lausen for the
benefit of the fresh air:these fell i1l after their return home. A
careful investigation was made into the cuases of this epidemic,and
a complete explanation was forthcoming.Separated from the valley of
Ergolz,in which Lausen lies,by the Stockhalder,the mountain at the
foot of which the spring supplying R&usen rises,is a side valley
called the Furjust,traversed by a stream,the Furlenbach,which joins
the Ergolz just below Lausen - the Stockhalder occupying the fork
of the valley. The Furlenthal contains six farm houses,which were
supplied with drinking water - not from the Furlenbach,but from a
stream rising on the opposite side of the valley to the Stockhalder,
Yow,there was reason to believe that under certain circumstances
water from the Furlenbach found its way from the Stockhalder into
one of the heads of the fountain supplying Lausen.It was noticed that
when the meadows of one side of the Furlenbach were irrigated,which
was done periodically,the flow of water into the Lausen springs was
increased,rendering it probable that the irrisation water percolated
through the superficial strata,and found its way under the Stockhal=
der by subterranean channels in the limestone rock.Moreover,some
years before a hole on one occasion formed close to the Furlenbach
by the sinking in of the superficial strata,and the stream bedame
diverted into it and disappeared;while shortly afterwards the
spring of Lausen began to flow much more abundantly.The hole was
filled up,and the Furlenbach resumed its usual course.The Furlenbach
was unquestionably contaminated by the privies of adjacent farm
houses:the so0il pits commnicated with it.Thus,from time immemor;alé
whenever the meadows of the Furlenthal were irrigated the contaminat-
ed water of the Furlenbach,after percolation through superficial
strata and a long vnderground course,helped to feed one of the two
heads of the fountain supplying Lausen.The natural filtration, -
however,which it underwent rendered it perfectly bright and clear;
chemical examination showed it to be remarkably free from organic

impurities;and Lausen itself was extremely healthy and free from fever
On June 10th,one of the peasants of the Furlenthal fell 111 with
typhoid fever,- the source of which was not clearly made out,=- and
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passed through a severe attack with relapses - so that he remained
i1l all surmer;and on July 10th a g£irl in the same house,and in
Ausust a boy,were attacked.Their dejections were certajnly - at
least in part - thrown into the Furlenthzl;and,morecver,the scil-pit
of the privy communicated with the broock.In the middle of July,the
meadows of the Furlenthal were irricated as usualj;and,within three
weeks,this was followed by the outbreak at Lausen. With the object
of demonstrating the connection between the water-supply of Lausen
and the Furlenbach,the following experiments were performed: The
hole,mentioned above as having on one occasion diverted the Furlen-
bach into the presumed subterranean channels under the Stockhalder,
was cleared out;eighteen hundredweight of salt were poured in after
being dissoclved in waterj;and the stream again diverted dnto it.The
next day salt was found in the spring at Lausen.Fifty pbunds of
wheaten flour were then poured into the hole,and the Furlenbhehb
again diverted into it;but the spring at Lausen remained clear,and
no reaction of starch could be obtained - showing that the water
must have found its way under the Stockhalder,in part by percolation
through the porous strata,and not by direct channels,

2) An epidemic of typhoid fever occurred at Stuttgart in 1872,
The meadows,fron a Dortion of which the Stuttgart aqueduct receives
its supply,were,in the beginning of the winter 1871-72,thickly
manured with the contents 8f the city sewers.There was,in Jamary,
a thaw with rainjand the water of this aqueduct became of a yellow
colour,with an offensive smell.This was nor produced by inorganic
substances;and examination showed the presence of larce quantities
off organic matter.In February,an eplidemic broke out in the portion
of the city supplied by this aqueduct - s0 severe,indeed,that there
Wappened to be,on the average,one typhoid patient for every two
houses.In a neishbouring district,partly supplied with water from
the same aqueduct,there was an averace of one patient to every ten
houses. In the rest of the city,the disease was not more freguent
than at ordinary times - averaging one case to every forty-four
houses,

(3) There was an epidemic of typhoid fever,in 1898,at Maidstone,
in which same 1,908 cases of the disease were reported out of a tot=
al population of 35,000.,Different districts of the town were supplied
with water from different sources;almost all of the cases occurred
in those districts receiving thelr water from a single source.A
number of cases,it is true,occurred in that part of the town which
did not receive water from this source;but this can be regdily
accounted for by the fact that the inhabitants did not,of course,
remain in the same district,but visited in different parts of the
town;and by the further fact that articles of Hood and other contam-
inated articles may have been conveyed from one district to another.
The water which supplied the most severely affected portions of the
town came in part from resevoirs so located as to be liable to
contamination;one of them was very close to a heap of refuse where
crowds of hop-pickers were in the habit of defaecating,and also to
a camp of gipsies.

Ballard (On a Localised Outbreak of Typhoid Fever in Islinzton,
London,1871) has very clearly shown milk to be a medium of commnic=
ating the disease.He found that an epidemic which occurred in the
parish of Islington,London,in 1871,was (1) almost entirely confined
to a district comprised within a circle having a radius of not more
than a quarter of a mile; (2) that out of 62 families living within
this district,who were known to have suffered from typhoid fever, 54
were constantly suprlied with milk from a particular dairy,and it
was satisfactorily proved that at least 3 of the remaining 8 had
occasionally partaken from the same source; and (3) that out of 142
families(comprising all the customers of this dairy,and living not
only within the district above specified,but in other parts of the
parish) 70 = or very nearly a half - were invaded with typhoid fever
within the ten weeks duriuns which the epidemic lasted.Upon a visit
to the farm from which the milk came,it was ascertained that a
member of the dairyman's family had been ill with typhoid fever,and
that the water of the well which supplied the family with drinking-
water had been polluted with his discharges.Although the dairyman
denied that this water had ever been mixed with the milk,he admitted
that it had been used to wash the milk-pans.
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Another rewarkable instance of this kind,occurring at Bristol,
was studied and described by Davies - the Medical Officer of Health
of that city.The location of the cases having indicated that the
oririn of the epidemic lay in milk coming from one place,a search
was made for the source of contamination of that liquid.For a long
time no explanation appeared;but it was finally ascertained that a
man working in the fields,on the side of the valley from which the
milx was brought,had not been well,though continuing at work.He had
frequent evacuations from his bowels in the fields;and his blood
gave the Widal reaction.It was ascertained also that the milk-cans
were washed with water from the stream running throuegh this vallay.

In some cases oysters have been shown to be the asents convey-
ing the typhoid bacilli: there are many interesting cases on record.
Chantemesse,in 1896,reported a small outbreak of typhoid fever due
togthis causej;and it was in a villace where there had been no case
of the disease for about a year.A merchant there imported a lot of
oysters,which were eaten raw by fourteen people.All of these were
taken ill;while none of those living in the houses where the oysters
where consumed,but had not partaken of them,were affected.No less
than 8 of these 14 patients had slight gastro-intestinal attacks;

4 others were 11l for about three weeks with prostration,abdominal
pain,tympanitis,tenderness,and dysenteric movements;the remaining 2
hal severe attacks of typhoid fever.Foote had shown that typhoid
bacilli,with which oysters have been intentionally infected,may be
found in them even after thirty davs from the date of infection,
Bven in extremely cold weather,they may live in unsterilised salt
water for at least eight days.In warm water they rapidly diminish in
number after the first week,and cannot be detected in such after
three weeks.He alzo showed that the bacillus typhosus lives longer in
the juices and stomach of the oyster than it does in the water in
which the oyster grows.Chantemesse experimented,by intentionally
contaminating oysters with typhoid cultures,thereafter placing them
in salt water.On remo¥al at the end of twenty-four hours,they were
found in as virulent a condition as hitherto.

Ice-cream has sometimes been the cause of an outbreak of typhoid
fever.An epidemic,occurrineg in Mid-Renfrewshire in 1893,was evident=-
1y due,at least in pamt,to the use of ice-cream sold by a dealer
whose daughter was sick with typhoid,but continued to work in the
shop during most of her indisposition.

Other articles of food have been blamed for the occurrence of
typhoid fever.Several epidemics of the disease have been reported
in which the malady appears to have been caused by the use of
putrefying meat,or of the flesh of diseased animals.In some of these
the symptoms were rather those of irritant poisoning than of typhoid
fever;and they consisted principally of violent vomiting and purging
coming on very shortly after the ingestion of the unwholesome food.
As typhoid fever has never been recornigsed in animals,it is diffice-
ult to avoid the suspicion that there may have been some other fact-
or at work in these cases.There yet remains a certain number in which
the symptoms cannot be thus explained.One of the most remarkable of
these occurred at a festival which was held at Kloten,- a place
about sevea miles north of Zurich,e of which the following is an
epitome:

Out of 690 persons who sat down to the collation,290 wexe
taken 1113378 other persons,who did not attend the festival but who
partook of the meat provided for it,were also affected.In addition
to these,49 secondary cases occurred - i.e.,of persons who subseg=
uently became affected without having eaten of the meat.All other
sources of infection could certainly be excluded,as Kolten was quite
free from typhoid fever at the time;and it was clearly shown that
the water was not the cause of the outbreak.All the visitors at the
festival who ate no meat escaped,as did also several persons who
drank wine to excess and subsequently vomitéd.The period of incubat-
ion was short,as in other epidemics arisine from the same cause.
Some of the people were i1l on the second day with loss of appetite,
nausea,headache,pain and swelling of the abdomen,and slight fever.
These cases were slight,and they generally ended in recovery.The
greater number were affected between the fifth and the ninth days.
The symptoms in these cases,which usually ran a rapid course,were
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chills,fever,diarrhoea,sreat prostration,freyueat and violent
delirium,and also profuse intestinal haemorrhage,The roseolous
eruption was present in almost all of them;and in a few the"taches
blenBtres" (bluish spots on the skin were detected . With resard to
the meat supplied,the following facts were ascertained: A butcher at
Seebach furnished 42 pounds of veal taken from a czlf,which appears
to have been at the point of death when it was killed by him.All
the flesh of the animal was sent to supply the festival at Kolten;
but the liver was eathm by an inhabitant of Seebach,and he was
attacked by typhoid fever also.The brain was sent to the parsonage
at Seebach,and all the household became affected by the same disease.
It was also found that another of the claves was diseased.The veal
from this animal had been kept fourteen days,and was in a decomposed
state.All the meat was placed together in the meat-safe of the inn
at which the festival was held.This feceptacle was in an extremely
filthy conditionj;and Cayley (On Some Points in the Pathology and
Treatment of Typhoid ¥Fever,London,1880) t-inks there can be no doubt
that the putrefvinz fEesh of this last calf,together wih the state
of the meat-receptacle,would rapidly excite decomposition in the
whole supply. Geissler doubts whether this epidemic was really
typhoid feverj;and he points out that the symptoms occurred too soon
after the ingestion of the diseased meat,and resached their full
development too paplgtly.The cases were also accompanied by more pain
in the abdomen than is geherally met with intyphoid fever.The prop-
ortion of recoveries also appears to have been unusually large.
Unquestionably the patients ian the Kloten eridemic were in a large
number of instances simply suffering from the action of an irritant
poison;but the presence of the characteristic lesions of typhoid
fever in some of the fatal cases renders it certain that this
disease existed in the village at the same time.In the report of this
epidemic it is not stated that either of the caadves which furnished
a part of the meat for the festival were suffering from typhoid
fever at the time they were slaughtered.Ilt is said that this animal
is liable to be attacked by the disease,and that in certain cases
typhoid fever has followed the ingestion of veal (Berl.klin.Woch.,
1878,N0.39). That it does not usually occur from this cause is bel=~
ieved to be probably dde to the fact that the flesh of this animal
is generally eaten before it has had tire to acquire infective
properties.

P A T H O L O G Y.
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In typhoid fever the bacillus typhosus gains entrance to the
system by means of the intestines after having been swallowed.Bor
one or two weeks no effects,or only very slight ones,are produced.
Sometimes the bacilli may remain al¥ve in one or other part df the
body for a long period without giving rise to important symptoms.
Usually,however,in one or two weeks after their introduction,decided
effects begin gradually to show themselves.The typhoid bacilli have
been found in nearly every organ and fluid of the body specially
examined;they escape with the urine and faeces;and they may also
make their way through the placenta into the foetus.Lodeging in these
various parts and scattering everywhere their poisonous products,
they give rise to abnormal phenomena,which same may be divided into
two groups - (1) intoxigation,and (2} anatomical alterations. In the
majority of ordinary cases of typhoid fever the toxic effects
dedidedly predominate;the local lesions and the symptoms depending
directly upon these lesions play in most cases a less conspicuous
part. Among the more prominent toxic manifestations of the disease
are the elevation of the temperature,- characteristic in its
duration and variations,- the prostration,the general pains,and the
disturbances of the nervous system.The disturbance of the circulation
-and grobablﬁ also the distension of the abdomen - are in part
effects of the intoxication.The typhoid bacilli and their products
nop only interfere with the functions of the organs by their
bolsonous action,but even cause structural changes in themn. The
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tissues are excited to somewhat characteristic histclosical changes.
The smaller lymph cnannels,more particularly in and aroundpodules

of lyvrphoid tissue,are especially sensitive to infection,and recct
principally in the way of cellular proliferation.This,witl some
comgestion and inflammatory exudation,produces a marked swelling of
the lymph organs,and frequently ends in such obstruction to the loc=-
a2l circulation that necrosis resuvlis,and alsc a sloughing of exposed
surfaces.In other cases,or in other partb of the same patient,the

bacilli may have a true pvogenic power,causing suppuration in
varicus organs and tissues.Degenerations of varioug kinds are alsc
comronly produced in different organs - especially in the protoplasm
of the cell bodies,as in the case of many infectious diseases.The
typhoid bacilli appear to have a rmarked preference for certain parts
of the body = viz.,the lymphoid structures of the lower end of the
ileum,the mesenteric lymph nodes,and the spleenj;and then the mucous
membrane of the rest of the 1nte=tine (ileum),the larre intestine,
the jejunum,the larynx,the pharynx,the qall-bla ider,and the hones,
The blood-vessels and the liver are less freduentlv affected.The
most noticeable lesions found in typhoid fever are those of Peyer's
patches.They become enlarced and congested,necrotic,ulcerated,and
later cicatrised.The other mucous mermbranes above-mentioned may
shew similar chrances.The lymph nodes and spleen become enlarged,and
the bones and their periosteum may be inflamed.Some of the 0100¢-
vessels are occluded by the proliferatinceagéthelium,or by clots
cavsed by these cells as they break down;and these obstructions
lead to necrosis,as seen in minute focl in the liver,ulcers of
various size in the mucous membrane,and gangrene in various situati-
ons.The debility and malnutrition induced by all these effects of the
infection,aided by the pressure in certain parts,may cause bed=-sores.
These bed-sores,pangrenous areas,and ulcers furnlsh g ready means cf
entrance for pyogenic micro-organisms,anmsing a mixed infection
with the usual manifestations of the pyaemic condition.

M__O0O R B I D A N _A__T O M_Y.
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In general,ricor mortis is more marked and more prolonced than
after typhus fever.EFmaciation is often extreme in cases in which
death has taken vlace after the third week - especially if they have
been attended with much diarrhoea and pyrexia.No traces of the
characteristic roseclous eruption are found after death - no matter
how profuse it may have been durine life.Sudamina,on the other
bhand,persist;and discolorations of the dependent parts of the body
are invariably present.

NATURE OF THE

Typhoid differs from the other continued fevérs,with the
exception jof cerebro=-gpinal fever,in the invariable presence of
special pathological changes.These are so characteristic that an
examination of the body after death will make known the nature af
the disease = no matter whether the symptoms have been suggested or
not during life.lIt must be remembered,however,that the intestinal
lesions,as well as those of the mesenteric glands,do not constitute
typhoid fever;but that the chemical poiscn produced by its specific
cause is taken up by the fluids of the body,and gives rise to general
@isturbances,which are present in all fully-developed cases,and whick
manifest themselves at a very early period in the attack. Tbe more
important symptoms of the malady are not due to the specific lesions,
but can be directly attributed toc the ceneral process.The anatomical
lesions of typhoid fever can,therefore,be divided into two groups.
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The first of these inciudes certain cihanres in the glands ol
the solitary zlands of the intestines,the splecn,and
structures of the body.These clwnses,which coasist esser

a medvllary infiltration of these glands,will be minutely described
nresently.They are peculiar to the disease,and just as characicrist-
ic of it as the condition of the lungs and thelr membranes found in
pneumoniz and pleurisyare characteristic of those diseses.They are
usually most developed in rrave cases;hut occusionally they are
slisht,and but little marked,in cases in which the sgeneral sympioms
are severe.Therefore, they cannot bhe resarded as the sole cause of
the latter.It is more probable that thev are themselves the result
of the local action of the typhoid poison,and bear somewhat the sace
relation to typhoid fever that the erurtion in smallpox does to

that disease. The second sroup is made up-of lesions which are me
with not only in this,but in other,diseases accompanied by high
fever;and are,therefore,unquestionably the result of the general
process resulting from the action of the various toxic pnrinciples to
which the phenomena of such diseases are due.These anatomical
changes = essentially those of parenchymatous desenerations of
various organs and tissues = attain their full development in typheid
fever,however,for the reason that in this disease the organism is
continuously subiected to the action of those toxic principles for

a considerable time.

WST .
The most remarkable changes in typhoid fever,and those whic!
have formed the basis for its satisfactory recornition as a distinct
morbid entity,are those of the lymphoid structures in the lower
part of the small intestine.Pseyer's patches and the solitary glands
of this region,in almost every case of typhoid infection,underso
characteristic changes,as was fully demonstrated by Bretonneau.
These have been usually described as passing throurh four stazes,as
follows: (1) The stage of medullary infiltration; (2) the stase of
softening or sloughing; (3) the stase of ulceration; and (4) the
stare of cicatrisation. These stases are said to last about a week,
and corrzsmoand to certain definite periods of the disease;but it is
not uancommon to find in the szme intestine glands in two or more of
these stages, Indeed,the same gland may sometimes be Tound vlcerating
at one side and undergoing the cicatricial process at the other.

First Stage - Medullary Infiltration. _

In this stage the agminated glands are enlarged - 2ach

Peyer's patch preserving its oblong shape,and beinz flattened on the
surfiace,and elevated from half a line to two lines above the
surrounding mucous membrane: from which it is sevarated by an abrupt
border,and which it may in a few cases overnang like a funzous
growth.The solitary follicles are also swollen,and may vary in siz
from a hempseed to a slight pea.ln very severe cases all the sglands
may be more or less involved;but in mild cases the changes may be
limited to three or four of Peyer's patches,althougsh the solitary
glands rarely wholly escape.lt is uncommon also for the latter to be
alone affected,but a few such cases bhave been reported.In these the
mucous membrane appears to be studded with pustules;and hence
Cruveilhier desienated this variety as the "forme pustuleuse!The
mucous membrane coverins the affected glands is reddish-green in col=-
our,and that in their immediate vicinity is often injected.The
changes above described occur early in the disease,- Murchison has
seen them,in two cases,in which death took place at the end of thew
first day,- and they are often well marked at the end of the third
or fourth day.They are usually limited to the @lands in the lower
part of the ileum,the agminated glands being often found perfectly
healthy four feet above the ileo-caecal valve.So,too,the changes in
the solitary glands may be confined to the last itwelve inches of the
smaller intestine;but this is by no means universally the case,for
these glands are not oaly often found enlarsed hisher up in the
Small intestine,hut also occasionally in the caecum.The agminated
glands are sometimes found enlarced in the bhodies of those who have
died of measles and of some other diseases;but the degree of enlarge-
ment is rarely as cgreat as in typhoid fever,and further changes(to
be described presently) are never found except in the latter affect-
ion.Under the microscope,the medullary infiltration - upon which the
enlarcement of the glands depends - is found to be due to proliferat-
ion of the cellular elements.In the case of the agminated glands,
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this proliferation may be limited to the follicles,or it may exiand
to the intercellular tissue,and even to the adjacent mucous merbrane.
In the former case the patches have a reticulated appearance!they
are soft and but little elevated.These are the "plagues mélles™ of
Touis,and the "plaques reticulées" of Chomel.In the latter they are
harder,smoother,and more elevated.To this variety Louls has given
the name of "playues dures",Chomel that of "“playues gauffrées! The
morbid orocess is also very apt to extend from the solitary follicles
to the surrounding micous membrane.In a larse number of the eclands in
many cases,and probably in all of them in the abortive form of the
disease, the changes never advance beyond the first stagce - a
restoration to their normal conditi-n takine place,according to
Rindfleisch (Patholozical Histology,Syd.Scc.Transl.,Vol.i,p.441)},
by colliquative softening.The morbid material upcn which their
enlarcement devends breaks down into an oily débris which is sradu-
allv absorbed.This retrocrade dprocess tales place faster in the
follicles than in the iaterfollicular tissue;and,as pigment is very
apt to be deposited in the depressions thws formed,tns patches
acquire aan appearance which has teen compared to that of a recently
shaved beard.This appearance,however,is not pneculiar to typhoid
fever,for 1t is met with in other affections.

Second Stare - Softerins or Sioushing.

In this stare of necrosis small portions of single Pyverian
patches,- varying in size from that of a lentil to from three-
quarters of an inch to an inch and a quarter in diameéder,~ assume a
yellowish-white and opague tint instead of their former redliish and
translucent appearance;gradvally becoming separated from the surround
-ing tissue by a sharp line of demarcation;and then pass into a state
of cheesy necrosis.Here and there the same changes are observed to
have taken place in the solitary glands.When once this has occurred,
recovery can only take place by expulsion of the necrosed varts and
consequent ulceration.Necrosis of the ~lands probably rarely occurs
before the beginning of the second week,but it has occasionally been
observed ruch earlier . Murchison reports a case in which he saw it
as early as the first and second days.The process may extend to the
muscular and even to the peritoneal coats;but it usuwally involves
cenly the mucous membrane.

Third Stage - Ulceration.

The dead parts are now eradually thrown off - the process
of separation usually dasting several days.At first an increased
degree of congestion,followed by suppuration,is observed at the
edges of the sloughs,which before thelr complete detachment may often
acqulire a yellowish,greenish,or brownish colour from the infiltration
of . bile.The ulcers which result correspond in size and form with
the sloughs,They are,therefore,in the case of the agminated glands
elliptical in shape,with their long diameter cerrespoading to the
axis of the intestine.Their edges are swollen and overhanging,and
their floor is cenerally formed by the deepest laver of the submucous
connective tissue.Thev sometimes penetrate much nore deeply,and may
even extend to the peritoneal coat,and thus gilve rise to perforation
of the bowel.The ulcers which result from sloughing of the solitary
glands are,as a rule,small and round.Ulceration may also oecur as
follows: The mucous membrane becomes softened,and one or more super=-
ficial abrasions appear on the surface of the diseased patch,which
extend and unite dlth one larze ulcer;and this ulcer proceeds to
various depths throush the coats of the bowel,and even to complete
perforation thereof.

Fourth Stase - Cicatrisation.

This usually commences with the hecinning of the fourth
week.The swelling of the edses of the ulcers gradually diminishes,
and they become adherent to the tissuves beneath.The floor of the
ulcers covers itself with delicate granulations,which in course of
time are converted into connective tissue.This is uvltimately coated
with epithelium,but neither the villi nor the slands of the mucous
membrane are ever reproduced.The resulting cicatrices may be recogn-
ised by the affected parts of the bowel being thin and more transluc-
ent than in health;and they may retain these characteristics after
the lapse of several years.They never give rise to contraction of the
boviel.The time occupied in the cicatrisation of each ulcer is said
to be about two weeks.It occasionally happens that while cicatrisate-
lon is taking place at one end of the ulcer the process of necrosis
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and ulceration is still coing on &t the other,so that one or two
ulcers may occasionally run toeether.The form of the ulcer may often
retard recovery,and may sometlimes end in perforaticn of the intest-
ine,even after the patient has appareantly recovered from his illaess,
In many cases tne mucous membrane of the caecum and coloa is of
normal colour and consistence.In a few the memvrane is paler than
in nealth,aal in others it is of an ash-gray colour,It is also
sometimes injected and softened.The solitary glands are frequently
enlarred and uvlcerated,like those of the ileum.In the former case
the rmucous membranes of the larrce intestine throuchout iis whole
extent = but especially that of the caecum and of the part of the
colon adjacent to it - is studded with minute elevations about a
line in diameter .When ulceratioa has occurred,the ulcers are genera-
11y round and small;but they may occasionally be oval and of consii-
erable size.In the latter case,their long diameter will correspond
with that of the circular fibres of the intestine.They have been
known sometimes to be quite an inch and a half long.Flatus usually
fills the colon.

NTERT M T.VVPHATTC GLANDS.

The morbid changes of the intestine above described are consi-
antly associated with enlarcement of the mesenteric glands,which is
due to cellular hypervlasia and hypertrophy of the connective
tissue.This ehlarsement varies in different cases.In some the glands
are not larger than a pea or bean;in others they may reach the size
of a hen's egg.It is always more marked in the glands which lie in
the angle b&tween the lower end of the ileum and the caecum,and
usually bears some proportion to the intensity of the local disease;
but it is not to be regsarded merely as a result of the local irritat-
ion,as it has been observed in parts of the mesentery corresponding
to perfectly healthy portions of the intestine,and as the meso-colic
glands have been involved in cases in which the colon was free from
disease,.It has,moreover,been observed in cases in which death has
occurred very earlv in the disease;and there can,therefore,be no
doubt that it is as much the result of the infective process as of
the infiltration of Peyer's patches.In addition to being enlarged,
if death has taken ;lace before the end of the second week,the glands
are hyperaemic and of a purplish colour.Later than this,when the
sloughs have become detached from Peyer's patches,the swelling of the
glands diminishes: they lose their colour and become pale,and if
convalescence ensues,they return finally to their former healthy
condition.Still,they have been seen shrivelled and pale or bluish
for some time after convalescence.In other cases the substance of
the glands softens,with the formation of puriform lidquid.If the
softening ewdy invdlves only a small part of the glandular structure,
restoration to health may take nlace thirough the absorption of this
liquid.If it is more extensive,the whole of the glands may break
déwn with the puriform liguid,which,when the patient recovers,
undercoes caseous,and finally calcarsous,degeneration.Occasionally
a gland ruptures,and its contents escape into the peritoneal cavity,
with the occurrence of death in due course.

The presence of minute spots of necrosis and inflammation in
this organ constitutes a prominent effect of the tynhoid bacilli in
the system.These spots were at first spoken of as lymphoid nodules
and compared to the lymphoid hyperplasia in the intestines,mesenteric
glands,and spleen. In 1859,Friedrich first called attention to these
minute nodules;and they were fully described by Wagher a year later.
Hoffmann found them in 38 out of 250 cases,but they were probably
more frequent than this.Some of these spots lie between the lobules,
and consist of an increase of lymphoid and plasma cells forming lar-
ge phagocytic cells.Others lie within the lbkbules and show similar
cells,and,in addition,necrosis of these and of the liver cells.

These changes have been found in other infectious diseases.The
nodules are so small that few of them can be distincuished by the
naked eye.There is alsc considerable parenchymatous degeneration of
the hepatic cells,varying in degree with the stase and severity of
the attack.The cells are at first filled with albuminous granules,
later with fatty granules and coarse fat drops;and they may ultimate-
ly break down.The periphery pf the lobule is usually more affected
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by these degenerative changes than the centre.In its gro@s appearance
the organ is often reported intact - often as slightly changed,and
often as showing distinet lesions.,At first it is apt to be hyper-
aemic : nd slightly enlarged;later ik becomes somewuat flavby and
pale‘a° he rssult of the parenchymdtous degeneration $he lobular
markings become less distinct.In severe and vrotracted cases,the
depeneration may reach so high a degree that the organ becomes small,
flabby,and of a esrayish colour. Pyaemic deposits,embolism,ani absce=
sses are rare lesions in this disease.

i
The lesions in the spleen are analofous to those which take

plaue in the lymphatic follicles of the intestine and in the mesent=-
eric glandsIt is almost 1av4r1&b3y found increased in volume and
to have undergone chances in consistence and colour.The desree of
enlargement and other changes vary,of course,with the stage of the
disease at which death has occurred.The enlargement takes place with
less frequency in elderly than in young people,and is more marked
at the heizht of the disease = the organ being then often twice or

hree times its normal size,and in some cases,it is said,even larger.
Later,and especially during convalescence,the enlarwement has
generallv very much diminished.During the first ten days of the
disease, the spleen is generally tense and firm,encorced with blood,
and dar&-red in colour.Between the tenth and thlrtecn days,its
appearance remains the same;but the organ is found to be soft and
friable.During convalescence it} becomes paler and firmer againjand
it is often so shrunken in size that its capsule is relaxed and
wrinkled.Haemorrhacic infarctions are often met with.These some times
soften and break down into a puriform liquid,which may sometimes

cause vperitonitis by rupture into the peritoneal wavity.Rupture of
the spleen has also sometimes occurred from mechanical violence.
These chanses are-due in vart to variations in the amount of blood,
and in part to a medullary infiltration of the Malpighian cornuaﬁlps
gimilar to that which takes place in the mesenteric and 1ntest;na1
lymphoid structures.

QTHER GLANDS.

The glands in the fissure of the liver,the gastric,lumbar,and
inzuinal glands - and,indeed,all the lymphatic glands in the body -
have occasionally been found swollen and congested;but their
enlarcement cannct be classed among the specific lesions of the
disease,but i8 to be considered as merely the result of a local
1rr1tat10n Thus ,Jenner says that in the cas® of an extensive ulcerat=-
idén of the oesophagus which came under his observation,there was
marked- enlargement of the lymphatic glands of that tuoe The lymphat-
iec follicles which surround the glands at the root of the tongue
and in the tonsils are often affected in the same way as the glands.
In most cases,after a time the swelling disappears,but sometimes
softening and rupture occur.Analogous changes have been also observe
ed in the salitary glands and pancreas = except that,accordiag to
Hoffmann,a cellular proliferati on precedes the degenerﬁtlve process.
Changes in the thyroid are rare.Curschmann found in 347 autopsies
no case of thyrolditis;and in a larse epidemic he found only 2 cases
clinically.Griesinger found inflammation of the thyroid four times
in 118 autopsies.Topfer found three abscesses ia 927 necropsies.
Walther found that in 73 cases of acute thyroiditis 40 were refer-
able to typhold fever.The bacillus typhosus has been found only a
few times in the thyroid gland.In several other cases the pyogenic
organisms have been demonstrated.Typhoid thyroiditis is more apt to
ocecur at the bveginning of convalescence or duriag the last week of
the disease = especially where there has heen a hyperplasia of the
gland.Therefore,it is common in goxtrous districts . .Usually only a
small part or a half of the organ is affected.Such cases generally
recover quite satisfactorily. Compre551on dislocation,or perforation
of the trachea sometimes occurs as a sult of the enlarqement

The mucous membrane of these parts may present a perfectly
healthy appearance;dbut occasionally it is congested,and the seat of
ulcerations which are for the most part superficial.Sometimes,
however,they have been found to extend to the muscular coat;but they
have never been known to penetrate all the coats of thsse organs.
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Jenner mentions one casas in shich there was extsnsive ulceration of
the oesoprasus;but usvally e number of ulcers 1s net large.
Murchison in a few cases [ound the pharynesezal mucous membrane coated
with a merbranous sxudate,snd the svbmucous tissves iafiltrated with
serum and pus.Osler and Packard refer each to a case preseating
oesophageal stricture,probably due to contraction of the typhoid
ulcers conseyuent upon their cicatrisation,

STOMACIT AVD SYALL ITNTRESTIINNS .

The stomach and upper part of the intestiaal tract nresent no
lesions which are at all peculiar to typhoid fever.In a certain
numher of cases congestion,softesning,and even superficial vlceration
of,the mucous membrane of the stomach,and less fregueatly tlat of
the duodenum,have been found.Fenwick reports de:th due to severe
haemorrharce from a tyshoid uvlcer of the stomach.The rucous membrane
of the jeiunum and upper part of the ileum is not usually much
reddened,and may be even paler than in health.In cases which have
been protracted,it may e of an ash-gray or slate colour.The conteats
of this part of the intestinal tract,which is rarely much distended
with flatus,do not differ materially in appearance or consistence
from the matter which senerally composes the typhoid stool.The
bowels may,of course,be filled with blood in cases in which a recent
hzemorrhage has taken place.lnvaginations of the small intestines,
unaccompanied by any evidence of inflammation,are occasionally met
with in the bodies of those who have died from typhoid fever.They
are produced probably during the death agony;and as they occur in
many other diseases,i ey cannot he regarded as peculiar to that vnder
consideration.

ATT. - TER .

The rucous meribrane of this viscus has often bheen found to be
the seat of ulcerations., It occasionally presents the evidences of
catarrhal or membranous inflammation.The rsall-bladder usuvually contain
-8 a pale watery liquid of a less density than bile.Ilts contents are,

however,mixed with pus and shreds of false membrane when inflammate-
ion of its lining menbrane has existed.Tre gall-bladder appears to
be one of the favourite haunits of the typhoid bacilli.Gilbert and
Girode found them there frequently;and Chiari believes,from a large
experience,that they are usuvally present here in cases of typhoid
fever.He examined the organ in 22 consecutive auvtopsies on patients
who had died of this disease,and was able to demonstrate the fact in
20 of the cases.Birch-Hirschfield has had similar results.Richardson
repcrts- that a bacteriologicel examination of the contents of the
gall-bladder was made in 3 autopsies of typhoid patients,and that the
specific bacilli were found in every case.Various observers have
made cultures from the contents obtained durine life,on the occasion
of surgical operations upon tre ecall-bladder,with the result that the
typhoid bacilli were demonstrated in a nuwmber of cases,including

some in which meny months,or even Jears,hsad passed since the attack
of typhoid fever.As Councilman has suggested,it is reasonable to
suppose that the bacilli find their way to the gall=bladder through
the liver,We know that they circulate with the blood;and the liver
being commonly the seat of numerous small necrotic spots,there is

an easv way of escape for the bacilli from the blood-vessels into

the bile-ducts.Azs we know they can escape from the blood-vessels of
the kidneys into the urine,it is easy to believe that they may Tore
readily escape through the necrotic areas into the liver,and so into
the gall-bdadder.Tre bacilli are undoubtedly the principal cause of
the vlcerations in the wall of that viscus and the aarger bile-ducts,
though other conditions - suck as the presence of calculi - are
undoubtedly contributing factors.It has been sugeested that the typh=-
cid bacilli may have some influence vpon the production of rall-
stones;but the facts already collected are not sufficient for us to
form a conclusive opinion in repard to this cuestion.The galle
bladder perhaps forms a sort of basis of operations from which the
bacilli mav from time %o time make excursions,and so produce
re-infection.The occurrence of ulcerative and membranous inflarmatio-
ns of the walls of the rall-bladder has lond been known to occur



29
VN
The rucous merbrane of the larvnx 1z somevimes fouvnd to have
veen the seat of catarrhal of diphiberitic inflammation,and sometimes
also of ulceration.,Jenner gays that typhold larvngitis,indepenient
of pharyngitis,is extremely rare;but the German writers express =z
different opinicn.CGriesinrer estimated that larvngenl vlcers were
present in one-fifth of the fatal cases.Hoffmann found them tweniy-
eight times in 250 autopsies;and he affirms that the ulcers extended
to,and invelved,the carmtilwzres in 22 out of 28 cases.They are most
comrionly found in the posterior wall of the larynx,and may invelve
the vocal cords.Thev are often discovered after death in cases in
which their existence was not susvected during life.Trey wers
formerly supposed to be the result cof typhoid infiltration of the
laryvaFeal glands;but carefvi iavestisation has shown that they are
the consequence of membrancus laryngsitis.

Inflammation and vliceration of the trachea are of comparatively
uncommon occurreice.

[ 3 ,E-.\;:'GL,S”“V

The lunegs almost constantly present changes referable to the enfeeb=-
lement of the circulation and the blunted condition of the nervous
system.Hypostasis is very frequent:it is limited to the more devend-
ent portions of tle lungs.More or less extensive lobular pneumonia,
of the nature of the so-called inhalation pneumcnia,is freguently
present.Pulmonary oederma is comron.The bronchitis sometimes takes on
a putrid character;and the Jlobular infiltrations may,in severe casées,
be transformed inte a genuvine cangrene. liobar pnevmoenia also occurs =
not only as a complication,but in certain instunces at the conset of
the disease,and under circumstances which render it probable that

it is a prominent early localisation of the poison.For this reason
the term “pneumo-typlroid" has been applied to a sroup of cases thus
characterised.Acute miliary tuberculosis is less often a complicat-
ion than a sequel of the attack.

»
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In typhoid fever involvement of the pleura is not very common,
In certain cases fibrinous pleurisy and empyema occur.

Typhoid fever Produces few and unimportant changes in the brain
and its membranes - even in cases attended by severe nervous sympt-
oms.Those most freqiently found are adhesions of the dura mater to
the inner surface of the cranium;injection or oedema of the pia
mater;congestive oedema,and sometimes softening of the brain,and
effusions at its base.The microscopéc changes do not appear to have
been_carefully studied,lt is said that the gray substance of the
cortical portion of the brain and 68 the interior is sometimes of a

yellowish-brown colour,and that diffuse yellow and blackish=brewn
Spops in different places - especially in the corpus striatum and
optic thalamus - may be observed.In such places the microscone shows
a diffuse yellow colour,a deposit of small brown piementegranules,
and also - especially in the optic thalamus and corpus striatum =-

the ganclion-cells thickly crowded with brownish or blackish pigment-
fravles in such numbers as to conceal the outlines of many of the
cells.These changes Hoffmann - who has specially studied them - ia

is inclined to place by the side of the parenchymatous deseneration
of other organs. Virchow found also an unasual amount of pigwment in
the ganelion-cells of the sympathetic system.The lesions of perirher-
al neuritis have sometimes been found.

In typhoid fever the muscles often show marked alteraticns in
S?ructure.Their macroscopic appearances vary with the stage of the
d}Sease at which they are examined.When death takes place in the
first or second week,they are usuvally dark-red or reddish-brown in
cclour,and also very dry.If it is delayed until later,they present a
beculiar fawn or yellowish tint, permeating the ordinary red in patch-
€8,and veins not unlike the appearances of veined marble.Their
consistence is also so much diminished that the flnecer may readily
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be passed through them.Occasionally abscesses and hoemorrhares into
the muscular sheath are found;end Dauvé and Rall (L'Union Méd.,
1866) revort cases in which,in addition to these chranges,rupture cf
muscles had occurred.Zenker,vho was the first to call attention to
them,ranged the changes secn under the microscope urnder two heads:
: (1) eranbidaror fatty deceneration,and (2) wexy degeneration.In the
first variety,the transverse strise disarvear,and the sarcclemms
appears filled with « fine granular matter.In the second variety,
the striated muscles hecome,as it were,pervaded with a coagulating
material which sets,and in contracting breaks upn the fibres intc
great numbers of short waxy-looking lurps - not unlike a certain
variety of casts of the straight tubuvles of the kidneys.Wren recovery
takes place,the affected fibres appear to be rerenerated by a cell=-
growth within the sarcolemma.These changes occur in most fevers,-
e.g.,typhus,smallpox,and scarlatina,- and are rersarded as beins due
to the hynerpyrexia which ie a frequent accompaniment of these
diseases . Hayem,however,asserts thaet he has found them well rarked
in cases not characterised by a high temperature,and that,on the othe
-r hand,they are sometimes absent where this has been present.The
waxy form of dereneratipn may affect all the strired muscles;but it
is oftenest seen in the muscles of the tonsue,the diaphragm,the
abdominal wall,and the adductors of tle thich.

In comrmon with other muscles of the body,the heart suffers from
both the forms of degeneraticn mentioned above;bhut the sranuvlar form
appears to be more common than the waxy.In protracted cases it is
usually much softened,and when thrown upon a plate no lonper retains
its form.It has usually lost its normal colour and acqguired the tint
described by the French autlhiors as "feuille morte",from its resembl-
ance to that of a faded leaf.Upon minute examination,the degenerat-
ion is found to have taken place in patches = the diseased fibres
being found alongside of cothers which have scarcely undergone any
alteration.These patches are especially common in the papillary
muscles of the mitral valve = a fact which explains the occasional
presence of systolic murrmurs in typhoid fever.In addition to the
microscovnical appearances of the muscles already descrited, Hayem
(Clinical Lectures on the Clinical Manifestation of Typhoid Fever,
Parus,1875) has observed in.his examinations of the heart a
cellular infilteation of the comnective tissue,and a proliferation
of the nuclei of the muscles.These changes are sufficient in his
opinion to establish the exigtence of myocarditis,He further mentions
baving found evidences of the frequent occurrence of endarteritis
in the multiplication of the internal coats of the small arteries.

ZLOOD- .
Any part of the circulatory system may be attacked with

eéspecial virulence by the typhoid poison.The changes often -observed
in thevla?Ee blood=vescels - especlally the veins = are probably dve
to similar processes as in the case of the lymphatics.The proliferat-
ion of the celldm and beneath the epdothelium,and their subsequent
degeneration with consequent formation of fibrinous thrombi,afford
an explanation of the thromboses which occur so freguently in the
veins of typhoid patients and often in the arteries.In addition,we
paVe the feebleness of the circulation due to the reneral prostrat-
ion and derenerative changes in the heart;and there may be other and
deleterious agents working in the same directlongwhere -as so
frequently occurs late in typhoid fever = there is a secondary
infection with pyogenic micro-organisms.Thrombosis of the large

veins of the leg,with the well-known symptoms of phlejmasia alba
dolens,is a common occurrence during the later stagesdof typhoid
fever,and especially during convalescence.lt sometimes comes on with
an exacerbation of fever,with considerable pain in the region of the
erural and iliac veins,and with redness and tenderness along these
veins: from which it follows that it is not always a simple thrombo-
$is,but depends upon - or at least is associated with - an inflammat-
Ory condition of the venous walls.The presence of Eberth's bacillus
4n typhoid phlebitis has not been satisfactorily establisked as a
recular occurrence.Pyogenic cocci have been observed.This accident
commonly ocecurs during convalescence.As is the case in other
1nfecpious diseases,- such as puerperal fever,pneumonia,septicaenia,
Pyaemia,tuberculosis,and malarial fever,- venous thrombosis occurs
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most frequently in the lower extremities,and more frequently In the
left leg than in the right.Fext to the pulmonary and saplhenous
veins,the popliteal and tibial velns follow in frequengy.?hlebit@s
and periprlebitis have reen geen in old tvphold cases in old varicose
dilatations of the crural veing.It is occasionally ssen alse in
other parts of the body,as in the subclavian and axillary veins.
The thrombesis may extend from the pulmonary into the iliac and vena
cava,and even into the risht artery.Death follows in the latter
case,and may be caused by embolism of one of the main pulmonary
arteries,or of one of the cerebral arteries.Venous trhrombosis may
also have some influence in producing gangrene of various papeésficial
parts;but it is much more commonly produced by arterial changes.
This venous complication is often distressing to the patilent,and
usually creatly proloncs the convalescence: it may impair the vsefule~
ness of the limb for a considerable time,but usually ends in recovery
without serious consejuences.The arteries are much less freguently
affected than the veins,but their affection is more apt to lead to
serious consequences- especially rangrene.Typhold gangrene is most
frequently seen in the lower extremities,and usually on one side
only.It may bhe confined to the toes,or may involve lar~se parts of the
limbs.In the upper limbs the lesion is extremely rare,though it is
sometimes seen there,and may involve other superficial parts - as
about the neck,mouth,and the genitals.The female genitals are mere
apt to sufferthan the male; there may be extensive destruction of
tissue opening the uretkra,the bladder,ofr the rectum,or lighting up
a peritonitis,

The ervthrocvtes or red blod%corpuscles show a gradval decrease
in number during the course of the fever,and may present the alterat-
ions commonly found in secondary anaemias;the haemoglobin falls at
the same time - but to a greater extent,and reaches the normal more
slowly.The degree of anaemia is,in general ,proportional to the
severity of the case,and may endanger life.The most striking feature
of the plood,however,is the absence of any increase in the number of
levcocvtes Bxceptions are extrerely rare,save in the case of
complications;and the number is often considerably diminished.

omplicated cases may show an increase in the numbker of leuccocytes.
Cabot refers to the following cases: One in which a perforation
raised the number Bfom 8,300 to 24,000; another case of perforation
in which the number at the time of the accident was 18,800; a case
of phlebitis in whéch the number was raised from 6,400 to 12,900,
falling in one week later to 10,100;another case of phlebitis in
which the number rose from 4,800 6,200; a case of mastoid abscess
in which the number rose from 5,300 to 16,400; a case of otitis
~media in which the number rose from 7,200 to 14,000; a case of

abscess in the buttock in which the number rose from 8,000 to 11,200;
and a case of haemorrhage in which the number rose from 8,000 to
11,300. Cabot says that general bronchitis has usually no effect in
avgmenting the leucocyte count,unless this disease invades the
smallest tubes;and he affirms alsc that cystitis had no effect in
two cases: indeed,he is of the opinion that the complications
d;rectly dve to the bacillus typhosus - such as cystitis and
pneumonia - do not ralse the number of leucocyvtes.In case of general
exhaustion,a complication may fail to produce any leucocytosis;and,
on the‘otber hand,leucocytosis is occasionally seen where it is
imnossible tc make out the presence of any complication.In such
gases,hcwever,the possibility of a secondary infection,an osteo-
myelitis or a phletvitis of internal veins,cannot be positively
excluded,Thepolvmornho~nuclear leucocytes graiuvally diminish (in the
latter part of the illness perhavs falling below 50 ner cent.),and
the lymphocytes increase in number.Fberth's bacillus has been found
by culture in thke blood - but usually only a few of the severe
cases . Missul reports that he found the typhoid bacilli in each of
the 9 cases examined.Kdhnau - using from 5 to 10 c.c.of blood for
each culture - found tke svecific bacillus in 10 out of 41 cases,
Almqu}st and Sevestrini found them only occasionally.Bloch obtained
them in 1 out of 7 cases.Fraenkel,Simmonds,Lugatello,Seitz and
Gaffky'failed in their atterpts to isolate them from the blood.
According to Cabot,with the exception of K¥hnau,other observers have
been svccessful in only 7 cases out of 176 examined.Neuhaus and
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Have 1

Ruetmeyer cizim to bave found the becilli in the blood obtained vy
puncturins the rose-spotes,and Neuhkaus in 9 out of 155tut Fraenkel,
Simmonds,Seitz,Luratello,Gaffky,Janowski,znd Curschmann obtiéined
negative results.From vlood taken durine life freom the spleen,
Chantemesse and Widal,as well as many others,have succeeded in
obtaining grewths of the bacilli,thoueh some other bacteriologists
have failed in this.The Tacilli have been found in larse numbers in
the contents of the thoracic duct,giving rise to the susplcion that
this is the principal channel by which they find their way from the
intestines into the blood.Having once entered the blood,however,
they are carried to the various crgans and tissves of the body,and
escare into the urine through the kidnsys;and into the lumen of the
intestine by the breaking down of the lymplold structures in its
wall,.In tre latter part of typhoid fever esrecially,the blood
occasionally contalns pyorsenic micro-organisms,

These crgans are sore times pale and flakby,and sometimes engorg-
ed wit)l blood.Under tlre microscope the apnearances are similar to
those described as occurring in the liver,and it is therefore

becomes cranular earlier,and to a marked degree,in the cortical than
in the tubular vortion.The ahsence of albuminuria must not always te
asceptedéds a proof of a healthy condition of the kidneys,as this
syvrotom has been wholly wanting in cases in which the organs have
been tre seat of disease.Chances in the rest of the urinary tract
are less common,though pyelitis and cystitis occasionally occcur.

In some of these cases typhoid bacilli have been found in the urine.
Inflarmmations of these varts may be suppurative or diphtheritic;

to occur under these circumstances.

The ears may become affected by an extension of pharynseal
catarrh up the FBustachian tubes.Therefofe,the tympanic cavity may be
the seat of inflammationj;and this may be catarrhal ,suppurative,or
diphtheritic.Otitis media was found by Hengst in 28 out of 1,228
cases.Benzold found a disturbence of hearing in 50 out of 1,243
cases . Buerkner attributed 1.6 per cent.of all cases of deafness to
typhoid fever;Kramer,2.5 per cent.;and Zaufal,0.7 per cent.Aural
complications cccur most commonly in the second or fourth week of
typhoid fever.The bacteria producing them are generally pyogenic,
but in a few cases the bacillus tychosus has been found.Suppurative
otitis media may go on to perforation of t'e tympanic membrane,or to
suppuration of the mastoid cells and of the adjacent structures,or
of neichbouring parts.

BONES AVD JOINTS.
) The typhoid bacilli have frequently been found in great numbers
in pbe medulla of the bones,and in the inflammatory products of
their lesions.They have been found lurking here for many vears after
the febrile attack,and associated with more or less interrupted
symptoms of troukle in and about the bones.Ponfick and Mallory
found changes in the medulla which resembled the characteristic
typhoid lesions in the lymphoid structures of the intestines,
mesentery,and svleen.The lesions are most commonly periostitis with
resul ting necrosis and abscess.They have been classified by Keen as
fol%ows: Necrosis in 85 casesjcaries in 13;periostitis in 110;
ostitis in 12;o0steomyelitis in 10;exostosis ir 1l;granuloma in 2;and
uncertain in 4. In certain cases the trouble is not extensive and
Subsides without any permanent inijury.Besides abscesses and necrosis
of the bones,perforation into a joint may occur.The osseous complicat
=lons usually appear @gte in the disease,and often have appeared
long after convalescence had apparently been estabvlished.The long
b°nes,especially the femuar and the tihia,are most frequently attack-
ed:occasionally the ribs and sternum.lIt ig especilally apt to attack
youne people near the are of puberty.There may be one spot of such
trouble,or it may be scattered in various parts of the body.In
¥oung children it more often begins in the region of the epiphysis.
he evidence so far collected strongly points to the view that
Suppuration in the bone is usually due to the typhoid bacillus;but
re are cases of mixed infection.These inflammations occasionally
Occur at the site of o0ld lesions,and cases have been observed in
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ion was set up as an immediate result of irjury.ln some cases the
typhoid bacilli have been caltivated;anl it ssems probvahle that

@

the bodies of those convalesceat from the llsease may for a considef=
able time contain foci of the bacilli,which may never oroduce
further trouble,or after some injury light up an inflammation.
Typhoid affections of the joints may be of three kinds: proper
typhoid,rheumatic,and sentic. Typhoid arthritis vrover may he 1limit-
ed to one joint,or may affect several.The lower extremitles are more
freguently involved than the upper,and especially the hip=-joint;
suppuration rarely follows.The joint may undergo spontaneous
dislocation,

SYMPTOMATOLOGT,
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The conditions under which tyrhoid fever occurs in large cities
render it difficult,if not impossivle,to arrive at a definite
conclusion as to the period of incubation.,Occasionally,however,the
time that has intervened betwsen the exposure o the cause and the
iavasion of the disease may be ascertained with precision in the
outbreaks which occur in small towns,or in isolated country-houses.
Under these circumstances,it has been found %to vary within very
wide limits.In the 3 cases related by Griesinger,the abtack bezan
the day after exposure to the infection;and,in the outbreak at
the school at Gbaphaméreferred to by Murchison), 20 out of 22 boys
were seized with the disease within four days of such exposure,.
Other instances of a similar charac*ec are on record.In cases lilke
these,the rapidity with which the attack follows upon exposure to
the cause is doubtless due to the intensity of the wnoison = a view
which is,to a certain extent at least,supported by the fact that
the invasion of the disease under these circumstances is very apt
to be abrupt: the attack beine very often ushersd in with vomiting
and purging,or with srave cerebral symptoms.Sometimes,indeed,the
gastro-intestinal symptoms have Ween so violent as to have given
rise to the suppicion of poisoning.In the majority of cases,however,
the period of incubation is probably very much longer than in those
above referred to.In the celebrated epidemic which occurred,inrl872,
at Lausen in Switzerland (Cayley,- Brit.Med.Jour.,Mar.15,1880),
the first 10 natieats were attacked within threc weeks of the time
whimAcontanination of the spring which supplied the village must have
taken vlacejand these 10 cases were followed in the course of nine
days by 57 others.In the town of Over Darwen,l,500 persons were
seizéd with typhoid fever within three weeks after a patient suffer-
ing with this disease was brought to a particular house,the sewage
of which was allowed to soak ianto the ~round through which the
water-sunply pipes of ghe town passed,and at a point where they
were lsaky. Lothholz observed,in an epidemic which occurred in the
neighbourhood of Jena,that the averarse reriod of incubation was
three weeks,the shortest period eichteen days,and the jloncest
pwanty-eight days. Haegler found,jin threc cases,produced by contam-
inated water,a period of at least three weeks.There are,however,
epidemics on record in which the period of incubation was under
two weeks,as.for instance,that of Basle,in which a few persons were
attacked who had only Teen in the city from seven to fourtesza days.
Cayley also refers to localised outbreaks of the disease,as thcse
of Hohngpé and Calne,in which persons were attacked within fourtesa
days of their exposure to the cause, Milller (Neue Beit.z.Aetiol.des
Unterleios-Typhus,Posen,1878) ,0f Posen,says that the averame period
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of incubation of the disease is fourteen days;that 1t may nol be
more than ten days;or,on the other hand,as lons as from tarzs 10
four weeks;and that he has known a case in whééh 1% was thu‘ty-‘I
ffap days.lirchison believel that it was cowmmonly abpuu two weeks;
and Rudd found it to vary from ten to fourteen days in a very )
larse number of cases carefully observed. From this r@?iew o? the
opininns of various authors the conclusion wquld seem to be justif-
iable that the period of incubation in pyphoid fever is usually
between two and three weeks;but that in many cases it does not
excecd ten days,and in rare cases has ungques tionably becn very au.ch
less.On the other hand,there are authentic cases on record in
which it is said to have reached,or evan exceeded,twenty-eight
days in its duration.

o W D PROGRES
Invasion,
The invasion of typhoid fever is usually so ~radual

that it is often impossible to obtain exact information from patients
as to the time of the commencement of their illaess. The patient
feels lansuid,and disinclined for physical or mental exertion.
he has headache,and pains in the back and lezs,as well as a
seneral sense of weariness,His anpetite is impaired,and his sleep
restless,or it may be disturbed with unpleasant drezms. There may
be nausea,or even vomitingjand either diarrhcea or constipation
may be present. There is seldom a Jecided chill;but the patient
may complain of sensations of chilliness or slight feverishness.
These minor symptoms are usually classed as prodromes,aand assigned
to the stage of incubation.The patient,as a rule,does not feel
inclined to go to bedjand he often keeps at work in spite of his
indisposition for exerAdion.As his malaise increases,however,he
seeks medical aid;and the thermometer then usually shows a degree
or more of fever: the illness may now be said to have begun in
earnest. It is only very seldom that the disease begins suddenly
without any prodromes, In such cases it may haocpen that the first
symptom of the disease is a chill,follewed by a rapid rise of
temnerature to 104 F.or beyoad.

First Weeks
The onset of the disease may be dated from the time that a

decided elevation of temmerature occurs.With the advent of fever,

the patient begins to feel really ill.His weakness increases from

day to day;his avpetite is lost;and he complains of constant

thirst and headache. The tongue is coated with a white fur - excent
the edges and tip,which are red;and there may he slight epistaxis.
There is often ddarrhoea - especially if a cathartic has been given
at the beginning of the illness. Some patients suffer from deafness
and ringing in the ears.In many cases the disease begins with a
cough and bronchitic symptoms.The spleen is usually enlarced,and
can b€ten ve detected by palpation,The temperature continues to
rise steadily,beiang a degree or more hicher each evening than on
the evening before: until,towards the end of the week from the
day of onset,it reaches 103'or 104" or even 105 F., The pulse-rate
is quickened,buvt not always in proportion to the fever.It ranges fEom
90 to 110,and is soft and sometimes dicrotic,even at this early
period.The patient feels tired,and is usually obliged to remain
in bed: if he stands up,he feels dizzy and unsteady on his limbs,
Second Week.,

The symptoms now undergo ageravation and have others
added to them,With only slight variations,the temnerature each
evening maintaing the maximum heirsht reached at the end of the
first week,remittine an the mornine a degree to a degree and a
half - the remissions being less marked in severe cases.There is
less complaint of headache - the patienis becoming apathetic,
Somnolent,and more or less delirious,especially at night.The face
looks dull,the tongue is tremulous,and the prostration of the
patlent marked.Bronchitis is usually present,and the cough may be
very distressing.There is more or less tympanitic distension of
the abdomen,with tenderness on pressure in the right iliac fossa.
There is uswally diarrhoea - the patient having from two to six
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eiween the seventh and twelfth days the characteristic eruption
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anpears.This consists of small,cifcular,elevated,ros§~rai spotg
disappearineg on pressure.They are usually develop2d in $ucoes§1ye
crons.The srin is hot and dry,the foce is flushed,sometimes 1ivid.
He may persbire freely,especially at aight;and sudamina may be
observed,

Third and Fourth Weeks,

"h“ In cases of moderate severity,the symptoms begia To
improve considerablv,commencing with the fourteenth to the gixteanth
day . Improvement is usually first manifested by the temperaivre.

The morning remissions become more and more declded,though the
evening rise continues for several days.Soon,however,the fever
declines in the evening also;and towards the middlie of the fourtin
week = or towards its end - the temperature is notmal dboth in the
morning and evening.With the decline of the temperature the general
symptoms almost always improve. The tongsue crows mpist and tends

to become clean,and the appetite returns.The paiient sleeps

t goundly,and awakes with a clear mind.His gstrensth also returus

- gradually,though convalescence is slow - even in mild cases = and
! may be interrupted by complications.Occasionally also,after

- perhaps a week or more of normal temperature,the fever may return,

and the patient has a relapse attended with all or most of the
gymptoms of the original attack - though usually in a milder form,
The fever in severe cases fails to decline duriag the third week.
The usual morning remissions may he less marked,and the patient
shows the effect of the continued hirch temperature and the prolonsgel
toxaemia.The apathy and somnolence increase dvurine the day,and the
delirium at night becomes more severe and more active.In some
patientss delirium predominates by day as well as by night,aand they
require constant watching and restraiat.In the intervals of active
delirium the patient lies motionless in bed - sometimes mutiering
to khimself,and quite oblivious of his surroundings.He asks for

‘nothing,but will drink of milk or water if put to his lips.The

tongue becores dry and brown and covered with sordes,or gad and
glazed in appearance.The lips are dry and cracked,and the teeth
also collect sordes unless carefully looked after.The face is dull
and care=worn.The urine and faeces may be passed iavoluntarily.

The abdominal symptoms also become more marked.The tympanitic
distension increases,and the diarrhoea is usually profuse,The

pulse is rapid and weak.The first sound of the heart srows feeble.
The bronchitic sizns increase,and the catarrh mamy extend to the
smaller tubes.All these symptoms may continue into the fourth week,
and then diminish;so that the patient slowly recovers.Or,again,
various complications - to be desfiribed later - may arise and
prolong the disease,or occasion the death of the patient.In some
cases death results from simple exhgisdbhon or cardizc failure.
There may also be intestinal haemorrhage,or perforation of the
bowels with resulting peritonitis and collapse.The cases which are
severe from the outset may present all the Bbove symotoms = even as
early as the second week of the disease. )

CONSIDERATION OF TH® PRINCIPAL SYMPTOMS.

-
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RHYSIQGNOMY .

_ From the beginning of the attack of typhoid fever the face has
@ listless and languid expression,althoush the eyes are usually
bright and the pupils dilated. In mild cases no further alteration
of the expression of the countenance than this may be noticeable
during the whole course of the disease;but,ia srave cases when the
80=-called typhoid state is fully developed,the expression becomes
dull and hgavy.There is,nowever,never the general suffusion of the
face seen in typhus.On the contrary,the face is often pallid,or
there is at most a circumscribed flush on one or both cheeks,which

is @ost marked during the exacerbations of fever or after the
admind#tration of food or stimulants.

’w

The ?emperature-curve in typhoid fever is one of the most
pparacterlstic features of the disease,It often allows of a diagnosis
waen_other Symptoms are absentjit is also of great importance in
pPrognosisjand furnishes valuable indications for treatment.
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Wunderlich and others,fror o study of a larce number of cases,have
discovered that the pyrexia has certain cleracteristics which
distinguish it from that of other fevers,and which,veine present,
in a case in which the other symptoms are obscure or ill=defined,
will cften enable one to recordise its true nature. The course cf
the fever may re divided into three periods cach havine its own
peculiarities.It is usually said that each period lasts ahout a weelk;
but,in severe cases,the second and third veriods extend over a
lonrer time than this,and the occurrence of a complicaticn,or of
any otker disturbine influence,will rave its effect in nroducing
either a prolongation of any one or more of these neriods,and
especially of the last two,or an unwonted elevation or fall of
temperature.During the first period there is & procressive rise of
temperature;but the rise is never so abrupt as in typhus and certaln
other diseuses.As there are morning remisslons,- ranging from a
degree to two degrees in extent,correspondine to the mornine fall
in the daily variations of temperature,- the transing uron the
temnerature-chart will bepZig-zag or staircase line - each evening
temperature beineg from a degree and a half to two degrees higher
than tkhat of the preceding evening,while the same difference will
be obzerved in the morning temnerature.The temperature ought,
therefore,never in an uncomrlicated case to be much over 100 on tre

first evening,or 102" F. on the second. A temperature of 104 F.at any

time durine the first or second day will consedquently exclude
typhoid fever from the diaenosis.From six to eight days are usually
occupied before the maximum is reached.It has been seen to be att-
ained as early as the fourth day in mild cases,and,on the other
hand,not until much later in severe ones.It is usually 104 or 105 F.,
but will,of course,varv with the sravity of the other symptoms.
The temperature rarely rises hirgler than 106*at this period.On
the other hand,cases occur in which it never exceeds 103 F. during
the whole duration of the disease;and it would,therefore,be wrong
to exclude typhoid fever from the diagnosis,as Wunderlich does,if
this temperature is not reached by the sixth day,or the eighth day
at tre latest.The temperature usvally ceases to rise in the next
reriod,but has a tendency to @scillate about the maximum temperature
of the prev¥bdus period at a fixed point,occasionally not quite
reaching it,or at other times risine a little atove it.The mornine
remissions,too,become less decided.In other words,the fever now
becomes continuous.This period,al thoush usually lasting about a
week,may extend over more than two weeks,even in the absence of com=-
plications,in cases which run a severe course;and when it is prolon=-
ged from this cause,the temperature mav again show a tendency to
rise,and may even attain an elevation considerably above that of the
preceding period.The prognosis in all such casés in which t he
temperature rises after the middle of the second wesk is ecrave.
Temperatures of 108-or even of 110" F.have heen recorded at this
time.Deatr invariably follows such high temperatures as these;but
before death actvally occurs,a considerable fall of temperature very
often takes place.Wunderlick has also called attention to the fact
that it is not uncommon for a sudden and temvorary remission of
tempgrature to take place at this stage,varying from one degree to
two deqrees and & half,which may last from ten to twelve hours,and
which usually has occurred in his experience from the sixteenth to
the glgnteenth day .Towards the close of the second period,the
morning remissions will be observed to be more decided,while the
evening temperature remains about the same as before.The beginning
of the third period is indicated by a diminution of the evening
exaoe?bation,While the morning remissions become still more marked.
The qlminution is progressive,but slow ~ the temperature each
evening falling short b¥ from half a degree to a desree of the
Point it reached the precedins evening.The morning remissions,on the
other handzeach day become creater - a fall of three and a half
gegfegs pelnpnpot'uncommon.Tbe 1V§is,ther¢fo?e,000upies gsually a
onger tisgthan was required by the pyrexia in reaching its

maximum.Towards the close of this period,the morning temperatures
may e normal,and even subnormalywhile an elevation of temperature
reay 00n§1nue to take place in the evening.Occasionally,however,an
%grubﬁjqefervegcence takes place.The duration of this period will
: Vef; much prolonged if complications are present,or if the
%gteSu}nal ulce?s are slow in heal ing.JIt may last for more than
suﬁggrﬁgiks.Durlng conva1§§cence the temperature is frgquently

¥ even in the evening,but the slichtest cause is often
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sufficient to rroduce = considerable,tkough.temporary,elevation_of
ternerature.Thus,it way rise fronm 09-to 105.67in a few nours = 11
conseguence of an indiscretion in dietjor,again,frow 100" tc 104-F.
fror the sufferine and excitereat caused by a severe nttack of
toothache . Dietetic indiscretions are a prolific source of these
recrudescences of fever.The fever of the third neriod has all the
characters of an irritative fever,and is prohably kept up by the
irritation arising frow tre intestinal vlcers.On the other hmnd,
that of the first two periods is due to the action of the specific
poison uvon the nervous sysiem and the other tissues of the vody.
The febrile movement,however,rarely follcws a perfectly typical
course;and very few temperature-charts will bear,excent Auring
the first period,anythineg more thuon a zeneral reselnblance to the
chart which Wunderlich has prepared as typical.A very slight cause
will exercise,as has already been said,a disturbine influence uron
the course of the fever;and serious complicaticns or accidents
will obviously produce a still more marked effect.An intestinal
haemorrhare,for example,will cause a rarid and decided fall of
temperature - even from,say,l04 to normal or telow it.This
jepression,unless the bleeding continues and the case ends fatally
in tre course of a few hours,is onlv temnorary = the temnerature
rigsine within twenty-four hours to its former height or even
beyond it.A free e;istaxis or a copious diarrhoea will,in the same
way,cavse a fall of tle temperature;but it is rarelv so markea as
in the preceding case.The same effect will be produced by the
administration of a larre dose of quinine,cr by the application of
cold water - eitler in the form of the bhath,the douche,or any otler
method - to the surface of tre bhody.On the other hand,the occurrence
of a complication will cauvse a rise of temrperature considerably
above the maximum of the first period.The thermometer shculd be
vsed at least twice daily.It is in this countiry eenerally introduced
into the axilla,and less frequently into the mouth,for the purpose
of makineg an observation.In other countries it is nct infregquently
inserted into tke rectum,and even inte the vasina.The temperature
should he taken aboult 8 o'clock in the morning =nd the same hour
in the evening,in order to secure reliable registrations.

SKIN .

Trhe external integument is dry as well as warm in typhold
fever -« the warmth varying with the pyrexia.But,on the whole,persp=
iration occurs with grester frequency in this disease than in any
other acute affection,unless it bhe rhevmatism.It takes place most
commonly at night after the evening exacerbation,or in the morning
when the patient awakes from sleep;but it is noct very rare to find
phe skin clarmy at other times.The sweating is usuvally general;but
in a feW cases it is local only.When colliquative,it is frequently
exhausting,and is then a srave symptom.It is sometimes prolonced
into convalescence - when it is not only annoying,but in consequence
of the prostration it induces,it mey delay the recovery of toe
patient. The present writer has nct been able to satisfy himself
that any weculiar odour is given off by the skin in typhoid fever;
and most other observers affirm to the same effect.Chomel,however
asserted that the perspiration has a strones odour of an acid ,
character;and Bartlett agreed with Nathan Smith in thinking that
tY?hOId patients exhale a peculiar smell - not punrent and ammoniacal
11x§ that of" typlms,but of a musty and almost cadaverous character.
During the later stzres of severe ani fatal cases,this is said to
be especially noticeable.

Ihe Roseolous Eruption.

. The exanthem in typhoid fever is characteristic,and its
study is second only in importance to that of the temperature.
Indeed,in many cases,withouvt it diarncsis would be impossible.It is
rarely absent in a well-developed case;but occasicnally no eruntion
is to be found,even on careful examination and repeated search.
?FOEAan analysis of the Ffirsures of various observers,it appears that
vie eruption is absent in about 20 rer cent.of all cases.It is
most frequgntly vresent in those between the ages of ten and thirty
Xearso- being absent in only 10 per cent.of such.In cases under the
ace of ten,the eruption was not found in about 22 per cent.In cases
over the are of thirty it was absent in 16 per cent. The eruption
consists of rose-coloured spots,slichtly elevated above the surface,

~ Clrcular in form,or nearlv so,having well-defined mareins.usually
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agbout 4 lire in dilameter,but sometimes veorying from half a line to
two or even threc lines in diameter,and disappearing on pressure, to
return when the latter is remowed.They are generally first observed
some time between the seventh and fourtesnth days;but cases are on
record - esrecially in children - in which they are said to have
appeared much earlier,and others in which they could not be discov-
ered until the twentieth day.In the latter cases,however,it is not
imsrobaible they had rexlly been present at an earlier period,but had
escaped deteotion.The eruption occurs in successive crops at interve-
als of three or four days,each spot lasting from three to five days,
and the whele duration of the exanthem being usuvally from ten to
twenty,and varying,of course,with the severity of the attack.It.
may contdnue to arpear as late as the twentieth day,and in cases of
relanse very rmuch later.Spots are sometirmes sesn unon the abdomen,
or elsewhere,after the suhsidzace of the fever;and whenever seen,
trhey indicate that the diseased »rocess is not at an eni.They are
vsually scattered over the lower nart of the front of the chest and
abdomen;but also not infreguently they are met with unon the back;
and if ther are no?l found upoxn the abdomen,the patient should be
gently turned upon his side,and this part of the bhody carefully
exarrined.When very abundant,they are often ulsc seen vron the
extremities,and oacasionally upon the face.Thsy have,moreover,been
seen in abundance on the unper and inner part of the thigh,and con-.
fined to that locality.Wren tardy in making their appearance,they
may often be brousht out by the application of a mustard blister,or _ -
by that of Yeat in any form;and it 1s probable,therefore,- owing,in
a larce measure,to thne warmth of the bed,~ that they are so often
so fully developed vron the back.In numbers they may very from two
or trhree to several hundred.In one case Muechison counted a thousand;
and the bedy has teen seen so thickly covered bty spots of an '
unusually larce size as to give the disease a marked resemblance to
tyormus fever .When very numerous, the edges of two or three of the
spots may run together -~ giving the eruption an irresuliar character.
No relation between the copicusness of the rash and the severity of
the disease has ever been established.While the nrevailing impression,
therefore,that ia cases in which the eruntion is freely dzveloped
are ant to be of a mild character,is true in many instsnces,it is
by no means so in all.The spots disappear after death,and are rarely
converted into petechiae; but in bad cases purpuric spots have been
seen,znd even vibices developed inderendent of them. They are said
to be most cormon in patients of an raemorrhagic diathesis.Sometimes
the appearance of tre eruption is preceded for a day or two by a di=-
ffuse erythema,which same may cover the entire body.When it occurs
in associaticn with a sore~-throat,it is apt to be mistaken for
scarlatina.Murchison has seen it persist troughout the fever,to
which,however,it is not peculiar as it is seen in otherdiseases.

Sudamina - so called from their resemblance to drops of persp=
iration - occur not infreguently in typhoid fever.Murchison found
them in one-third of his cases.They are minute vesicles,often not
larser than a pin's head,but sometimes two lines in diameter,and
occasionally(in cases in which two or three have coalesced) much
larger.They usually at first contain a clear serum,which may,
however,subsequently become turbid,and when very minute must,in
consequence of threir translucency,be viewed obliquely in order to be
appreciatad,Freguently,when they cannot be distinsuished by the eye,
they are readily detected by the touch.They rarely occur béfors the
twelfth day,and not often before the close of the third week.Their
most usual seat is the neck,the folds of the axilla,and Fhe groin;
but there is no part of the body,except the face,in which they may
not occu#.Thev are most frejqueanitly seen in those cases attended by
profuse sweating,and a-e by no means veculiar to. typhoid fever (they
were thoucht by Lewis to be specific of the disease).but.are met
with in other affections - as,for instance,acute rreumatism - which
are attended by this symptem.They are generally followed by desquam-
ation of the cuticle of the parts of the body most affected in this
way.

Spots of a pale blue colour,and of varying size and form,are
occasionally observed uvon the skin in typhoid fever.The French have
designated them as the Wtaches blenatres! They are of an.irregularly
rounded form,and from three to eight lines in diameter.They are not
in the least elevated above the skin,and do not disappear on pressure, |

'
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They have a uniform tint throughout their extsnt,and thev never pass
throuch the succesgivs staces observed in connection with the rash
of typhus.Two or three of them are sometimes confluent,Thevy often
foliow the course of the small subcutaneous veins,and are most
commonly found on the abdomen,ths back,and the thigh#i.They are met
7ith in other diseases,and are suvnposed to be due fo nediculi.

Apart from the development of sudamina,the skin mar undergo
desquamation in fine brunay scales. The hair is very ant to fall
out after an attack of tynhoid fever.The nails suflfer in their
nutrition in comron with 9ther pacts of the body = a fact which may
be recocnised by the peculiar markines which are often found on
them after the natient has recovered from his illness.

CIRCULATORY 8Y3T

> ttack of typholid fever the pulse
usually vadergoes acceleratvion,This in derres is commonly proporition-
al to the saverity of the ot er symptoms (especially to the elevation
of the temperature),and is geperally more marked in the evening than
in the morning.It is subject,howsver,to numerous variations - not
only in differaat cazszes,but even in the same case from day to day,
and even from hour to hour.Murchison refers to a case in which the
pulse sank to 37,and never exceeded 56,durines the fever,although it
rose to 66 durine the convalescence.A comparatively infreqguent
pulse wmay coexist with a hich temperature.As a rule,the pulse is
mores freguent in cases which termianate in recovery;but to this
rule thsre are numerous excepitions, In 8 of Louls's cases 1%t never
went above 90,and it seldom exceeds 100.0n the other hand,in mild
cases the nulse may te exceedinsly frequent,reaching,and even
exceeding,in many cases 1R0.When the disease is prolonged and the
nrostraticn is exXtreme,a pulse of from 140 to 150 is not uncormon,
During convalescerce the pulse usually graiuvally diminishes in
frequency,and may sometimes fall belor the normal standard.In other
caseg,on the contrary, the pulse coatinues freguent during convalesc=-
énce,or readily becomes so after a slight exertion or excitement of
any kind.A slow pulse during convalescence arpears to he most
frequent in men whose health previous to the attack was ~sood,and a
dquick pulse in women and and delicate men.Tne pulse retains 1its
frequen@®y =s lons as ever convalescence is retarded by a complicat-
ion.The pulse will,of course,present otler changes then these.It
is in the veginning firm and full,but after the first week becomes
firm and gaoibpressible,and acquires the peculiarity Xhown as
reduplication.Sometimes whem this is not well debeloped,it will be
rendered quite distinet by elavating the patient's arm.Irpegularity
or iantermission of the nulse,althouch not commonly observed in this
disease,occasionally occurs.

The action of the heart will also be observed to srow feeble in
the course of severe cases,and its first sound indistinct;but
neither of these changes is so marked in typhoid as in typhus fever.,
Bayem says that in a certain number of cases a systolic bellows
mirmur,with its point of sreatest intensity at the apex,is heard
durine the course,of at the close,of the secoad week.This murmur is
sometimes soft in the beginning,but becomes harsh and intemse later,
or may "ave these craracteristics from the start to such a degree as
to give rise .to the suspicion of endécardiitis.An anaemic murmur is
fregquently present during convalescence.

SESPIRATORY gvgrmer,

‘e raspiration is usually accelerated in typhoid fever - Just
as in all febrile conditions = independently of any disease of the.
lunes;and its frequency is generally proportional to that of the
pulse,.The respiratory movements are less liable to fluctuate from
day to day than the pulse;and when the latter becomes abnormally
infrequent,they do not sink bhelow the standard of health.Murchison
found the pulse 42 at the same time that the respirations were 48?
ani that,to00,in the absence of pulmonary lesions.The respiraﬁlon is
often,as in thes case just alluded to,very much accelerated wren the
most cafeful examination of th: chest will not lead to the detection
of any disease therein.This is sometimes the consequency of very
great tympanitis,which,by interferins with the descent of the diaph-
ragm,gives rise %o dyspnoea;but it may also occur as a_puT?1Y
nervous phenomenon.,Bronchitis,of greater o less severlity,is so
constantly found in typhoid fever that it is to be regarded as a
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v tom ratiher than as a complicstion of the disease.The fregquency
of nronchitis sesems to Vary ~reatly #ith the epidemic and during the
course of vears. JMurchison found it in only 21 out of 100 cases;but
in the experience of others,some siecns of bronchial trouble are found
in all but & very small minority of cases.Sometives there may be only
slicht harshness of resnivration at the base of the chest;but in a
lar~e numbver of cases the auscultatory sisns will be sonorous,
sibilant,and mucovs rAles.The last-mentioned may Ye S0 Aumerous as
to lead to the disease in the becinning “eing mistaken for acute
bronchitis or acubephtisis,

DIGHSTIVT SVE e,

Bxcept in mild cases,loss of apnstite is one of the earliest
symotoms of tle diseasej;and 1t usually wnersists as lones as the
disease lasts.I? ig sometimes accomnanied by positive loathing for
food;hut wenerally there is no difficulty in persuvading the patient
to tuke the necessary amount of nourishment.During- convalescence
the appetite rsturns,and the patient clamours for food owine to his
insatiable hunger.

Thirs is uvsvally present early in the attack,and is renerally
proportional to the desree of fever.As the disease progresses,it
becomes less marked.

Navsea and vomiting sometimes occur at the beginnine of the
illness,and the patient may be regarded at first as suffering from
merely a bildous attack.Murchison noted vomiting in 36 out of" 100
cases,ani recarded it as a favourable symptom when occurring at this
stage.Later in the disease,however,it may he the first symptom of
peritonitis,It may sometimes occur during convalescence and interfere
very materially with the proper nutrition of the patient.The vomited
matter usually consists of a greenish bilious fluid,with the food
last takem amonsst it.In some cases blood may be expelled from the
stomach,

At the beginning of the attack the TONGUH  is usually moist
and coated with a thin white furj;and in mill cases it may retain
these characters until the close of ths illness.Bven in some cases
which terminate fatally in the course of the second week,the tongue
- with the excepition of being less moist than in health - may
present no markesd devgiation from this appearance.Generally,however,
as the disease progresses,and sometimes as early as the tenth day,
it becomes very dry and brownish,aanl is protruded with a tremulous
motion.S5till later it tends to cover itself with a thick brown
fur,This coatiar is disposed prinecipally along the middle of the
organ - leavine uncovered the edges and tip,which are very apt to be
unnaturally red in colour.The bare portion at the tin is often rude-
ly triaasuvlar in shave = a point which is regarded by Da Costa as of
some importance in the diacnosis of the disease.In bad cases, ,
howsver,durins the course of the third week the tongue is frequently
crossed by cracks and fissures,which are the cavse of much discom=-
fort to the natient;and when they are deep t'ey may bleed and leave
behind them scars which are recosnisable durine the remainder of
his 1ife.In other cases the toncue is iry,brown,and shrivekled,or
covered with a tenacious,viscid seceétion which makes its protusion
a matter 6f considerable inconvenience.In favourable cases,as
convalescence approaches the tonsue re~ains by decrees its normal
appearance . At first the only noticeable crange may ve that the
orgun is a little less dry than before.In a [ew davs it will be
observed to have become moist,and to be eradually throwing off its
coating.The process is,however,a slorx one,and one,moreover,subject
to frequent interruption.Very often,when it ssems nearly completed
it will be suddenly arrested,and the tonsue becomes dry and brown.
Sometimes,instead of cleaning gradually,the tonsue throws qff }t§
coating in large flakes,leaving the mucous membrane red and silning
as if deprived of i*s papillary structure.It is believed by many that
if the tongue when thus cleaned remains mcist,convalescence might be
expected,but would always be tedious,If anything happens,however,to
interfere with the osrocress of convalescence,it not infreguenuly
becomes dry,and coats itself over as:in.Wuen the restoration to _
health is retarded by the continvance of diarrhoea or by the occurrs-
snce of anv intercurrent affection,the tongue will often becorme
bPale and flabby,and superficizl ulcerations or aphthous exudations
may be found uvon it. :

The LIPS and TEBTH are in bad cases coveredrwith sordes,and the
§g§m%gngﬁg dry and cracxed and bleed easily.The dryness of the 1ips

2z avoured by the tendency of the patient to breathe
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thronsh the mouith.The CUMS may hecome sponey anl bleeiine ocour from
them at any htime. ‘

The mvcous membrane of the FAUCES is eTfsenred and coversd with
a tenaclous secretion; swallowin~T may be thereby greatly impeded.
MPTTAT TS or METHORISY is present in most cases of typhoid
fever Morchison notel 1t in 79 out of 100 cases.Ian 17 the distension
was extrsme,and in 7 of these feath occurredjwheress,of 21 cases in
‘which there was no tyvmpanitis,none died.ouis noticed great meteor-
ism in one-half of his fatal cases,but in only 7 of 88 cases which
recovered.It is,as a rule,kater in making its appearance thgn the
other abdominal symptoms = showine itself usually about the end of
the first or the bezinning of the second week.It is generally most
macked in grave cases - especially those attended by zevere diarrh-
oea;but it nas also been seen rirchly developed in cases in which
the symptom was not present at all or but little dleveloped.Moreover,
it may vary frejuvently in depree at differeat times in the same
cases,but when once nrssent generally ocersists until convalescence
is established or death occurs.,When extreme,it may give rise to
distressing dyspnosa - the descent of the diaphraem being prevented
by its upwardfpressure.

Accompanying the tympanitis are usually GURGLING and TENDHRNESS
on pressure in the right iliac fossa.The former of these symptoms
is mest marked in cases in which diarrhoea exists,and is caused by
the presence of liguid and ~as in the lower part of the ileum.The
wenderness 1is a symptom of considerable diasnostic value,as it is
unquestionably Jdike 1o the oresence of ulcers in the same part of
the intestine.It is,however,often absent in well-marked cases of
tvphoid fever.

ENLARCTMENT OF THE SPLEEN is a most constant symptom of typhold
fever,as of otlier acute infectious processes.lt was noted by Halle
as bein~ present in some of his cases.It may ~snerally be demonstrat-
ed by parcussion at the end of the first week or durine the first
‘part of the second,as tympanitis has not usually developed at that
period.It has not,however,often hanpendd to the present writer to
be atle to feel the orguzn enlarsed tlrouch the abdominal wall as
Murchison and others assert they have been able to do.Indeed,
meteprism is usuwally present in a sufficjent degree to render this
difficult.According to Murchison,the enlarcement is ~reatest in per=-
gons under thirty years of arce.It is sald to he often absent in
elderly persons. ) ‘

One of the most frequent symotoms of the disease is DIARRIOFA -~
esvecially in very severe cases;and there are very few mili cases in -
which it does not ocecur at some perioed of their course.Louvis noted
it in all but 3 of his cases;Murchison in 93 out of 100; and Barth
in 96 out of 101. It varies in different cases in its severity,in
its duration,and in the time wren it makes its appearance.lt may
be one of the earliest symptoms - presgentinc- itself freguently @n
the first day,and often beine the only one which causes uneasiness
to the patient or his medical attendant.At other times its appear-
ance may be postponed until the end of the first week,or even gntil
the patient is apparently entering on his convalescence.It may be
mili in the bveginning,and become more severe as the disease pro-
garesses;or,after havine been at first acute,may cease spontaneously
in a few days.In decree it may vary from two stools to three or
four,or even twenty-in the course of the twenty-four hours.It is
absent in a few cases,but in many such the bowels will be Tound to
act inordinately after a mild aperient.QONSTIBATION does,however,
actually exist in a certain number of cases of typhold fever.
Murchison has known the bowels,ia cases in which she a relapse has
occlirred,torbe constipated in the primary attack ani relaxed in the
relapse.There is no relation between the severity of the diarrhoea
and the extent of the local lesion.Althouch oftenest seen in mild
cases,constivation has existed in cases in which perforation of the
bowel or intestinal haemorrhage has occurred during life,or very
extensive lesions have been discovered at the auvtopsy.The

ARACTRRTSTIC STOOLS of typhoid fever are of a pecullarly offensive
odour,ammoniacal,and of an alkaline reaxction instead ?f acid as in
heul th.They are usually liquid,and resemble pea=soup in their
yellow-ochre colour and consistence.Murchison says that they separ-
ate,on standing,into two layers - a superficial or superna§ent‘
fluid,and a flaky sediment;but that occasionally,lastead of being
Wwatery,they are pultaceous,frothy and fermenting,and sc lizht as to
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float in water:Bartlett comparss their appearance to that of new
cider.They may contaln blood,and when they do,they occasionally
present thie appearance of coffee~srounds,

INTEGTIITAL HARMORRHAGE is a rather infrequent symptom of typhpid
fever.It meuy occur as early as the fifth or sixth day,but is more
common alter the middle cf the secowd weeX,or in the third or fourth
week.In 60 czses observed by Murchison in which the “zemorrhace
exceeded six ounces,it beran during the second week (mostly towards
its close) in 8;durins the third weel in 28 durine the fourth in 17;
duriaz the fifth in l;during the sixth in 3;durine the seventh inl;
and during the eichth in l;while in 1 case date of its occurrence is
not noted.There may he a slisht heemorrha~e,or the bleeding may be
repeated one or more times,In several of Murchison's cases it recurr-
ed after its appearance at varyine intervais. The bpleeding is
vsvally of trifling amount when 1t occurs early in the disease;and
it is due either to extreme concestion of the intestinal mucous
membrane - oiving rise to rupture of the capillaries,or to
disintegration of ths blkod allowine its ready passage through the
walls of the vessels.In the latter case it usually coexists with
petechiae or an haemorrhase from some other part of the body =~ as,
for instance,epistaxis or haematuria.After the middle of the second
week the haemorrhar~e is rmenerally the rzsult of the layine open of
a small artery - elther by the detachment of a slough from one of
Peyer's patches,or by tre involvement of its walls in the uvlcerat-
ive process.It is then often profuse,and may even reach several pints
in quantity Murchison ras,horvever,seen profude hezemorrhage at such
an early stace of the disease that it was impossible that vlceration
could have taken nlace;It may be retained for some days in the
intestize before coming away,for the blood is not alwavs voided
immediately after the occurrence of tre haemorrihage.Indeed,if the
amount be larce the patient may die within a few hours of its occurr-
ence without any appearznce of blood externally.This is,however,
rareR it is more usual for the haemorrhage to he repeated before
death takes place;but the occurrence of bhleeding mary be suspected
in suchceases by the abrupt fall of temnerature,sometimes below the
normal ,and by the extreme prostration and pallor which come on
suddenly without other assisgnable cause.The depression of the
temperature does not continue long,as,in the course of the twenty-
four hours,it renerally rises to its former elevation,or even 8xceeds
it, The frequency of intestinal haemorrhage apparently varies
considerably with differentmbservers,and in different epidemics finder
the same observers,Murchison noted it in 58 cases out of 1,564 - or
in 3.77 per cent.; Louis in 8 cases out of 134 - or in 5.9 per centi;
and Griesinger in 32 cases out of 600 - or in 5.3 per cent. B
Strimpell statss that he saw at Leipsic,in the course of several
years,45 bleedings in 472 cases - i.e.,in 9.5 per cent.In one year
(1880} tne percentagze rose to 18.0n collating the experience of
various observers,it appears that haemorrha~e from the bowels took
place in 377 out of 4,594 cases - or in 6 per cent.It is said to. Dbe
twice as frequent in women as in men.It seems to bhe much less
common in ehildren than in advlts;for in 252 patients under fifteen
vears of are observed by Tavpin,Rilliet,and Barthez,it occurred in
1 only.There is a considerable diversity of opinion amongst observ-
ers in rerard to the importance of this symptom.Murchison lost 32
of his 60 cases.In 11 of the 32 fatal cases,the immediate cause of
death was veritonitisg;in 14 of the remainimg 21 cases,the pat}ents
died within three days of the bleeding,and in 8 of th 14 within a
few hours.Of Griesinger's 32 cases,10 terminated fatally several =
days after the bleeding.Many clinicians have asserted that the effect
of the h:emorrhase was sometimes beneficial.Chief amongst these are
Graves and Trousseau.There may be occasionally a slight subsidence
of the nervous symptoms upon the occurrence of an haemorrhage,
consequent upon the reductiom of temperature which usually accom=
panies it;but this relief is only temporary,and it is procured at too
great an expense to be really of service to the patlent.Tne_ble?ding
is most frequently observed in serious cases.In 18 of Murchison’s
patients the antecedent symotoms were mild.In 8 others,6 of which
were fatal,the bowels had been constipated up to the time of its n
occurrence,The blood,if voided immediately after 1ts eseans lngo'neg
intestines,is cenerally fluid and bright red in golour.Wﬁen re ai
for a day ot two,it is passed in dark clots;and if retained longvr
than this,it is usually mixed with faecal mattsr when discharce

—mflom the bowels,and pives to the stools a tarry appearance and
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~consistence.lt is sometimes asserted that intestinal haemorrhage has
become more frequent since the introduction of ths cold-bath treat-
ment of tvphoid fever.It is arsued that the anaemia of the skin
produced by the cold water must cause & determination of blood to
the internal organs,including the bowels,and thus favour bleeding
therelfrom.The writer's experience goes to prove that the contrary

is the case = ¥iz.,that haemorrhages have dimiaished in frequency
under the cold-water treatment of the disease.Nevertheless,he agrees
with other practiticoners that when iantestinal haemorrhare does occur,
it constitutes a contraindication to the use of baths in this ’
affection.

NERVOUS SvaTmy,

The svmptoms of disturbance of the nervous system are among the
most important,as well as the most constant,of the clinical phenomena
of typhoid fever.Although the spnecific anatomical lesions of the dis-
ease are located in the intestines,many a casd will rua its course
without a single symptom referable to the abdominal organs.Instances
have even been reported in which the intestinal changes have them-
selves been wanting,althouslh the cases in question ended fatally.

The nervous symptoms,on the other hand,are alwavs vresent to a

greater or less extent,even in the mildest cases.Hence the term
"nervous fever" so much employed by the older writers in connection
with this disease.It was forwerly gensrzlly believed that these
symptoms were caused by the prolonred hich tempnerature.Under this
view it was difficult to explain their presence in cases in which
the pyrexia is very moderate,or even wholly wanting;and in many of
these cases charzcterised by low temperature the nervous disturbances
are very marked.The bactzriological researches of the last two
decades,or so0,to which we are indebted for a correct understanding
of the #tiology of tynhoid fever,have also furnished us with a clear
explanation of the nervous symptoms.It is the specific infection of
the disease,the toxaemia,which is the cause of the derangements of
function of the nervous system.Prolonesed hich temperature may also
be a factor in their production,but it is not an essential one.

Headache is one of *the most constant of the symptoms of typhoid
fever,and often the first svmptom of which the patient complains;
and when not present at the besinning of the attack,it makes its
appearance soon afterwards.Bartlett says it is rarely absent;Louis
found it in all but 7 of his 133 casesj;and Murchison noted it in 77
out of 82 cases.It is almost as comron,though less severe,in mild
cases as in rsrave ones.lt sometimes persists throueh the attack,
but oftener subsides at the close of the first week or towards the
middle of thre second;or the patient may cease to complain of it in
consejuence 8f the dulness which is very ant to supervene.lt is
usually referred to the forenead and temples,but may extsnd over the
whole head,TIt is usually dull and heavy,but in a few cuses is throbb-
ing.Sometimes it is very se¥ere,and may be paroxysmwal or nevralgic
in charucter.It has been known to be 80 acuts as to cause the disease
at its commencement to he mistaken for meningitis. )

Dizziness,or vertigo,is often noted during the stase of incubat-
ion,and even later in the course of the disease.Ilt is seldom encount-
ered during the heicht of the fever,but may manifest otselfl asain at
the commencement of convalescence.

Distressing pains in the back and limbs may also occur,and in
rare cases even contraection of the hands and feet.There is likewise
a general aching of the whole body,with a sensation of extreme
‘weariness,

Wakefulness at night is usually suffered from at the beginning _
of the illness;and it occasionally happend that this is a distnessing
Symptom,

Often somnolence sunervenes sooner or later in the course of
the disease.In mild smases this syrmptom is late in making its appear-
ance,and is generally slight and evanescent;but in crave case§+it
may come on as early as the eighth day;and when once nresegt.lb may
become more profound until it deepens at last into uncon501ogsness.
It usually persists until the occurrence of death,or of convalescen-
ce;but it may alternate with periods of delirium - the %ellrlu? being
more frequent at night and somnolence by day. It is as freguent in
children as in adul%s.Occasionally the wakefulness of thf earl;er
Stage may reappear at the beginning of the third week,and coexist
#lth muttering delirium,or occasionally with deliriuwm of 2 more
Violent charzacter.It then constitutes a most uafavourable sympilom -
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- the natiernt passing several days and nights in incessant agitation,
uatil death from want of sleep carries him off. ‘

Mental hebetude,or dvilhess,is present in the vast majority of
cases,even in the mildest attacks of typhoid fever.It may,however,be
absent in cases occasionally which run a severe course.Jt shows
itself in the beeinning by way of an indisposition to be disturbed,
a slieht ina®ility to fix the thoushts,or a loss of memory.Generally
the patient will be able at first,by an effort to rouse himself from
this apathy;but the moment he relaxes the effort,he will lapse into
his fermer condition.As the disease progresses, the hebetude tLecomes
more profound,and is overcome with esreater difficulty.In mild cases
it may continue until the occurrence of convalescence but-it is
soon lest in delirivm in grave cases. :

Delirium is said to be present in the majority of cases of
typhoid fever.In Murchison's scries of 100 cases,it was absent in
orly 33.0ther observers have found this symptom less fregyuent.In the
writer's experience,fully one-half of his patients passed through the
attack without any delirium whatever .Probably the cold-bath treatment
keeps the mental faculties unimpaired.The frequency and severity of
the delirium vary with the intensity of the infection,tiough its
absence does not alwayrs indicate a favourable termination of the

- disease.Of Murchison's 33 cases in which there was no delirium,death
occurred in 3;whereas,of the other 67 cases,18 mere fatal.The
delirium,of course,as said,varies with the severity of the other
symptoms,and especially with the intensity of the fever.In its
mildest form it counsiste of a slight confusion of ideas,which is
readily dissipated by fixing the patient's attention,and is most apt
to occur in the night or when he first wales up Trom sleep.In other
caces 1t is much more marked;occasionally it is violent and noisy;
tke vatient may talk wildly and incoherently,he may break out into a
paroxysm of screaming,cr be possessed with a sudden terror,or he may
leave the room or jump from the window.Later in the course of the
disease,the active delirium subsides,and a low mutterine form of the
same takes its pluce.The latter may efo on until convalescence oceurs,
or the patient may fall into a comatose condition and die therein.
The delusions from which the patients suffer are renerally connected
with some event in their past life.Very often the patients insist
that they are in a strance place,and beg piteously to be taken home
to their friendsj;occasionally,in grave cases,tle patient declares
that there is nothine the matter with him.This,Louis was accustomed
to resard as a bad symptom - having never seen a recovery after it.
The delirium generally makes its appearance some time in the course
of the second week;but occasionally the invasicn of the disease is
marked bv maniacal excitement.It has been known to occur on the
second oN, third day.Lovis records 2 cases in which it was present
dvring the first night;znd Bristowe (Tmans.Path.Soc.,Vol,.xiii) 1
case 1in which it was noted at that time also.It is sometimes so
prominent a symptom in the berinning of an attack that the patient
has been at first suzposed to be affected with acute meningitis or
acute mania.Motet (Arch.gén.de Méd.,1868),indeed,refers to a case in
which a man was actually admitted into a lunatic asylum before the
true nature of the disease became known.On the other hand,delirium-
may not occur until later in the disease - sometimes not before the
close of the third,or even of the fourth,week,- when it may make
its arpearance at a time when least expected.

In cases in which there has been much mental disturbance during
the febrile period,the convalescence may be ma¥ked by amimpairment of
intellect;and this may continue after the recovery 1is in other
resvects complete: but it is rarely a permaneni condition.In some
cases the moral sense appears to be weakened after an attack,and
thieving propensities developed in persons of praviously correct
habits,Insanity may also occur during the convalescence or after
recovery;but it is usuvally under these circumstances amenable to
treatment..

From the beginning of typhoid fever there is nearly always
present, more or less muscular prostration.It is usually most intense
in grave cases;but to this rule there are numerous exceptions.It is
not rare to find patients,in whom the other symptoms are severe,able
to sit wp in bed,and even to rise to stool, throughout the.attacg.
Occasionally,in mild cases,patients are not confined to bed until the
occurrence of perforation.éeherally,bﬁwever,the prostraticn becomes
extreme in the third and fourth weeks of the disease - the patient
lving helpless on his back,unable even to turn from=side to side.
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_ Tremor is a constant symptom ef typhoid fever,even in the
mildest cases.A little tremulousness of the tonsue when protuded.
may often be detected before the close of the first week.A little
later the huads may be observed to tremble when held upj;and still
later twitchines of the tendons at the wrist may be appreciable
while the pulse is heine felt.When muttering delirium sumervenes,
this subsultus tendinum becomes constant,and extends to other parts
tof the body.The hands of the patient are freguently then in constant
%motion,either picking at the bed~clothes or at the lips or nose,-
-carphology,- or an aimless motion of the hands through the air,
‘These avtomatic movements indicate a very profound disturbance of
“the nervous system,and are very unfgvourable symptoms. Ficcough is
ccometimes observed late in grave cases,and is z bhad symptom.
3 Even in mild cases,spasmodic contraction of various sroups of
‘muscles may occasionally te observed.It is especially frequent at
“the verinnine of the disease.The muscles of the extremities -
~especially those of the legs - are ofternest affected;but those of
~the trumk and neck may also be involved.The head may be retracted as
~in menineitis;there may be a condition of torticollis,or of strabis-
‘mus,early in the attack . Murchison has hal patients under his care
-who have suffered fror spasmodic constriction of the pharynx to such
~an extent that threy could not swallow, He also reported cases-in
‘which trisrus and spasm of the glottis have been present during the
“ecourse of the typhoidal seizure.

1SE .

Vision,=- During the attack of typhoid fever imperfect or

perverted vision,and even visual illusions and haziness of vision,
~have been observed.In addition to strabismus,Murchison and Bartlett
have often known photorhobia present in cases characterised by active
excitement.As & general rule,the pupils are widely dilated,and the
conjunctiva pearly-white .When,however,stupoyr supervenes in bad
cases,the pupils are very often contracted;and Murchison has known
them vnder such circumstances to be as contracted as in typhus.In a
few cases dilatation of the pupils has been witnessed.

Hearing.~ In the early stare of the disease,ringing or buzzing
noises are present in a larce proportion of cases,and may soretinmes
persigt until the disease is well advanced.Usually,however,after a
few days they subside and give place to deafness.This is a very
common symptom,and may affect both ears,or be confined to one.ln
the former case it may be due to the blunted perceptionsof the
vatient,or to catarrh of the Eustachian tube (Trousseau),and is
without special sienificance.Recovery without impairment of hearing
is the rule.Deafness of one ear,however,is a serious condition -
being due perhaps to suppurative otitis.Meningitis may be the outcome
of this.

Modifications of Sensi¥ility.- Hyperaesthesia of the skin is
not a frequent symptom.,Murchison noted it in 5 per cent.of his
cases.He did not cousider it of much importance.It may occur at any
Stace of the disease;it is chiefly observed in the abdomen and lower
extremities;and is more frequently met with in women and children
than in adult males.In some cases the skin is so sensitive that the
Slightest touch causes the most exquisite pain.Occasionally the
tenderness over the abdomen causes the illness to be mistaken for
peritonitis,from which,however,it can be distineuished readily.by
the coexistence of hyperaesthesia elsewhkere.According toc Murchison,
tenderness over the spines of the cervical or dorsal vertebrae is
usvally present.He does not consider it of much importance.Anaesthes-
ia of the skin may also occur,but it is certainly less conmon in the
earlier stages than hyperaesthesia.Rilliet and Barthez regard it
with alarm when occurring in ckildren. :

The sense of taste is frequently lost or perverted.This is due
partly to tre blunted perception of taste,and partly to the thick
covering of the fauces and tongue. .

Nose.- Epistaxis may occur at any stage of typhoid fever,but is
most common during the period of invasion.Observers differ in regard
to its frequency.Murchison noted it in only 15 out of 88 cases;and
he believes that it is more common in France than elsewhere.On the
otrer hand,Bartlett says that it is quite a common symptom,The
amount of blood lost may vary from a few drops to several pints.
Unless profuse,it has but little effect vpon the course of the
disease.Murchison has often seen patients die from 1its severity.In
moderate amounts it occasionally relieves the early headache present.
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In typhoid fever the urine presents the ceneral characteristics
cormmon to all acute febrile diseases.As the disease begins insidious-
ly,the condition of the urine hefore the attack and during the
first twe or three days does not perhaps differ materially from the

normal . .During the latter part of the first week,the amount of water
ig greatly diminished = occasionally falling to one=fourth or one=-
sixth of thre usual quantity.In the second and third weeks it incre-
ases,and at the end of the fourth week may asain be norral.The
~amount may,however,vary from day to day,but its variations do not
stand in closa relation to those of the pyrexia - i.e.,the thermomet-
er may rerister one day 104,and the next day 100" F.,while the
amount of urine voided remains .the same,Still,vhen the temperature
berins to fall permanently,it ancreases at once,or two or three
days later.The specific eravity is usuvally hich in almost zall cases
in whick the vrine is scanty,and may be as hich as 1038,With the
establiskment of convalescence,the sonecific ~ravity often diminishes

vefore the water begins to increase in quantity.

At the onset of the attack the urine is very acid: this is due
to ite concentration,not to an increased excretion of acid.Later it
may tecome alkaline,and even armoniacal.The coleour of the urine is
very dark from an absolute increase of tre pigments.

Durine the fever the quantity of urea is augmented,and especial=-
ly during the first week.As a general rule,the higher the temperature

he greater the amount of urea excreted.Vogel once found it to go
as hish as 1,200 gr.in the twenily-four hours.The occurrence of
inflarmatory complications - such as acute pleurisy - may reduce
the amount of urea,even to a point below the normal.It is nct,
however,inflvenced by the diarrhoea - hence,observes Murchisocon,the
intestines cannot be regarded as a channel for the elimination of
urea in this disease.

Uricé acid is always increased early in the disease e the
amount of increase being relatively greater than that of the urea;
it is often three or four times the amount excreted in health.This
increase takes place until about the fourteenth day,diminishing
thereafter,and during convalescemce falling to subnormal .Copious dep=-
osits of urates and lithates may occur at any time in the course of
the illness.

_ The chlorides are gfenerally diminished in typhoid fever.This
diminution is partly diée to a less amount of chlorides being taken
witk the food,and partly to the fact that larre quantities of salt
vass away with the stools.As the diminution cannét always be fully
accounted for in this way,it would appear that it is also stored
up in the body during the fever.

The sulphates may be increased in amount.The phospbates are at
first slightly diminished,but later are increased.There is also a
diminution of hippuric acid.

: Albumin is very often present in ¢yphoid fever.Parkes found it
in 7 out of 21 cases.In 5 of these it was temporary,and entirely
disappeared before the patients left the hospital.Becquerel found it
in 8 out of 33 cases;Andral in only 4 out of 34 camés;and Griesinger
found it commonly,though it was usually temporary.The latter met with
thly 4 or 5 cases in which it was never present.Kerchensteiner found
albumin in a fourth part of the severe cases.Loomis reports it in
17 out of 54 cases in his wards in the New York Hospital.Osler
noted a much higher percentage in the Johns Hopkins Hospital.During
the six years from 1882 to 1895,389 cases of typhold fever were
treated in the hospital,and albuminuria was noted in 303,or 78 per
cent,The amount of albumin was usually small - in the majority only
a trace.Albumin generally appears in the course of the second week,
though sometimes as early as the first week of the disease.The :
albuminuria is usually of short duration,and the guantity of albumin
small .The contrary would point to severity of infection,

Renal casts are sometimes seen in the urine of typhoid fever.
They are usually associated with albumiruria,but sometimes not.They
are usually of the hyaline and graanular forms,and few in number,

They generally disappear with the albuminuria,and do not necessarily
add to the gravity of the case. .

Sugar has not been found except in the urine of diabetic
patients,who may have happened to contract typhoid fever.In these
ggrsons the sugar diminishes,and is sometimes wholly absent,during

ne convalescence of the fever.

Typhoid bacilli are present in the urine of a large proportion
]




' . 46

& =, Dewpe propsdief of cases.According to Bouclhard,they are found
only in albuminovs urine.Seltz found in cultures from the urinary
deposit,in 7 cases,the bacillus typhosus present in 2 only.In those

2 cases the urine was albuminous,and the number of colonies obtained
was proporcionate to the amount of albumin,Generally sneakine, typhoid
bacilll are npresent in abovt 30 per cent.of all urines examined
durine the course of the disease, :

Bhrlich's Diazo Feaction.- In 1882,Fhrlich described a reaction
in the urine dewnending unon the presence of ceriain aroratic subste
ances which form aniline colours in the presence of diazosulpho-
benzol.The latter is formed by the union of sulphanilic acid
(amidosul phobenzol) and HNOz.In order to obtain,a fresh solution of
diazosvlphobenzol,a soluticn of sodium nitrite must be adied to a
solution of sulphanalic acld containine 5 per cent.cf hydrochloric
acid.When the two solutions are mixed,HNOg2 ic set free,and diazo-
sulphobenzol is formed. Tne followines solutions, therefore,are
necessary feor the reaction :

Sclution A.:
Sulphanilic Acid ieeieieeeereeeees 1 part.
Hydrochloric Acid(ccncentrated) .. B0 parts.
Distilled Water ceieeeseeseeasoss 1000 "
Solution B.:
Sodium Nitrifte eceveeresecsceraceeas 1 part,
Distilled Fater cieeeeereeeeseess 200 parts,
It is advisable to keep the solutions in separate well-stoppered
bottles of amber glass,and vreferakly in a dark place.They should
be mixed as,required,by combining 50 c.c.of A.and 1 c.c.cf B.The sod-
jvm nitrite’ solution does not keep well ,and shouvld be prepared freshe-
ly at short inter¥vals.

The test is applied by mixing egual parts of urine and the
mixed reagents;quickly adding one~tenth volume of ammonia-water,and
shaking,A deep cherry-red colour indic:ntes a positive rezction;and
if the reaction in question is marked,the foam will anpear salmon-
pink,or even deep-red in colour.A further vproof of the true reaction
will be the formation of & green precipitate on standing.

The crief value of the test lies in the diacrncsis of typhoid
fever.It is present very constantly in severe cases of the disease,
with an intensity usually running parallel to the severity of the
infection.,The clinical value of the diazo reacticn is,however,
greatly lessened by several facts: (1) It often does not occur in
the milder forms of typhoid fever until the acme of the dicease has
been reached,and at times is wholly absent in such cases. (2) It occ-
urs in wany other diseases - notably in tuberculosis,pneumonia,
pleurisy,many acute fevers (measles,scarlatina,diphtheria,erysipelas,
etc.),in syphilis,cancer,septicaemia,pyaemia,thevmatism,etc.In
Practice,the chief diseases in which it puzzles the diagnostician
are tuberculogis and septiczemia.In pulmonary tuberculoesis its
presence is af bad prognostic import;and its persistence indicates
an advanced stace of the disease. (3) The reaction occurs in the
urine of persons who have been takine certain drugs - e.g.,naphthalin
and chrysarobin,etc,This reaction,however,is distinguished from the
true diazo reaction by the absence of a green precipitate on standing
for twenty-four hours,and by the fact that the colour does not
disappear on the addition of acids.The appearence of the reaction
may be inhibited by other drugs - e.g.,gallic and tannic acids and
their compounds iodine,and the iodides.

COMPLICATIONS AND SEQUETLAE.
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. Laryngitis is an occasional complication of typhoid fgver.When
it assumes the diphtheritic form and runs on to the formation of
vlcers,it is a very serious complication;for it not infrequently
is accompanied by cedema of the slottis,requiring tracheotomy for 1ts
relief. It appears,however,at least in its worst formg,to ?8 of
rather rare occurrence.Cerman physicians do not congider it at all

of uvnusual occurrence,
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The freguency with which bronchitis,in some form or other,atten-
ds vron typhold fever has already been mentioned.When it imvades the
smaller bronchial tuvbes,it occasionally gives rise to lobular
prneumonia,or to collapse of some of the lohules of the lung.Lobar
pneumenia may occur in the course of typhoid fever.When it comes on
late in the disease,- especlially 1f the patient bhe comatose,or even
gemi-unconscious,=- it may be entirely overlooked,uhless the lungs
are carefully examined,zs it often does not reveal itself by any
of the ordinary symptoms.It mav,horever,occur early.It sometimes
terminates in abscess or gansrene;but it is more usually followed
by chronic pnevmonia,vhich may eventually lay the foundatiocn for
rulmonary tuberculosis. '

Pleurisy with effusion is also not an uncommon complication;
and it is manifestly of serious import.Murchison refers to 3 cases
in which it was followed by empyema.

Other morvid conditions whick may comrlicate typhoid fever are:
oedema,infarction,hycostatic consestion of the lungs,emphysema,and
rneumothorax.Acute miliary tuberculosis is more often a sequel than
a complicating condition.

LIRCULATORY SVSTEM.

Endocarditis and pericarditis are comparatively rare complicate-
itne of typhoid fever,

Myocarditis is a freguent complication of severeattacks.Pegener -
ation of the heart is probably present,in some degree,in every case
of typholid fever.The lesion of the heart muscle - 2s in the case
of endocarditis and pericarditis - does not differ from that found
in other acute infedtious diseases.Myocarditis is always a serious
complication,as there is always a danger of death by collapse or
syncope.

Venous thrombosis is not a rare complication.It presents the
same features,and runs the same course,as in other diseases.In rare
instances,a portion of the thrombus may become detached and give
rise to death by embolism,

Arterial thrombosis and embolism,gsiving rise to gangrene of tle
parts supplied by tlre obstructed artery,are of occasional occurrence.

Gangrene , ¥ fortunately,is a rare complication of typhoid fever.
Trousseau,Havem,and otliers report,or refer to,several cases in
which gangrene of the leg,hand,or cheek was observed;and,amongst
others,a cased in whick it depended upon obstruction of the carotid
artery,and was located in the left ear,extendine from thence to the
forehead and cheek.Martin (Centralbl.f.Gyn.,1881l) reports the case
of a woman who expelled from the varina a foetid-smelling structure
of eylindrical form,which proved to be the cervix uteri,with the
upper part of the vacina.Spillmann (Arch.egén.,March,1881) has also
called attention to the occurrence of gangrene of the vulva and

vagina in typhoid fever.Gangrene is seldom seen untll near the
- defervescence of the disease.

Heemorrhasce may occur during the attack.Its freauency from the
nose and intestines has alread?vreceived mention.It seldom occurs
from the castric vessels.

J Sy Eh‘?o

Acvte meningitis is a somewhat rare complication_of.typhoid
fever .Hoffmann reports only 4 cases of acute menineitis 1in 250 post-
mortems.Both he,Murchison,and the older writers believe that when
meningitis occurs it is secondary to pyaemia or disease of the
middle ear,or to a tuberculous process.Keen,however,is of the
opinion that a meninsitis is not infrequent in this fever,and that
it is often due to infection by the typhoid bacillus.He has collect~
ed a series of 15 cases,and in all Eberth's bacillus was found - in
12 in pure culture.Keen thinks that cases of cerebr&l men%ngltls
are often overlooked by reascn of the fact that the head 1is
frequently not opened in typhoid autopsies,unless the cerebral
Symptoms have been very pronounced during life. .

General convulsions are not common,bud occas;onal;y_PAeg %Ol
occur.Al thourt a veryv grave symptom,tbey are not 1nva;{'}a§>+y atad .
Recovery took place in 4 of the 6 cases recorded by Murcnlsonﬁ 4
They are not always associated with albuminuria.@monly 1 of the

Pgefggghison'S cases in which the urine was examined was it
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Variovs forms of paralysis are occasionally observed after
typhoil fever.Accordine to Murchison,paralysis does not supervene
until several weeks alter the commencement of convalescence.It may
last for several weeks of months;but recovery in the majority of
instances eventually tales place.According to Nothnagel,the most
comronn form of waralysis is paraplegia;but it may alsc take the fom
of hemiplegia,strabismus,paralysis of the portio dura,or motor
paralysis of the individual spinal nerves - e.g.,the ulnar or
peroneal ,

Apkrasia usually accoumpanies a richt hemiplegia.Peripheral
neuritis may sometimes be a complication or a seauvel.Loczl neuritis
is seen in the arms and lers by no means infreguently.Multinle
neuritis may be seen in the same recions.

Muscular tremors have already been alluded to as corron sympte=
ore ,Tender toes ave been described Ly Osler and Haniford as occase
ional sequels.Tetany sometimes anpears during the crnvalescence =
very rarsly during the first rmeck of the fever. -

Chorea has been seen by Holt often in this disease,and more

often than in any other infectiocus fever . Erilepsy is very seldom
enceountered at any stace of the illness,

The interesting) condition known as “typholid spine" has been
described by Gibney. Hs resavrds it us a perispendylitis or acute
inflarmation of the spinal periosteum and attached liraments,

Mental affections may follow tvphoid fever - especially when
tre attack has been protracted and severe.lmbecility or stupidity
may occur,and persist for months.Melancholia is perhaps the oommonest
form of mental derangement encovntered.The vatient may suffer from
attacks of mania,which same may be of a very violent kind.Such per=-
sons are usually of an hereditary neurotic taint.Insanity may
result from the nutritional disturbvance conseguent upon nervous
exhavstion and insufficiency of food during the fever.All dut
maniacal cases usuvally recover,though slowly.

QRCGANS OF SPRCTAL _SENSE.

EAR.~ Acute otitis media somewhat frevuently complicates
typhoid fever,an! esrecially in Tespital vractice.Iln Hengst's coll-
ection of 1,248 cases of typhoid,it was present in 28 - i.e.,in
2.28 per cent.It usmally develops from the emd of the second to
the fourth week.Henest believes that the mode of invasion of the
middle ear is by extansion of the catarrhal imflammation from the
nasopharynx, throush the Bustachian tube,thoush it is possible that
occasionally ths vrocess is caused by cold draights of air on the
side of the head,or by the entraance of cold water into the ear
when the patiesnt is beinf) bathed.Puruvlent otitis media is prabably
always of microbic oririniMany varieties cof bacteria have been found,
elther alone or in association.The pyogenic stireptococcus an@ staph-
Ylococcus are the mest cowmon;but the diplecoccus of pneumonia,
the bacillus of Friedlidnder,and the bacillus typhosus are also
sometimes present.Mastoiditis developed in but 1 of Hengst's 28
cases A1l tiie cases ended inkecovery - no chronic otor;hoea or
deafness resulting.Ksea las collected 31 cases of otitis complicat-
ing tyohoid fever,making a total of 5¢ when adled to those of
Hengst,Althouch this complication is most frejuent in severe and
protracted cases,yst nonme of the 59 died,

- The ocular complications of tyrhoid ffever are numerous.
The followine are the most important: Paralysis of the ex?ﬁrn§1
occular muscles;catarrhal conjunctivitis;suppurative ke?aFlyié;Ple'
ctenular conjunctivitis and keratitis;iritis and choroiditis,
cataract;retinal haemorrhases;and optic neuritis.

DIGESTIVE Svarmy
€2 4 b2l il e 1 p -~
Pharyngitis - catarrhal or diphtheritic - ocoulrs in ?1%ir§§
number of Ucases,and fregquently sives rise to freat difficu Y 2 sem-
swallowing.Indeed,it has been so frequently observed in Some €p
les that certain authors revard it as a symptom rather than as a
complication of the disease. .

Keen refers to a case of acute slossitis.At most it appears to
oe annextremely rare complication.

The same remark applies to noma or g

Li
i Sgitis

anerene of the mouth,which
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may terminate 1in resd ion or suppuration.Murchison sav it in only
6 cases, 5 of which were fatal.According to Hoffmann,l6 cases of
suppurative perotitis were found at Basgle among 1,600 typhoid pate-
ieats - 7.0f the 16 endin~ fatally.Parctitiz without suppuration
ccourred three times.In 15 cases tre atbtack was confined to one
gide,9 times to the Pricht and 6 tc the left;ia 4 it was double.
Trouvsseau (Clin.M¢d.de 1'Hotel Dieu,T.i,1861) tokes z very zloomy
view of nmarotitis,and says that he has scarcsly aver seen a case
recover in which it had occurred,either in the course of typhoid
fever or any otluer disease.On the other hand,it is regarded as
critical and favourable by Chomel.In 2 of Keen's cases,ths bacillus
typhosus -as found; in 1 case it was associated withihe stanhylo-
coccus,but in the other Eberth's orszanism existed alone.

Ulceration of the oesophacus sometimes occurs.lt usuvally
causes no marked svmotoms.In 2 cases Keen saw siricture follow,

Gastric vlcer occusicnally occurs,but seldom gives rise to
characteristic symptoms -~ its nresence beins discovered usually
after death.Keen saysithaemorrhage from sucn ulceration seldom occurs
without rverforation.

Hoematemesis is a rare complication of typhoid fever.Murchison
and the c¢lder writers dc not even mention 1t.0sler suw it three
times only in a very larr2 e¥nerience.

Perforation of tie Iateatine.

This 1s the most imporiant and the most dancerocus of all
the complications of tynhoid fever.Fortunately,it is not of frequent
occurrence.Murchison observed it 48 times in 1,580 cases;friesinger,
in 14 of 118 cases;aad Flint twice in 75 cases.urchison found that
in a tetal of 1,721 autopsies,the details of which were collected
from various sources,it was the cmuse of death in 196,or 11.38 per
cent,Schultz founl that intestinal verforation took yvlace in only
1.2 per cent of 3,686 cases treatel in the Hamburgz hospitals during
the vears 1888 and 1887.H8lscher found perforation in only 6 per
cent.of 2,000 cases;zal Fitz,in 4,680 fatzl cases collected from
various sources,fouand it present in 6.58 per cent.Keens findings
tave approximated those of Titz very closcly.

Perforation takes place most frequently during the third week
of the disease or thereafter.It may,however,occur as early as the
first week,or as late as, the sixteenth,as will be seen by the
followias tabular ccm'xieation by Fita:

;&gg,og the Occurence of Perforation.

Per Cent;

- Meek. Cases
First "“"1;"
Second 32 16.5
Third 48 | 24.8
Fourth 42 21.7
Pifth 27 | 14.0
Sixth 21 13.4
Seventh 5
Tenth 4
Eleventh 3
Twelfth 1
Sixteenth 1

193

in men than in

Perforation is much more frequently met with
i eno tabulated by

Women,The reason for this is unknown.Of 444 cases ! .

Fitz,71 ver cent.were in men and only 29 per cent.in womgn.T?e pat-
ients were men in 51 out of 73 of Murchison's cases;and in 75 of

206 cases collected by N#cke the suffersrs were also of the male
ender.It is extremelyhare in cnildren.Rilliet,Barthez,and Taupin

met With it omly three times in 232 children under treatment. =
Murchison has,however,had a fatal case in a chiid of f}ve J;i S en
age.Fitz,in 192 collected cases,found it to have occurred o Y e
times in chlldren under ten.The mildness of typhoid feverin chi
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nrobably accouvnts for its rarity &t that veriod. : -

Perforation usuvally occurs in the lower portion of the ileum -~ -
in 82.4 ner cent.of the cases,accordine to Fitz and Hawrins (197
of 2392).In 25 cases,tre openine was in the colon,in 8 in the :
vermiform annenlix,in 7 cases the caecum,and in 2 cases the jejunum;v4
Keen hazs found the colon mest freguently perforated,and in its
girmoid portion;and when he finds no-opening in the ileum, caecum,or
appendix,he invariably submits the sigmoid flexure to a searching
examination.,Two or mors openinms existed in 29 of Fitz's 167 cases.
Usually,however,the verforation is single.

Perforation occurs most frejguently in severe cases of typhoid
fever,and is preceded by symptoms of great sravity - £.0.,398EES
diarrhoea,rsreat tyvmnany,abdominal tendsrness,and intestinal
haemorrhage;but in a certain number of instances,the cases in which
it has occourrsd have bren of a mild character - the patient in
maay of them not considering himself ill enouch to take to bed or
even to abstain from nhis dzily avocatiocas.

Perforation is favoured by the irritation arising from ahg
indigestible and unwholesome food,distension of the bowels by faeces
or gas,vomiting,and movements on the part of the natient.Murchison
refers to a case of Meria's in which the perforaticn was produced
by the administration of an enema,and states that he could cite
many instances in waich the injudicious exhibition of pursatives
had siven rise to it. ,

The symptoms of perforation beins due to the resultine periton-
itis,are usually recognised without diffioulty%fherefore, the
accident may he suspected when the patient is suddenly seizcd with
acute pain in the abdomen,accompanied by sisns of collapse and occ=
asionally by ricors.The fall of temperature is often considerable =
it may be a few degrees,or more.Very soon the abdomen becomes tender
on pressure,and,if it were not so before,hard and tympanitic;the
pulse grows freguent,small ;and sometimes almost imperceptible;the
breathing is thoracic;the countenance expresses great suffering;the
features are contracted;and the fice is bathed in profuse perspirat-
lonMavsea and veomitinzg come on soon after ihflammation has commenced
and rapidly exhavsts tre patient.The decubitus is dorsal;and the
legs are generally drawn VP so as to relax the abdominal muscles,
Prostration rapidly increages,until death puts an end fo the patientSV
-3 sufferings.Occasionally the symntoms are more obscure.Pains and
rigors may beth ve wanting,and nothing but extreme prostration,the
frequent and feeble pulse,and the distended condition of the abdomen
will indicate the gravity of sheh a dangerous case,This not infreq-
uently obtains in delirious ratients.Death may take place during
the collapse,but this is rare.It more frequently takes place on the
Second o¥ third day;on ths other hand,it may be postponed until ,
mich later. Murchison refers to cases in which there was an interval
of two or three weeks between the first symptom of perforation and
the termination in death. s

Perforation is aimost invariably fatal,and that,too,sometimes
Within a few hours.Murchison lost 6 cases twelve hours after the
symptoms besan.0f 134 cases collected by Fitz,37.3 per cent.were
fatal during the first week followins the onset of the symptoms;
during the second week 9 patients died;4 durine the third week;l
1ived thirty days;and another thirty-eizht days.In rare instances
Fecovery has heen reported by physicians whose skill in dlagnos%s is
universally recornised.Thus,Murchison reports 6 cases;Tweedie,2jand
Ward,l. Bristowe (Trans.Path.Soc.,Vol.xi,p.115) and others say that
recovery is possible.This view is sustained by the result of certain
autopsies.In one of these,reported by Buhl (cited by hurQPISOﬂ); a
perforation was found completely closed by adhesicns to Lie mesent-
ery;and in others reported by Murchison,pa¥tial adhesion had taken
Place between the edces of the perforation and the ?bdgmlnal walls,

OF %o an adjoinine coil of intestine.Occasionally the 1nf;ammaflon
SXcited by the perforation may be circumscribed,an§.termlggte tg
abscess,which may -ermitd recovery by discharging itself into the

Powel or externally. ,
torious s siated, e mest oo on susee 1o 70
N . G ,its most common cau LSO ) h-
ggtdgi to extension of imflammation %o the Peré;ogga; fzgﬁiinng%gg
tyoh ceration.It is helieved sometimes to oce ’ ¢ the body taking
yPnoid infiltration so frequent in various tissues 0 e

vphoid fever the most
rforation;but 1t may
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place in the serous memurane.In cther cases it arises from rupturi!
of softened mesenteric ~lands,of softened infarctions in the spleen
or of the abscesses which are sSometimes the consejuence oftthe '
circumscribed 1afianmation by which nerforation is occasionally
prevented from vproving immediately fatal Less frequent causes of it
are rupture of the ~rall-bladder,»ith the escape of gall-stones into .
the abdominal eavity,avscess of the ovary,ani abscesses in the walls
of the urinary bladder.Murchison once sar it result from the burste
ing inwards of an abscess in the sheath of the rectus abdominis
muscle.

Jaundice 1is a rare complicatica of typhoid fever.Griesinser saw
it only ten times in 600 cases,Hoffmann found it in 10 of 250 fatal
casesjand Murchison was able to collect 9 cases,all of which but
one ended in death.Several of CGriesinver's cases,however,recovered,
Osler classifies the cases of jaundice in tynhoid fever into four
groups: (1) Catarrtal; (2) toxic; (3) those associated with abscess

f the liver; and (4) those associated with gall-stones and cholang-
itis.Catarrhal javndice is usually an early and transient symptom,
and has nce influvence uron the course of the disease.

Affections of the gall-bladder and abscess of the ldver are
rare voth as complications and sequels of typhoid fever.

The same al30 mav be said for abscess of the splesn.Keen was
able to collect only 9 cases,

GENTTO-URIMNARY SYSTEM .

Acute nephritis is seldom seen in typhoid fever;it appears
cccasionally during the convalescence,and quite exceptionally during
the continuance of the fever.The urine 1is heavily loaded with
albumin,and usually containg some blood;tube-casts are found in the
sediment,covered with epithelium,or fragments of the same;the
secretion of urine is sometimes scanty,and a moderate degrse of
dropsy sets in,frequently beginning in the hands and face.The
prognosis is usually good,the ratients generally recover,and the
nephritis subsides,

Pyuria has been seen ten times by Blumer.Osler says it is not
uncormon in typhoid fever.The former recards it as a complication
devoid of intrinsiz gravity.

Hagematuria is seen in severe cases,and is usually recovered from,
Both it and hzemoslobinuria are usually associated with renal dis-
ease, '

Cystitis frequently attends the vse of an unclean catheter,and
resolves upon removal of this cause.

- Urethritis may arise durineg convalescence,and apart from vener-
eal infection.The prognosis is favcurable, .

Durine the convalescence male patients may suffer from orchitis .
or epididymitis without the previous existence of gonorrhoea.Keen has
collected 32 cases,and points to mixed infection of Eberth's bacilli
and pyogenic microbes as the cause. ,

The same observer mentions 4 cases of ovarian abscess,from the
pus of which the bacillus typhosus was obtained in pure culture.

Gancrene of the genitai*organs iz more common in women than in
men.Both penis and scrotum are apt to undergo destruction (Keen, .
Fournier),and other parts accordinz to sex. . .

Sometimes menstruation occurs prematurely during typhoid fever,
and it may be profluse.It appears to be without effect upon the
course of the disease.The function may be in abeyance for several
Wweeks during the convalescence, .

. Pregnant women may suffer abortion or miscarrlase.pf 14 grzgnan'
g}eg observed by Murchison,all but 2 aborted or miscarried,and &
ied, '

CSTEIL .
Arthritis occasionaly occurs in typhoid fever.Kee@ recoqn}ses
three forms: (1) Rheumatig typhoid arthritis; (2) septic typhOéd
arthritis;and (3] typhoid arthritis proper.The first and secon ond
Varieties are rare,and are usually polyarticular,.The first may
N a multiple ankylosis.
Periostitis is an occasional sequel ©

pores (ot nerihln ot AT el o S soneres saven o Loy,
732 that it neve: o in the continuity of the.
when tha patigggegsO§§S£§e%?l§ngonvalescent,when nis temperature is

typhoid fever.Sir James
T of it,
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normal and constant,and he is beginning to move about and to crow
stroacer and stouter,Its most msual seat is the tibia,but it is also
met with in the femur,the ulna,and the parietal bones.Bxcept in 1
case,he has never seen it in more than one bone in the same verson.
t is always circumscrived within a space of from one to three inches
in extent,and usuvally subsides without necrowis or other lesion; o
but in such cases the patient has remained for some time subjedt
to repeated attacks of pain and swelling of the periosteum.In a few
cases,hne suys,in which periostitis is followed by necrosis,the
extant of dead bone has always been less than that of the inflammat-
ion over it.Murchison,however,refers to 2 cases of necrosis of the
tivia,and to 2 in which extzsasive necrosis of ths lower jaw occurred.
Gay (Trans.Path.Soc.,Vol.xx,p.290) also reports a case of extensive
necrosis of the femur,in a child three years of age,following an
attack of typhoid fever.Sneaking of the date of onset of necrosis
efid bone disease in typhoid patients,Keen mentions that in 16 cases
it occurred in the first two weeks;in 66 from the third to the
sixth week;and in 104,months or years after the fever.Regarding the
various forms of bone disease,Keen gives the following series for
1896:Necrosis in 35 cases; caries in 1 cases;periostitis in 107
cases; osteitis (bone abscess) in 12 cases; osteomyelitis in 10;
granuloma in 2j;and exostosis in 1 case - making a total of 168 cases,
In the majority of cases the typhoid bacillus was found in pure
cul ture; in the remainder there was a mixed infection with nyogenic
micro-organisms,

SKIN, COMNECTIVE TISSURE,AND MUSCL.MS. .

' Furuncles and abscess in the skin,in the subcutaneous cellular
tissue,in the muscles and the fascig beneath them,are frequently
met with,most commonly at a late period or during convalescence.
They are most readily developed at such points as are subjected to
continuous presspre - e.g.,the back and buttocks,and may,under
certain circumstances,prove to he the beginsing of bed-sores,
Muscluar abscesses are most freguent in the region of the glutel
and calf muscles,less so in other regions,

Bed-sores at one time were among the most common and dreaded
seguels of typhoid fever.Now,hvwever,they are much less frequently
gnccuntered.They arise in consequence of the impaired nutrition of
the tissues,the length of time the disease lasts,and the great
emaciation which usuvally attends it.They constitute a verg gerious an
-d troublesome complication,and may occur on any part of the body
subjected to pressure;but they are most frequently seen over the
sagcrum and the trochanter. »

Ganegrene of the skin occasionally occubs at points that are
free from pressure,where the circulation is defective. :

Rupture of the muscles occasionally takes place,in consequence
of the friability of the muscular tissue resulting from degenerat-
ion of the same.It is oftenest seen in connection with the abdominal =
muscles,and is often accompanied by haemorrhasge.It may give rise to -
no symptoms,or end in suppuration and death from septicaemia. -

Talling of the hair is one of the commonest sequels of typhoid
fever,and may e considered the rule in severe cases.Ilt usually :
takes place from the fourth to the eishth week of convalescence,and
before it is complete the hair begins to ~row again.

Those of the largest experience in the treatment of typhoid fev=~.

‘er appear o be at variance regardiang the frequency of relapses in
that affection.Accoding to Gerhardt,they occur in 6.3 per cent.of the
cases ;B4umler fouad them in 11 per cent.jand Biermer in 3.3 per cent.
Murchison noted their occurrence in 80 of the 2,591 cases in the = .-
London Fever Hospital - i.e.,in 3 per cent,.;and Maclagan in 13 of the
128 cases - i.e.,in 10 per cent,Immermann (Schweig.Corresp.Bl.,viii,
1878) says that they occur in 15 per cent.of the cases,and that in
very unfavourable cases the proportion may be as high as 18 or 19
per cent.Henoch (Charité Ann.,ii,1875) observed relapses in 16 cases
out of 96 - i.e.,in 16.6 per cent ,Pagt of this difference of :
opinion is unquestionably attributable to the fact that under the
term relapse are sometimes included two distinct conditions: (1)
“Mere recrudescences of pyrexia,which occur during the stace of
. *defervescence or that of convalescence,and whdbh are provoked by

- errors of diet,mental or bodily fatigue,or some other %rritating
eause ,They usually last. a day or two,and are entirely distincy from
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(2) true relanses,in which all the characteristic symptoms of the
primary attack are reproduced,which commonly occur some time after
the disease has apparsntly run its course.There is ocna81oqally no
distinet apyrestic interval hetween the two seizures;but,in by far
the sreater number of instances,the relapse occurs in the second or
third week,or even later,after the establishment of convalescence.,
In 20 cazes reportsd hy Ord and Seymour Taylor (St.Thomas's Hosp.
Ren.,Vol.ix,1879)}, be relapse occurred in the third week of the
disease in 1l;in the fTourth week in 5;in the sixth week in 3;in the
seventh week in 7;in tre eizhth week in 3;in the ninth week in 1.
The duration of the relapse is usuvally shorter than that of the
orizinal attack.In Murchison'sigases,the averarse length of the first
attack was twenty-six days,that of the relapse fifteen days.In only
5 of the 51 cases was the relanse loncer than the orisinal attack
of the disease,

The onset of a relapse 1s generzally more abrupt than that of the
oriminal illness.lt is rarely preceded by prodromata.The temperature
rises more abruptly,and atains its maximum earlier;and it may be
higher than it was in the original attack.,Thus,it may reach 105; on
the evening of the first day,and temperatures of 103.5%and 104°F,
on the evening of the second day are not infreguently encountered.

The characteristic rose~coloured eruption appears earlier,as a
rulej;but,according to Jaccoud,it is usually not so abundant as in
the first attack.0f 38 cases analjsad by Murchison,the rash anpeared
on the third day in 7;on the sixth day in 2;on the seventh in 12
and at a later date 1n 2The delirium also comes on sooner.The '
relapse is usually less sSevere,and of shorter duration,than the
rrimary attack.Ths relapse usually terminates in recovery,out this
is not alwavs the case.Of Murchison's 53 cases, 7 were fatal.In 2
of the cases death was due to perforation;in 2 to peritonitis,induced
by splenic infarction;and in 1 to abortion. Of Ebstein's 13 cases,

3 were also fatal.Occasionally a second - and,it is said,even a
third - relapse is noted.Da Costa has twice seen four relapses.in
one of his cases,during a second relapse,the matient succembed to
intestinal haemorrhare.

Many explanation have bheen forthcomine to account feor these
relanses.They arise from a re-infection with the typhoid poisonj;and
it is eenerally believed that the second infection is from within
the body,not from without.The clinical phenomena are accompanied by
a renewal of the lesions of the intestinej;and on post-mortem
Xamination in fatal cases,the recent legions of the relapse are
usuvally found lower down in the bovel than the cicatrisias ulcers
of the orisinal attack.Nothine satisfactory regarding the eticlogy
of relapses has been discovered, Hamernjk and Maclazan allege that
relapses are due to inoculation of the healthy Pever's natches by
the sloughs thrown off by those first affected,the same being
favoured by constipation;but this thecry is opposed to the experience
of almost everyone who has paid any attention to the subject.It is
more likely,however,as surgested by Liebermeister,that part of the
typhold poison remain% latent somewhere in the body -'not developed,
destroyed,nor expeilsd during the first attack,but brought later
into activity by some exciting cause.This view has recéived confirma-
tion by Dupré and Chiari,who found the typhoid bacillus in the
gsall-bkadder of natients suffering from typhoid fever.

ASSOCIATION WITH OTIFRR SPECIFIC DISEASES.

he fact of a ﬁerson suffering from typnoid fever does not
hinder him from takine another infectious disease - either during
the actual attack,or in the convalescence therefrom.The following
maladies may be noted in this connsction: Typhus fever,measles, variﬂl
-a Varlcella ymararia,diphtheria,scarlet fever,and Uertu831s.

T TIPS 7 7

Numerous,indeed,are the fcorms of tynh01d fever described by
various authors;bdbut as manv of them present few points of difference
from the usual form of the disease,it will not be necessary to
discuss them here at length.They derive their names from some
peculiarity of the moile of seizure,from the prominence of some one

ptom or set of sympntoms,or from the presence of complications,
hey are ybriefly,as hereunder set forth:
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! TAL QRIM, in which prostration is marked in the
beginning and £ rovrhout the attack.,

(2) THR ATAYIC OR MNERVOUS TFORM,which is characterised by the
prfedemingnce of delirium, subsul tus tendlaum,and other nervous
symptoms.

(3) Tim HATMOREHAGIC FORM, in which there is a special tendency .
to haemorrhage from the various mucous membranes,

(4) TEw ARDOMITVAL, TORM,in which the abdominal symptoms - such
as diarrhoea and tympanitis - are well devel oueh.

(5) IHE _THORACIC FORM, 80 called from the presence of some
thoracic complication,

(6) TIm GASTRIC OR RILIOUS FORM, in which the Jisease is compl-
icated at its commencement by gastro-intestinal catarrh (la forme

muqueuse of the French writers).

(7) TH®R ACUTE FORM, in which the disease becins abruntly and
with oreat violence, and runs a rapil course,terminating usually in
death before the en1 of the first week,or early in the second,
before ulceration can have taken place.Delirium is an early and
prominent symptom in this variety,so that it has sometimes been
diagnosed as meningitis,

The followings forms of tyrhoid fever,however,merit fuller
consideration:

T M )

The oeneral nature of the attack is indicated by its
name,It is so licht and rudimentary as often to escape recognition.
But the spleen is enlarred,and a careful search will discover the
rose~snots.The fever seldom lasts bevond two weeks and is of moderate
height.Griesinger desirnated this form of the disease "typhus
levissimus¥ The Widal test affords sreat assistance in the diagnosis
of thsse somewhat doubtful cases.

In tkhis variety of typhoif fever,the disease is - as its
name implies - cut short in its course.There is every reason to
believe that infiltration of Peyer's patches takes place as usuval,
but that the subseguent course of tre disease is different - the
glands undergoing resoclution instead of advancing to ulceraticn.
Tre majority of observers agree that in the beginning there is
nothing to alstnngu1sh guch attacks from those which follow their
usuval course.Jaccoud states,however,that their commencement is usu=-
ally more brupﬁphan in the orulnary variety.Various observers
assert that the temperature generally reaches its maxirum earlier.
Thev are occasionally characterised by severs symptoms,including
a hich temrerature.The latter usually falls graduvally,but sometimes
the fever ends abruptly,and with profuse perspiration,Griesinger
kas seen defervescence occur as early as the fifth day.

TR B F 18
Tﬁmovarlety of typhoid fever is very rarely seen, and is

distinguished by the insienificance of the fever or the ertlre
absence of it.Liebermeister was perhars the first to assegt that
typhoid fever covld run its course without pyrexia.He often noticed
this in Basle = the cases showing all the symptoms of the disease
except hyperthermia.Many of the patients were confined to thelr beds
for four weeks,or even longer.He resards these cases as themresult
of a minimum 1nfeot10n due to the widespread distribution of the
tyrhoid poison in Basle.Cayley (Croonian Lectures,1880) also refers
to cases,and even to epidemics,of tyvhoid fever in which the
tewrera*bre was below the normal tVrouahout the whole course of the
attack.Strube (cited by Cayley) had the opportunity of observing
such an outbreak during the siege of Parls by tre Cermans in 1870,
"In many of the cases",he says,"the tamperature throughout was sub-
normal ,and in others never exceeuei the normel point.Trhe roseola was
usvally profuse,the nerve symrtoms were of marked severity,and were
in inverse ratio to the temperature,consisting of violent dellrlum

ternating with stupowr;the duration of the fever was very short,
defervescence usuallv taking place at the end of a fortnight.Of the
»23 fatal cases,in 20 death took place during the first fourteen days.

. ‘The abdominal symptovs were slight,but the characteristic lesions

Were found on post-morten X&mlﬂaulon.All the cases were characteris-
ed by prostration.These cases presented some features which were
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protably due to the peculiarity of the temperature;thus,the pulse
was but l1ittle accelerated,seldom exceeding 100;the tongue did not
become dry and brown;and the enlargement of the spleen was either
absent or much less marked than usual? Strube attributed the
peculiar features of this epidemic to the depressed condition of the
troops:tley had been exposed to great hardships on the way to Paris,
overfatisved by forced marches and insufficiently supplied with
food.

_ ULACOFRY. TORM.

Thls form - the *}phus ambulatorius of the Germuns or
"walking typhoid" - is of more importance,and from the fact that
the symptoms are so mild,or that so rany of the ordinary symptoms
are wanting or masked by those due to complications,that there is
creat danser of regarding the attack as of little moment.In many
cases there is no symptom present but prostration and fever to
indicate that the patient is ill;and these may be so slieht that
he may positively refuse to take to bed,and may even insist upon
pursuing his ordinary avocations,irn the mldst of which he is often
suddenly seized with alarming symntoms - e.g.,violent delirium,
intestinal haemorrhage,or,what is more common,those d&ue to perforate-
ion of the bowel.Still,even in these cases a c wreful examination
will often disclose the presence of some symptom which had failed
before to attract attention,and which will often reveal the true
nature of the disease.

EVE T CIUTDREN.

It was formeXYly thousht that .children were not subject
to typhoid fever,which is now known to be common in childhood,though
rare in infancy.The rose-spots are more often wanting than in adults,
and the fever mbre apt to assume a distinetly remittent type;and,
hence,no doubt,the difficulty which is often experienced in
distineuishing typhoid from otler fevers in children.There is no
guestion but that many cases which have been described by authors
under the head of "infantile remittent fever" are resally examples of
tvphoid fever modified simply by the are of the patient.It may
occur in infants not more tran six months old,and is not infrequent
in ehildren of twd or three years of age. Henoch (Charitd Ann.,1875),
who has had the opportunity of observing a large number of cases,
says that the rise of temperature is commonly more abrupt in children-
than in adults,and that the disease generally runs its course in a V
shorter time. The pulse is more freguent,and may be as high as 144 E
in cases in which the prognosis is not grave.Dicrotism is very rare.
Slowness and irregularity of the pulse - like that observed iin -
basillar menineitis - he has never seen.,The nervous symptoms are
not so pronounced,even when the temperature is high.The stools may
be brownish or vreenlsh instead of yellow;and diarrhoea is frequentlyA
absent during the whole course of the dlbea%e. : g

T TT . ,

Typhoid fever appears to be rare in persons over fifty .
years of age.lt occasionally occurs,however,at very advanced ages.
of 5,911 cases at the London Fever Hospltal 27 patients were over )
60 years of age,and 2 over 75.Trousseau observei a case in a patient
64 years of arce Wllks 1 at 70;Lorbard,l at 72;Heulard d'Arcy,l at
86 ;Hamernyck,1 at 90; and Gueneau de Mussy,l at 100 years,In aged
vpersons the febrile movement is renerally prolonced, althougn of low -
grade,and the temperature rarely rises hich - frequently during -
convalesceace sinking below the normal .The diarrhoea is commonly
not so severe,the delirium so violent,otr the rose-spots so often-
present as in younger persons.On the other hand,adynamic symptoms -
such as excessive prostration,tremors,subsultus tendinum,and the
like - are fregquently “romlnent from the beginning of the attack.,
Suchk patients freguently collapse from heart failure.The mortality o
is placed by Uhle at 50 per cent. o
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_ ' CSENFERAT, DIAGNOSIS.
Durine the first week the insidious invasion of typhoid fever,

together with the absence of pathognomonic symptoms,always renders
the diagnosis difficult,and sometimes impossible.Still,even at

this time the existence of the disease may be susrected if the
freguent use of the the rmometer reveals from day to day a gradual
increase of the fever and the existence of evening exacerbations
followed by mornine remissions,the temverature rising each evening'
from a degree to two degrees higher tran it had done the previous
evening . If,in addition to this character of the pyrexia there are
diarrhoea with ochire-yellow stools or an incresased suscentibility to
the action of aperient medicaments,epistaxis,enlarvement of the
spleen,slicht fulness of the abdomen,with tenderness and curgling
in the right ilisc fossa,slicht hebetude,and some confusion of

ideas on awakening,- the diagnosis beopmes probable.During the next
week the symptoms are usually characteristic.The presence of marked
abdominal symptoms, tosether with the appearance of the rose-spots,
will geherally render tle recornition of the disease at this time

an easy matter.There are,however,a few cases in which no rose-spots
can be found,and in which the abdominal symptoms,if they exist at
all,are so little marked that they escape notice.Bven in these cases
the temperature~-chart,when carefully studied,will often throw a

good deal of light upon the nature of the disease.If the febrile
movement resembles that usual in typhoid fever,if it has continued
for more than a week,if the patient has not been recently exposed to
influences other than typhoid,and presents no symptoms of local
disease,~ the diarnosis may still be made with at least an approach
to certainty in the vast majoritv of instances.

1 0SS :
The well-known agrlutination reaction was first smggested,in
1896,by Widal for the diagnosis of typhoid fever.The history of the
discovery and the researches of others leading up to it,though
interesting,need not be dwelt upon here.lt was at first thought that
the mere cccurrence of asclutination,produced by an. addition of serum
to a vigorous culture of typhoid bacilli,was sufficks to prove that
the verson from whom the serum was derived was,or had been,suffering
from typhoid fever.It was,however,scon discovered that the Serum of
normal rerscns may produce this effect,if it be added in sufficlent
strength.A dilution of the serum to one part in ten was next
adopted as the standard,but this asain was found unsatisfactory.Then
a } : 20 standard was substituted,For practical purposes this dilut-
iocn is of considerable value;but it is now recocgnised that no
absolute diagrnosis can be wmde as to the existeriece of typhoid fever
on a positive reaction occurrine with a less dilution than 1 : 30,
or even 1 : BO,With the stronecer mixtures a time-limit of half an
bour is necessary;with the weaker,tre time of observation may be
prolonged to two hours. Libman (Med.News,Jan.30,1904,p.204) has
succeeded in obhtaining a positive reaction in as high a dilution as
1 : 50,when it is not present in more concentrated mixtures than
1 : 20.In testines he therefore always uses two dilutions each time.
For the performance of the test,eitler dried blood or serum
obtained from a blister may he used,.The serum can be more accurately
diluted than the blood,and is therefore preferred for examination;
but in practive the dried blood has been found to answer all the
purposes of the test. The blood may be taken from the lobule of the
ear or the tiy of the finger - the usual antiseptic precautions being
observed.The blood is collected in capillary tubes,or in a glass :
bulb drawn out at either end into a fine point - the ends being
sealed in a flame afier.ards.Coagvlaticn takes place in the tube,
and the serum which exudes from the clot is used for the test,
There are several ways of securing the necessary dilution of the
serum,For the ereater dtlutions,at least it is better to use a
graduated pipette.Sterile broth is used for this purpose,but some
vrefer normal salt solution.The culture must be a recent and
vigorous one,in whicr the bacilli are in active movement,In older ;
cultureg an agcelutination substance is formed by the bacilli,and }

isadiffuses out into the liquid: in such specimens the bacilli ame
ound to have become clumped without the addition of any extraneous

V%aterial,and are conseguently unfét for use.When the dilution has
eén made,a drop of the mixed fluid is placed on a cover-glass,and
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a hanping=drop prevaration is made and observed under the microsc-
ore.The cover-glass shouvld e ringed round with vaszeline to prevent
evaporation.B low newer of the microscope will be sufficient to
show,if true agrlutination of the bacilli takes place,that almost
all of them have run ticether into masses;while anv that remain free
have lost their motility and remain at rest.It is even possible to
dogtl e test macroscopically,by mixing the serurm and culture in a
test~tube or watch glass.If the rezction occurs,there will be a pre-
cipitate,and,according to Berliner and Cohn (M¥nch.med.Woch.,Sept.
11,1900),an asteroid arrangement in half an hour.

According to McWheeney (Bubl.Jour.Yed.Sci.,Senrt.,18%8),the-
test can be performed by erowin~ the bhacilli in hansing-drops =
one with the serum to be tested,the otler with the aormal serium,
(The serum is added in the proportion of 1 per ceuntl.,xnd the slides
are kept at a temperature of 37 C.) If the reaction 1is positive,the
bacilll in this dron will Te seen to form chains,wad to be non-motile)
whereas in the negative experiment thev are freely motile and
searated. '

A very precise and graluated quantitative test has been devised
by Hewlett and Rowland (Brit.Med.Jour.,A ril 28,1900),who recommend
that the serum be received into capillary tubes,of which the thick-
ness of tne walls and the diaméter of the lumen may be measured
microscopically,and the length of the column of serum ascertained,
In Tnls way the exact volume of serum is calcurlated.Subseguent
dilution is effected by measured pronortional amounts of broth.

Meyer (Rerl .¥kliz.Woch.,1904,p.166) and Ehrsar (M#nch.med.Woch.,
1904,p.862) speak very hichly of the method of Ficker (Berl.klin.
Woch.,1903,p.1,021) ,which aims at the performance of the test with
dead bacilli,specially orepared and suspended in an indifferent fluid.
The serum to be examined is diluted,l : 10,with salire solution and
mixed with the slightly turbid test-fluid.If the reaction is posit-
ive,the mixture becomes clear -~ a slisht precipitate falling to
the bottom;ten to fifteen hours are required for the reaction to
take place,

There can bhe no question as to the value of the serum test in
the diagnosis of typhoid fever.Its securement is not,however,an
infallible sign of the disease,nor yet an early one.Reviewing the
publisked reports of 1 larce number of obgervers,it appears that the
results of the test are in accord with the clinical diagnosis in
about 95 per cent.,of the cases.In the other 5 per cent.,the reaction
has not appeared.The absence of the reaction,therefore,in any indiv-
idual case does not exclude the diagnosis of tynhoid fever.0ften
it is not present until the diagnosis has already been made from the
¢linical manifestations under dbservation.

DETECTION OF TYPHOITD RACITI.T TN THE STOOLS AND URINE.
Mention nas already been wpxle of His's detection of the typhoid
bacilli,in the stools of 90 per cent.of kis cases,during the
febrile stace of the disease;and that,too,often when the Widal
reaction save necative rasvlts.The snecific bacilli are less
freguently found in the urine,but they are sometimes seen there as
early as the fourth day of the illness. ‘

DIFFFRENTIAL DIAGNOSIS .

The following are the diseases which are host likely to be

mistaken for typhoid fever:
1 PR has a course which is so essentially different

from that of tvpkoid fever that in well-marked instances it would
scarcely be possible to confuse the one with the other.Cases do
oceur,however,which,in consequence of a very profuse and dark=-
coloured eruption in the latter,or of the existernce of abdominal
symotoms in the former,present at first a good deal of difficulty
in @iagnosis.The invasion of the former is more abrupt,and its .
duration shorter,than in tyohoid fever.The eruption is usuvally L
also more copious;and it anpears in the former as earlv as the fourth,f
fifth,ot sixth day,- while that of the latter is rarely observed
before the seventh day.The fever of the former is much more nearly
continued in type than that of the latter.Defcrvescence occurs in
the former by crisis: in the latter by lysis.The expression of the
face is 4ifferent in the two diseases.In typhus there is a uniform
dusky hue of the face,with injection of the conjunctivae and
contraction of the pupils.In typhoid fever the pupils are often
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widely dilated,the conjunctivae clear,and the face pale with the
exception of a circumscribved flush on each cheek.Diarrhoea is
much less freguent in the former than in the latter;and when it
does occur,it is not accompanied by"pea-soup stoohs“ Fplstax1s,
tmeaﬂl?ls,paln and esmwrgling in the richt iliac fossa,and -
intestinal haemorrharse - common symptoms in the latter - are ¥ery
infrequently met with in the former.On the other hand,petechial
spots and vibhices - n;oh are of almost constant occurrence in the
former - are rare in the latter.The cirdumstances,also yunder which
the two diseases are contracted are different;and the cnaracter of
the LfeValllﬂy epldemlc 1s helpful in their dlffereuvlatlon.

: 1), may readily be mistaken in the beginning
for tvphoid fever - edD601allV in those cases attended by dlarrhoea,
but,as a general rule,the different character of tlie febrile
moveﬁent its more aer§, commencement,and its shorter duration,
togetbér with the absence of the rose- -snpots,will usually serwve to

. distinguish it.

INFT.URNBA occasionally resembles typhoid fever.The following
symptoms are common tc both affections: fever,attended by weakness,
‘8leeplessness,delirium,sweating;and sometimes diarrhoea;pulmonary
catarrh,deafness,epistaxis,and a dry and red tonsue are likewise
‘seen in both.The differential diagnosis rests chiefly upon the
cccurrence of influenza in widespread epidemics,the short duration
of the attack,the atypical temperature-curve,and the absence of S
the eription and of the abdominal symptoms that are usually assocla=- -
ted with the diarrhoea of typhoid fever. . .o

TE Vv _TTTRE may readlily be mistaken for
typhoid fever,owing to the similarity of the symptoms.The chief
points of difference are these: In typhoid fever,the temperature=-
range is typical,or more or less confihed to a definite type,-
whereas that of acute miliary tuberculosis is extremely irregular.
In typhokg fever, dearrhoea and some degree of tympany are common;
in acute miliary tuberculosis diarrhoea is rare,and the abdomen is
apt to be flat and often scaphoid.In typhoid fever,epistaxis and
enlargement of the spleen occur;in tuberculoadmenlnpltls these
aymptoms are rare or absent altoaether The headache of tvph01d
fever is duvll,while that of tubercu’oa#menlnvltls is acute and usuall. ’
-y associated w1th intolerance of licht and sound.In typhoid fever, S
vomiting is much less cormon than in tuberculous menincitis, S
Convulsions « esrecially in the early part of the disease = are
likewise rare;and the headache of typhoid fever disappears upon
the occurrence of delirium (Jenner),- whereas in tuberculous
meninritis headache and delirium may alternate from the bevlnnlng.
In tuberculous meningitis,moreover,tubercles will ve seen in the
choroid by the aid of the ophthalmoscope. i

TURERCULOUS PFPITONITIS may be mistaken for typhoid fever when 3
it is of sradual onset;butl leucccytosis is present in this as in the3
other forms of tuberculosis and the temperature us irregular and
may be subnormal.

MALARIAT, FEVER and typhoid fever are not infrequently mlstaken
for each other.The diagnosis of malarial fever isg especially o
founded on tre proof of splenic tumour,parasites in the blood,and
melanaemia.Parasites and piement,however,are not always to be found
in the peripheral blood.In such cases the blood for examination :
must be extracted from the spleen by means of a Pravaz syringe,and
with due observance of the usual antiseptic precauvtions,The presenge'
of a single parasite in the blood confirms the diagnosis of malaria; -
and the presence of the Widal reaction and the absence of the '
parasites in question does the same for typhoid fever.

- G may he simulated by the cerebral ‘
for of tvphold fever The rarity of the former disease should, however
be borne in mind,as well as the fact that in it there is usually
leucocytosis, - whereas in typhoid fever the blood gives the Widal
reaction.

APPENDICITIS can be distinguished by the local svmptoms as R
contrasted with the constitutional ones of typhoid fever. Furthermore,
the onset in the former disease is more abrupt,the pain and tenderne-
88 in the richt iliac region are more acute than in the latterjand,
in vlace of guregling in this region,there is a sense of t981stance

.of a swelling én pressure, as well as dulness on percu851on.

Y
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PROGNOSIS ACCORDING TO SYMPTOMS. '
- In typhoid fever the prognosis should always be guarded,as

-accidents of a fatal character frequently occur in cases which are s

apparently progressing satisfactorily;and,on the other hand,recovery

" has often taken place after all hope of it has been abandoned.

But,althourh it is impossible to predict with absolute centainty

the result in any particular cases,there are certain symptoms which
furnish important indications for prognosis - the proper appreciation
of which will generally enable us to arrive at a correct conclusion
as regards the gravity of the disease.,Prominent amongst these is the
thar&cter of the pvrexia.An attack of the disease characterised

by high temmerature should always give occasion for great anxiety.
This is very fully shown by the statistics of the hospital at
Basle.Thus,of those patients in whom the temperaiure did not reach
104+ ,only 9.6 per cent.died;in those who attained or exceeded 104y

29.1 per cent.died;and,finally,of those in whose axilla the temper-

ature rose to or above 105.8°F,,more than half died.Fielder (Deut.

Arch.f.klin. Med.,Bd.1,p.534) also found,in thdeases observed by him,
that in those patients whose temperatures had risen to or exceeded
106* F.,more than half succHmbed.According to Wunderlich (Eigenwdrme,
p.300),at 106,16 the danger is considerable;at 107.06 the deaths:
are almost twice as numerous as the recoveriesjand at 107.24 and
over,recovery is rare.Murchison has,however,known recovery to
follow a temperature of 108" F.

The procnosis is more unfavourable in typhoid fever when the
temperature is continuously high,and when the morning remissions
are slight or wanting,than when the daily fluctuations are creater -
even though the temrerature may reach a higher point during the even=
ing exacerbations in the latter variety than is attained in the
former.Occasional remissions - even if produced by drugs or other
remedial measures - are to be recarded favourably,as they indicate
that the fever tends to subside.A high morning temperature ought,

. therefore,to oive rise to more alarm than a high evening one.The

prognosis is rrave when the morning temperature rises to 104°,or is
persistently above 103 F.Murchison says that recovery is rare
after a morning temperature of 105 F.Fielder saw,with one single
excevntion,all patients die whose temperature in the mornias rose to

or exceeded 106,25+ ;while of those whose temrnerature in the morning
rese to 105.44" ,- even if only on one day,- more than Half died.
Any marked deviation from the usual temperature-range in the course

of the disease is unfavourable.A rapid rise of temperature indicates
increased danger:it may he due to the occurrence of a complication, g
or of some other cause acting unfavourably uvpon the patient.A sudden
and decided fall should excite even more alarm,as it is generally

the consequence of a free intestinal haemorrhage.A temporary

abatement of thre fever,with ameY¥icration of the other symptoms,
occurring between the tenth and twentieth days,and ziving rise to

the hope that convalescence is about to commence,vbut followed by - -
a return of the symptoms in an aggravated form,is also unfavourable,
Murchison,Chomel ,Louis,and Bartlett regard such cases as almost .
hopeless. , : S

The outlook is very unfavourable in cases in which coma or wild

- or violent delirium comes on early.A moderate amount of delirium,-

especially when it occurs at night,or in the morning upon awakening ,and
is readily dissipated by attracting the patient's attentionsgor stupor .
which disappears when he is thoroughly roused,is not unfavourable. - =
Insomnia,subsultus tendimum,carphology,slipping down in thebed, o
incontinence of urine or faeces,and retention of urine,are all-
symptoms of bad omen,as is also rigidity of the limbs.Excessive
subsultus is especially unfavourable,as it is generally most marked

"in cases in which intestinal ulceration is extensive.The same may
" be said for menincitic symptoms,apoplectic accidents,epileptiform

or general convulsions.Less dancerous,again,are melancholic
conditions,or other marked forms of mental disease,which appear in
the course of the disease or during convalescence . .Extreme deafness

-18 wdthout significance in prognosis,as it appears in mild as well
fféfin severe cases. '



The frequency of the pulse plays a prominent part in the |
prognosis,as a change in its character,and also in that of the heart-
beats,may be often the earliest 1nd10at10n of the approach of danger
in typhoid fever.The first change is usually a diminution of the
intensity of the first socund of the heart.This is sienificant,as
it is frﬁvuentl" the earliest premonition of cardiac failure, to
which a larce proportion of the deaths in this disease are due A
pulse of 120 and over = especially af it is at the same time
feeble - is also unfavourable.Intermittence of the pulse is another
bad sign - especially if,according to Hayem,it occurs during the -
first week of the disease.In convalescence intermittence id not an
unfavourable symrtom.The prosnosis is bad also in those cases in
which,with excessive weakness of the pulse,there are other evidences
of cardiac failure - asgfor ianstance,congestion of the lungs,
cyanosis of the surface,and coldness of the limbs.A very freguent
pulse is nob§8n1avourab1e in a child as in an adult,or in a person
of nervous temperament.Other uafavourable symptoms are a dry and
brown tongue,ezcessive tympanitis with abdominal tenderness,severe
diarrhoea,vomitine when it occurs late in the disease,lates ulnal
haemorrhage,and colliquative sweats.The delusion sompuimes ohserved
ia very severe cases,ia which the patient declares that he is not
i11,1is a very bad signj;and among sudh cases LOuis assertedl that he
baa never known recovery to take place after having been once
manifested.Peritonitis is a very serious compllcation - whether due
to perforation or some othrer cause.Still,it has sometimes bee
recovered from:therefore,it is not invax 1ably fatal.

On the other hand, favouraole symptoms are a gradual decrease of
the temnerature with 1ncreased morning remissions,moistening and
cleansing of the tonsue,a lessening of the delirium and other
nervous symptons, reappearance of an intelligent exnressxon recognite
ion by the natlent of his friends and attendants,and a dlmlnution

of the diarrhoea.Cases in which constination ex1sts generally do
well.A copious eruption is also recarded by many as a favourable
- symptom,

It is beyond question that the ladividual peculiarities of a
patient exercise an extraordinary influence uvpon the course and
character of the disease,and that to a rreat extent upon these
pucullarltles the pro*nos;s in particular depends,

ﬂn.dealing with the question of the mortality of typhoid fever,
it is hmcessary to note that the influence of AGE is important. S
Murchison found that in a larece number of cases the death-rate at
various ages was as follows: Under 10 years of age the death-rate
was 11.3% per cent.; from 19 to 1@ years,12.86 per cent.;from 15
to 19,15.48 per cent.;from 20 to 29,20, 46 per cent.;from 30 to 39,
25,90 per cent.;from 40 to 49,25 ner cent.j;and above the age of 50
years the death-raté was 34. 94 per cent. IIn the case of children,-
leaving out the first year of life,the prosnosis is decidedly more
favourable than in adults.The deatherate among children in the
first year is high = espe01allj among the new-born.Takine all the -
cases togethar,the mortality in childhood is decidedly lower than in -
adults = prob%bly not exceedlng 1 per cent.The published statisties -
relating to infantile mortality are without value,except as showing -
these general facts.Typhoid fever,like all the acute infectious -
diseases,shows an extremely varlable intensity in children - the’
severe cases however,being the exception than the rule.Among the i
cases of tjphOld among individuals over forty yvears of age collected
by Unle,more than half proved fatal .Aze,therefore,exercises a posit-
ive 1nﬁluenc° upon the outcome afid mOftdlltV of tne disease.lts
influence is less decided in tybphoid than in typhus fever,in which
the deatun-rate does not reach 4 per cent.until after the age of 20,
@hen it rapidly rises from 12.34 per cent.until it reaches 57.03
per cent.in paqlent abvove Tifty years of are.The GOmnaratlvely
slight mortality of typhoid fever among children is probably due to ;
the fact that the temperature is less often continuously high in them '
than in adults,and that while hyppramglia is freguently pregent,it
is generally better borne,and less likely to produce paralysis of
the heart.It is also sali that the intestinal lesions are not so
severe,and the liability to complications and dequelae less marked

- in chlldhhod
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In the female SEX the mortality from typhold fever appears to
e somerhat greater than in the male.Thus,the mortality,according
to Murchison,at the London Fever Hospital was about 1l per ceat.
higher among the faebale than among the male natients . Murchison
reasrds the excess of mortality among the former as not ariming
rom the influence of child-bearing upon the course of the faver,
gince it is less decided at that epoch of female life than between
"the aces of five and fifteen.

The SOCIAL CONDITION of the patient is without influence;for
not only are the rich as liable to contract typhoid fever as the
poor,but the disease is quite as fatal amofg them.Murchison found,
from the statistics of the London Fever Hospital,that the mortality
is not greater among the destitute than among the better class of
patients;and he expresses the opinion that ian private preactice
tyohoid fever is probably more fatal amcng tize upper classes than
among the very poor.Many other observers are of the same opinion.

All observers agree that the BPHYSICAL CONDITIQN of the patient -
i.e.,the circumstance whether the sufferer from the disease be lean
or fat - is of great influence upon the course of typhoid fever.

It is a well=established fact that when very corpulent individuals
are attacked with typhoid,the prognosis is very unfavourable;and

the popular belief that stout persons are more endangered by the
disease than weakly ones,is based upon truth.If we enquire cofcerning
the causes which explain the unfavourable course of the disease in
corpuvlent individuals,we find that a variety of circumstances must
be taken into consideration.In the first place,experience shows that
in these cases the temperature renerally reaches a higher degree.
Moreover,fat persons possess a slighter resistence to elevation of
temperature;the parenchymatous decenerations of organs appear earlier
and are more developed,and the heart especially is liable to hold

out less readily for any length of time.Finally,we must also bear in
mind that tresatment is much less effective ia corpulent vpersons,owing
to the fact of their metabolicz powers being less active than in

the lean.Murchison says that a large muscular development is likewise
an unfavourable element in the procnosis,and that he has seen the
strong and rovbust succymb to the disease oftcner than the feeble.

The mortality from typhoid fever appears to be greater in
'y than in others.This has been ascribed by some
writers to peculiarities of constitution;but it may be duvue to other
cavses - as,for instance,differences in the intensity of the poison,

Typhoid fever is also often very fatal among those addicted
to the vice of INTEMPERANCE. Such persons usually bear the disease
very badly,in consequence of the presence of various degenerations
of one or more of the important organs of the body caused by the
excessive indulgence in alcoholic stimulants.Death,in the case of
drunkards,occurs very often from paralysis of the heart.

RECENT EESIDENCE in an infected locality has been shown by
Murchison and others to have a decided influence in increasing the
fatality of the disease. ,

Persons attacked by typhoid fever for the SECOND TIVE generally
suffer from it to a much milder degree than in the first instance.

The influence of PREGNANCY is variously estimated by authors.
Murchison says that it is a far less flormidable complitabion than
is usually thought;whereas others,of no less repute,hold a directly
opposite opinion. ;

Persons who suffer from CHROWIC DISEASES,if attacked,as is rare= |
1y the case,by typhoid fever are in greater danger than healthy
individuals.Patients with heart affections,emphysema,or bronchial
catarrh are said to be mofe liable than others to cardiac paralysis.
Diabetics are likewise in great danger. ,

i The GENFERAL MORTALITY of typhoid fever ds very variable,and
~exXbibits this character in different years,as well as in different
Seasons of the year.Certain epidemics have been exceedingly fatal,
whike in others the percentase of deaths has been small.There can
?e no doubt that in most of these cases there has been a difference
in the virulence of the poison.Statistics as to the mortality of
the disease to be reliable must,therefore,be based upon a large
, Aumber of cases extended over seWeral years.
o Murchison placed the mortality-rate of typhoid fever at about
- -15 per cent.Other observers have obtained slighly different results.
Thus, the mortality was 11.16 per cent.in the 197 cases analyvsed by
Hale,and 13.5 per cent.in ‘the 303 cases collected by Jackson.Cayley
. (Med.Times &. 3 £ the death-rate of the several hospitdls |
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in London to be 17.8 per cent.j;and CGeissler (Schmidt's Jahr.) that
it was in all the German hospitals 12.8 per cent.in 1877,and 13.5
per cent.in 1878.Flint had 18 deaths in "3 cases,or 24.4 per cent.
Previous to the introduction of the Brand met nd of treatment,the
denth-rate in rospitals ranged from 12 to 25 per cent.,with an
avera~e mortality of 17 per cent.A remarkable exception to this
high rate is afforded by the Cork Street Fever Hospital ,Ditblin,
in which,during the tventy years ending March 31st,1891, 1, 405
cases of typhoii fever were traated,of which only 121 Droved fatal,
or 8.6 per cent.The mortality in 'Tlvate practice is,for obvious
reasons,considerably less than in hospitals.The staae of the disease.
at whioh éfficient treatment is begun has a marked influence upon
the result.This is strikinely shown by some observations of Jackson:
90 cases were admitted to the Massachusetts Beneral Hospital during
the first week -« of these 7 died,or 1 in 12.85; 139 cases were
admitted in the second week - of these 16 died,or 1 in 8.68; 46
cases were admitted in the third week - of these 10 died,or 1 in
4,60;and 21 cases were admitted in the fourth week,aad of these 5
died,or 1 in 4.20.Convalescence also occurred much earlier in those -
who Were admitted at an early stare of the disease.Making due
allowance for the varvine severity of typhoid fever in Tertain
gpidemics, the ieath-rate of the disease can be estimated at 10
per cent, all round ,

N 7, - o

These, &f properly carried out,may be expected to prevent to a
great extent if not entirely,the origin anil propagation of tygphoid -
fever.All are now agreed as to the oreat importance of an efficient
system of sewerage,with a thoroush flusing of the sewers,at regular
and frequent intervals,for disposiag of the faecal dischargesrof all

~ towns,no matter how inconsiderable in size.No less important is it
that the drains of every dwelling should be well constructed and
kept in good order.Thev should be trapped fust vefore they empty- ,
into the sewer,and should be provided with a means of thoroush vent- o
ilation betveea the trap and the walls of the house by a free i
communication with the outer air.The soil-pipe should be carried
up three or four feet above the top of the house,; and every water- o
closet,bath,and washstand,and also sink should have its own separate
trap;and none of them should be placed in rooms unprovided with a
window,or with some other sufficient means of ventilation.Medical e
Bractltioners should,as sanitarians,urge upon the auvthorities of all -
cities and wns the importancse of der1v1nﬂ their water-supply from -
a source unpolluted by sewage,or by any other substance likely to .
be deleterious to health.They shou]i also see that when water is
stored in a tank inside of a house,the overflow pipe does not
comminicate directly with a draln,- since,if this is allowed to
occur, the water may very soon become confamlnated with sewer-gas
and nonsef:uently unfit for internal use.In the case of isolated
country houses and of small villages,some other means of disposing
of the faecal discharges of the inhaoitants other than by sewers e
has to be found.Often a cesspool has to be usdlised.Care should,howe -
ever,be taken that this is so constructed and situated that there T
can oe no filtration of its contents into wells from which drlnking-
water is derived.

As the infection is commonly conveyed in the stools and urlne,
the importance of thorouchly disinfecting them cannot well be over=-
estimated.Disinfection of the faecal discharces is to be accomplished
by the action of powerful chenfcal agents.Chloride of lime,dissolved

_ in pure water in the proportiocn of six ounces to the gallon may be
-~ used for this purpose.One quart of the solution is to Te poured over :
each discharge, thoroughly mixed with it,and the vessel allowed to ‘
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stand for an hovr or more before beins emntied into the privy or
water-closet.If the discharce be very copious,it is advisable to
vse even a larsgser amount.For the disinfection of solid faecal matter
the above solution should be used of double strencth.The matter to
be disinfected should be exposed to the action of the solution for
four hours,and solld masses are to be broken up by the acitation
of the vessel.A solution of carboliw acid (1 : 20),or of sulphate
of copper (1 : 25),may be used for this purpose;but the best of all
is corrosive sublimate in the strength of 1 : 500,The fluid should
be coloured red by the addition of potassium permanganate,and kept
in a glass bottle,~ for the reason that corrosive sublimate is
decomposed by contact with copper,lead,or tin,mercury beinr precip-
iddted . Formaldehyde - a product of wood atcorol = is stronely recomm=-
ended for the disinfection of tvphoid stools.An 8-per-cent.solution

“of the zas is employed.Thourh rapid in action,it is somewhat
8xpensive . No 3t00lF from a case of tvphoid fever should be thrown
intc a closet without havine besn previocusly disinfected as above.
Great care should he taken to preveant the contact of the discharges
witn the wood-work of the seat.The closet is to bhe fully flushed
geveral times a day,and a quantity of a carbolic-acid-solution,or
chloride-~of=lime~solution should be allowed to remain in the pan
during the intervals of its use.The stools,even after thorouch disine
fection,should never be thrown upon the rcround.In camps or country
districts,where there ar no water-closets or privies,the stools
should be mixed with sawdust and burned,or buried in trenches four
feet deep and covered with milk of lime.The teenches should always
e distant from any source of water-supply,and also far removed from
the kitchen or larder.It is very immortant to bear in mind that the
stools,whether in bedpan or trench,should never be left exposed to
the air,but shouvld always be promptly covered with a disinfecting
solution.After each movement of the bowels,the buttocks and anus
of the patient should be cleansed with a 1 : 60 carbolic acid sol=
ution,or a 3} ¢ 2,000 one of corrosive sublimate,followed by hot
water and soap ablution.The mattress should be protected with a
rubver cloth nlaced under the sheet.All body linen and bed clothing
used by the patient should be soaked for several hours in a 1l : 20
carbolic acid solution,or one of corrosive sublimate in the strength
of 1L : 1,000,and then boiled for at least thirty minktes.Thermometer-
s,ehema syringes,and all utensils coming in contact with the patient,
should be cleansed with soap and water,and similarly disinfected.
Nurses should wash their hands thorouchly with hot water and soap,
and disinfect them - especially before eating or manipulatine the
patient or his appointments - with corrosive sublimate solution of
the above-mentioned strength.Furthermore,disinfection of the stools
should be continued until the patient is convalescent and able to
leave his bed.The same attention should,of course,be accorded the
urine .Finally,after death or recovery of the patient,the mattress,
bedclothes,and all other articles that have come in contact with
him,should be thorouchly dried or disinfected or burned.

A
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The successful treatment of typhoid fever is larcely dependent
uvon the attention which is given to the general managemént and
nursing of the patient. As soon as the disease has declared itself,or
is suspected,the patient should be put to bed without delay,and not
allowed to leave it on any pretext,not even to empty his baadder,
after the first week.This is a golden rule which should be rigidly
enforced in every case - no matter how mild the symptoms of the
disease may be.lts non-observance = either throuch the neglect of
the practitioner or wilfulness of the natient - has been the cause
of many disastepus results: in illustration of which it is only ,
necessary to refer to the frequency with which perforation of the
bowel occurs in the so-culled "walkines cases" of the disease. —
Perfect quiet should he maintained in the sick-room.Visitors should

, be excluded from it,and the attendants limited in number to those
actvally necessary to carry out the directions of the physician,
The nurse,or nurses,should be possessed of the highest intelligence.
At the becinning of the illness the attending physician should give
to the nurse specific instructions as to the general management of

3
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the case,the diet,and the disinfection cof the discharges and bed-
linenj;and he should also see that his instructions are understood ;
and carried out.At his daily visit he should write out his directions -
for the twenty-four hours,and receive from the nurse a written
report of tle amount of nourishment,number of discharges,and other
clinical data of imnortance. Constant watching should be malntained ;
from the beginning of the disease to the end of convalescence.In the
sick-room all unnecessary talking is to be avoided - and especially
conversation in a loud voice,which is always distressing to the
patient.As repose of mind is onlv second in importance to tlat of
the body,the patient must not be imformed of any exciting news or
disturbing communication - postzl or otherwise.

In view of the long duration of typhoid fever - the patient

beinz rarely able to leave his bed under four weeks,and more frequent-

ly bveines obliged to keep it for a much longer time - the sickeroom
should,whenever practicable,be large,airy,sunny,and provided with ,
an open fireplace:thre 1atter is a munh more efficient means of secur-
ing thorough ventilation than an open window,or furnace heat,or
steam.The roomw should nct be too warm,and t%e temmerature should
be steadily maintained at between 65~and 68 F.If two rooms are used,
the window of the unocciipied one should be kept constantly open day
and night.Screens serve to suard the patient from draughts,and are |
conducive to sleep Ly softening tre light.The bed should be single, -
so that the patient may be easily egot at from either side,and the -
covering as light as possible.The mattress should neither be too
hard nor too soft.A feather matiress must never be used.One of
springs,and covered with a hair mattress,makes the best bed for a
prolongsed illness.A rubber cloth should be svread under the sheet.,
The latter should be kept smooth to vrevent the formaticn of bed-
sores,and the patient's position frequently changed.This likewise
lessens the danger of hypostatic congestion of the lungs.The back,
the sacral and trochanteric regions should be bhathed at least once
a day with alcohol.Should a sore appear,kt must be protected by an
air cushion,and treated on antiseptic principles.Protracted cases
require a water-bed.Among the minor duties of the nurse - which are :
not,hewever,of minor importance - are the moistening of the patient's
mcuth,cleansing his tongue,the prevention of the accumulation of =
gordes,and the most scrupuloms care of his perscn in other obvioua
respects.

The careful repgulation of the diet is also a point of great
importance in the management of typhoid fever.The difficulty lies
in feeding a patient who is likely to be 111l for some weeks,who
has a diseased condition of his bowels,and whose convalescence 1s
apt to be slow zni-in need of careful attention.Owing to the presence
of the pyrexia,there is an actual diminution in the digestive and
absorptive powers;the digestive Juices are less active,and the
amount of hydrochlorlc acid in the stomach is less than usual .The
liver is more or less disturbed,and the bile is less agtively .
secreted than in health. Perlsta181s is 1esaened,and absorption
defective.In addition,ulcerations occur in the intestines,and are.
liable to g0 on to verforation.Food and drink should be given at
regular intervals,both by day and by night;the appetite of the
patient should rot be- consulted for these patlents are apt to be
often apathetic and have no de51re for food.The nourishment should -
be given at intervals of from two to four hours,according to the
condition of the patleat and the quantity taken at a time.The o
question of drink is also of great importance in these cases,for thir-
st is often a distressine symptom.Pure water = given with or without
ice - is to be depended upon;but,if there are no contraindications,
this may be varied in many wavs The natural spring waters,or,if they
cannot be obtained,the artificial ones,are most useful. The artiﬂioial -
waters contain larve gquantitg es8 of carbon dioxide;and,to avoid trou= -
ble,they should be allowed to effervesce before they are given to - -
the patient.If there is no marked inte=tinal disturbance,fruit-juice - |
ray be added to the water.Lemonade,raspberry=juice,or raspberry-
Vvinegar and water are often welcome chaneses.Weak tea also tends to
allay the thirst.Cold and weak coffeeis preferred by some.Red wine

"and water,white wines,or even sherry and brandy and water,may be

given to some patlents - especially if plain water causes unpleasant
symrtoms .When there are irritability of the intestines and severe
diarrhoea,red wine and weak tea are to be preferred.Albumin-water,
since it comblnes both food and drlnk is most useful.It may be .
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flavourel with iemon- or orange-julce,or may ve shaken unr with a
llttle sherry or brandy.The various mv01lanlnous drinks may he
used,but are not pernerally relished., Gum-arabic-water arrowroot-

. water,bread-water,barley-water,oatmeal -water,and simllar beverages

are aLIOﬁdee But the food par excellence in this disease is milk.
There is no food that meets so many indications as it.It possesses
creat nutritive value,is easily procured,as a rule,and is generally
eusily odministered. It mist be borne in mlnd however that there

are some patients with whom milk dlsagrees,oad many ho do not like
it.The &FOUﬂu tc he given varies between one and three quarts, accord-
ing to the patient.If milk is eiven plain,it is usually only a
question of time when it will disagree w1th the patient. Chlldren

are more apt to take it over lone periods of time than z3ults.There
are many ways of modifving milk and rendering it more agreeable and
more dicestible to the patient.The simplest metrod is to add from

cne to three cunces of lime-water to each glass of milk,or plain wat-
er or a mineral water may he used instead.If milk is well borne and
it is desired to increase the amount of nutriment,cream may be

added to 1t.If this causes unpleasant symptoms,it should be discont~
inued at once.Butter-milk may be given occasionally,but is far
inferior in nutritive value to plain milk.Kumiss or kefir may be
used;and whan they may not be relished at first,most patients

learn vltimately to enjoy them.A&pinch of salt may render milk more
palatable to some persons,while the addition of a teaspoonful of bre=
andy may be relished by ot}ers The milk may be given cold,be flavoure
ed with fruit=-juices,vanilla,or nutmeg,or it may be given in ther
form of ice- cream.When milk is not well borne,it is a pood plan to
prepare barley~water,knd add to it an équal quantltj of milk,boiling
them together for a few minutes.Plain boiled milk mav also be used
with benefit.Among the disagreeable symptoms to which milk gives

rise mzy be mentioned a bad taste in the mouth,a sense of fulness

or pressure in the abdomen,eructation,or even pyrosis.When the milk
is not well digested,it may cause diarrhocea,with colicky pains,gnd
the undlge%tei curds will e found in the stools Malted milk may be
mixed with some of the invalid foods,or it may be partially or
completlely vpeptonised. _

When milk disagrees with,or becomes distasteful to,the patient,
meat broths are useful.Thev mav be prepared from beef,mutton,veal,
or chicken.They mav conilain a little rice or barley, but shou]d be
strained before they are taken.The juice expressed from.qllgntly
broiled befefsteak is of great value in typhoid fever,and is usually
well borne,If diarrhcea exists,beef and mjitton broths are apt to
aggravate it,and must not be given too freguently.Bouillon nmay be
employed,as may also the various liquid beef preparations and meate
Juives now on tle market.Mosquera Meat Jelly and Valentine's Beef-
Juice are ussful but expensive .Beef-extracts are more stimulating
than nutritious.Scme prefer to use gelatinous substances - such as
gelatin,calves'=foot jelly,bottle-bovillon,and the like.Clam-goup
and oyster-stew,or oysters with relatin,pive agreeable variety to
the diet.

It is not advisable to zive eggs too freely.Esg-water,however,
when properly prepared, rarely causes distress.Raw eggs may occasion-
ally be given,or the volk of erce in bouillon or broth.FBegs and milk
together may cause indigestion;but if the patient is in need of a
stimulant as well as a food,brandy and egg in mixture may be used,=-
and in moderate quantities thls is nearly always well borne. ,

Plasmon,nutrose,somatose,eucasin,and similar preparations may -
be exr:ivited in accordance with the directions of their manufacturers.

Alcorol should not be given in typhoid fever az a matter of
routine.The tendency today is to zive it in smaller quantities than
formerly,and many have abandoned its use altocether.It is a valuable. -
ally,ne%ertne]ess in overcoming the disease,and should not be L
discarded.Ilt should not be given to children as a routine treatment, T
but even in young patients it is often of oreat service.,It is,- T
moreover,not necessary to prescribe it always,even in severe caSbs,
at the beglnnlng of an attack.In habitués, alcohol will he needed
from the outset.The chief indications for its use are to be found
in the state of the heart,the pulse,the tongue,and the nervous
system.If the impulse of the heart grows weak and the first sound
Obscure,or the pulse bhecomes soft and compressible or uvnduly rapid

. or weak or irregular,alcohol is called for.A dry and brown tongue
.7 indicates,as a rule, the need of stimulants;and under their use it
-will oPten bedome moist and clean at the edves Tre presence of
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g 1nvolves lese shock to the system,it is preferrred in some cases
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extreme rastlessness,or of low mutterins delirium,is usuvally an
indication for the exhlklulon of alcohol; &ni the samﬁ may be said
for tlhe presencs of complications in geherulmand the"typhoid state"
in particular.It is not possible to lav down any general rule as to
the amount 68 be given,even in severe attacks.This will vary in
different cases,and to a certain extent will be determined by the
effects manifested by 1ts exhibition.

The cold-water treatment of typhold fever is that most generally
accepted at the present day.It is by no means a movelty;for it was,
1n the form of cold-water affusion ,practised in the treatment of

evers as long aro as 1887 by Dr.James Currie,of lee*p00¢ who may

be suid to have introduced it;and who asserted that it had the
power ¥ not merely of moderathF the symptoms of tbese diseases,
but also,in many cases,of cutiting them short.It enUOJed at first a
hizh derrae of popuTarlty,Whloh las ted from twenty to thirty years,
but finally fell into disuse - probably in consequence of the exagg=
erated character of tke claims which were made for it by its
advocates. Al though respopted to from time to time in various narts of
the world,the merit of having brousht it agzalin into notice is due

to Ernst EBrand,of Stettinjand his vidorous and persistent advocacy
of its merits has led to its being called by his name. Since the
publication of his work on "The Hydrotherapy of Tvphoid Fever} in
1861,the recorded observations af Bartels,Jlrrensen Liebermeister,
and others in Germany,and of Wilson Fox and others in England have
so far restored the treatment to professional favour that there
are few phvsicians in this wountry or abroad who do not both
adveocate it as opportunity indicates or affords,

Hyaro‘herapv nay ve avﬂlie in variovs ways of mhich the most

for tpelr efficacy upon thelr power of abstractlnp heat from the |
body,and are useful fust in proportion as they exert such antipyretic
aotlon There is no doubt that under their vge distressing and
dangerous symptoms (e.r.,coma,stupour,subsultus tendinum,and the
like) are often m@ieh relieved, the heart and pulse strenpthened the
resplrations made deever and slower and the general mortality
markedly reduced. ‘

(1) The Cold Bath.- Of all methods of applyine the cold-water
treatment,this is the most effective.The bath for an adult should tee
at the temperature of 68¢F.,,and its duration should be about ten |
minutes;if,hcmwever,the patient shows signs of esreat weakness,it shou=- -
14 not exceed oeven.Aiter the b&th he should be wrapped up in a dry -
sheet or light blanket,and put to bed forthwith,If the pulse should
then show signs of failing,or if there should be shiverins or other
sieng of weakness,ne should be given a dose of wine or brandy or
some other stlmujaut and bottles containing hot wuter should he
applied to his feet. The process of coolins goes on for some time
after the patient's removal from the vath;for,while the thermometer .
vlaced in the axilla will show that the external temmerature is :
irmediately affected by it,tke same instrument placed in the rectum 3
will indicate a gradual fall which will contlnue in many instances = -
for half an hour.Shortly after thisg,the temperature will be observod

to risejand in many cases it will not be more than two hours before o
it has attalned its former height.It is therefore necessary to S
use the thermometer frequently,and to repeat the baths as often as
the temperature rises to 103“F¥.or above it.Usually not more than -
six or eight a day are reguired in the worst cases.It often requires ..
some persuasion to overcome the repugnance which most patients feel
at first for these bathsj;and the shock of being suddenly immersed in
cold water is agreeable o very feW.Later,“owever this repugnance
entirely ddsavpears - at least in the vast ﬂBJOTlty of instances.
Intestinal haemorrhage,perforation of the bowel,and great weakness
of the heart's action are all contraindications to the use of the-
cold bath.The existence of pneumonia,or of hypostatic congestion
of the lungs,is not - in the opinion of many - a sufflcient reason
for abandonlng it,but rather an indication for its employment.

The Gradually-Cooled Bath.- As the use of this form of bhath

"to the cold bath.It is,therefore,more suitable than the latter for
nervous and excitable persons of advanced age or of general feeble-
ness of constitution,or for very young children.In it the temperature
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of the water,which at the tlme of immersion of the natient should
ve at or &bove 95°F.,1is cooled by the gradual addition of cold
water until it is reduced to Y2-F.,or below this point.These baths,
to produce the same effect as the cold baths,must be of longer
durati on.They are contraindicated in the Same conditions as the
latter,but to a less degree.

(3) Cold Affusion.~ This consists in placing the patient in
a tub,and throwing cold water,- 60-F.,- by means of & sponge,over
his heud fdce,meck shoulders,and chest.This is repeated once or
twice JUSb before he is removed from the bvath.It is done rather for
the sake of 1ts good effects upon the nervous systiem,in cases of '
great stupoNr and other conditions of serious nervous derangement,
than merely as a means of reducing the high temperature,- for
wnich latter purpose it is very inferior to the cold bath. Cold
affusions may be praciised in bed,the patient beinf suitably
protected by a mackintosh sheet.

(4) The Cold Pack.=- This is given as follows: A blanket is
spread evenly over the bed or couch;over this blanket is laid a
coarse sheet wrung out of water of the prescribed temperature and
folded once.The patient is 1ifted upon the bed thus rrepared,and
quickly wrapped in the wet sheet,by th 1 attendant,in such a way that
it lies as smootlrly as possible over every nart 01 the hody except
the head.If the extremities feel cold before the packing,they must
be warmed by friction or else not included in the packlng So soon
as the wet sheet is everywhere in cohtact wit} the body,the attendant
folds the blaniet over the patient in the same manner,first
drawing over and tucking one side smoothly under,mnd tnen the other -
seeing that the chin is free,and that the blamket is folded evenly,
but without tension at the neck.Finally,the long end is drawn down,
and folded smootlly under the feet.Three or four thicknesses of
wet sheets are spread over the blanket -~ these being necessary to
reduce the temmnerature effectively.The reducticn of temperature
from a single pack is usually transient;and repeated packings =
even to the number of five or six « are often admindgstered,the rise
of temperature being slower after each,When the temperature does not
rise above normal,or wken shivering takes place,the packing must
not again be renewed.When reveated packines are necessary, tho
couches may be used side bv side,and the patient 1lifted directly
from one pack to the other By unfoldine the blanket and sprinkling
the sheet afresh with cold water,the same effect is produced,but
less completely.The patient should be allowed to remain in the
last pack for half an hour to an hour.At the expiration of this
time the skin generally becomes pleasantly warm,and perspiration
occurs in many cases,

(5) Ccld Sponzing.- In the hands of a skilful nurse,cold :
sponcing not only adds to the comfort of the patéént,but al%o exerts
a favourable influence upon the nervous systemgpand upon the circul-
ation of the blood,by causing it to flow more freely in the vessels

directliy under +he skin. The sponginegs lower the temperature only o
slightly,- tnless the water be very cold and the procedure frequently;
repeated,- and are, t¥erefore by many clinicians assigned a very low. . -
Place among the mauhods for abstractlng heat from the body.The water -

“used may he of the temperature of the body,or slightly cooted with
ice.The addition of a little alcohol or vinerar will serve to :
increase the effect of the sponging.A sponge or wash-cloth may be
used,and more moderate friction according to the sensations of the
patlent In all uvse of water,great care must be taken to protect the-
bed . Every part of the bvody is in turn bared,washed,dried,and again
covered.The sponesines may be repeated at intervals of tIO or three
hours accordine to the indications present.

(6) Cold Compresses.- For this purpose,three or four thicknesses
of old table linen or. towellinp - porous enough to hold a sufficient'i
quantity of water = will ke found most vseful.The compress is s
wrune out of water of the required temperature.,and reapplied as- it
becomes warm;or two ocormpresses may be used alternately,each being
cooled in turn bv placine it on a block of ice in a basin or pan at
the bed#ide.Cold compresses are often used on the head,and are.
cormonly very acceptable to phslents. They are without anprec:able

» effect upon the reneral temperature,and only produce a local fall of
-body-heat. Leiter's coils exert an effect analogous to that of cold
“compresses,and are applied fitted to the head or other recions of '
the body - the water being circulated through them from an overhang- ,

~ing resevoir...
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(7) Ike Applicition of Ice.- Kee is usually applied by means of
a bladder or a specially constructed bag.It must be cracked into
pieces the size of a walaut,and intrbduced into the vag with a
littis water = the bar being about a half or two-thirids full.The
air is then squeezed out,and the stopper adjusted.If the bag be
filled,or air enough be left in to distend it,it will conform
-itself to the part to which it is aprlied.A much more effectual meth-
cd of aprlyine ice to the abdomen or over the heart is by spreading
out a thick layer of finely-cracked ice between the folds of a
coarse towel,which is then placed directly over the skin.It is not
avaliable for prolonrced use;it is almost sure to wet the bedding,and t
the method requires constant watcring.PFrictions with ice are
powerful means of depressing the temperature of the body,and may
therefore he resorted to when,for some reason or other,the cold
bath cannot te obtained,and when not contraindicated %ty the condition
of the patient.

(8) Ice-Water Enerata.~ The temrerature may sometimes be reduced
by rectal injecticns of iced water.No more than three or four ounces
should be employed at a time.They are,when carefuvlly administered
ratter erateful than otherwise to the patient.

!

Mild cases of typhoid fever do not usually require much thera-
reutic interference.The chief indications for treatment,- apart
from complications,which are treated on their own merits in terms
of the febrile affection existing,- are furnished by the height of
the temperature;and this is best met by measures of hkydrotherapy as
just detailed. ‘
Antipyretics.
Internal antipyretics are still in great favour with many
practitioners,but less so sénce the value of the Brand treatment
has come to be almost universally appreciated.0f the antipyretics
in use,quinine and the coal-tar derivatives are the most important.
In order to produce a decided antipyretic effect, gquinine must
be given in larce deses.Murchison says that a dose of from 15 to 20
grains causes,within an hour cor two,a fall of temperature and,to a
less extent of the pulse-rate,which may last from twelve to eighteen
hour s;and that he has never known any other disagreeable symptoms
result from its use than noises in the ears,temporary acceleration
and irregularity of the respiration,and occasional vomiting.This
quantity will,however,often bhe found to be insdfficient to produce -
a notakle reduction of tke tewmrerature,and it is therefore necessary -
occasionally to increase it.Liebermedster was accustomed to give
adults from 22 to 45 zrains of the sulphate or hydrochlorate of
guinine;and this dose had to be tsken within the space of half an
hour,or,at most,an hour,- as it is useXess,he says,to expect the full
benefit of this dose to appear if it is divided and its administrate
ion extended over a longer time.He never repeated it in less than
twenty-four hours,and,as a rule,never gzve it again wefore the .
Hapse of two days.Jlwmezensen has exceeded the dose of 45 grains
without observing any bad effects from it.When these larce doses
are talen,the fall of the temperature usually hegins a few hours i
after the administration of the remedy - the minimum being reached in -
from six to twelve hours;and it 'is usually not until the second :
day that the temperature attains its former height.It is found in
practice that the most decided results are obhtained when the drug -
is given in the evening;so that the time of its fullest antipyretic
effect will coincide with that of the morning remission.When these
larse doses produce vomiting,as they occasionally will,the remedy
may be given bty the rectum or hypodermically.Quinine,it should be
noted,possesses the sreat advantace over the cold bath that it may
be given in conditiocns in which it wovld be dangerous to resort R
to the latter.The existence of rreat cardiac weakness,of perforation -
of the bowel,or of intestinal haemorrhage do not usually constitute
contraindications to its use. - '
Acetanilid,antipprin,and phenacetin are the most important of
the coal-tar derivatives.Although,if given in sufficient doses,they
will,as a rule,reduce the temperature,their use is not uvnattended
with danger.Numerous instances have occurred in Whlch.dapgeroug,' ,
» and even fatal denression and callapse have followed their administr-
. ation - even in moderate déses.The employment of these drugg as .
_ - antipyretics should be limited to acuke fevers of the sthenic type:
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avparently Fith ~rest benafit.The Avraticn of the disease igs et

usvally shortened,but its course is rendered mull acd its mortalit
lessened.The adaukulcn nat typhoii fever can ve artificially
aborted nas been made upon lnsurficient evidence . Undoubted cases of
socntangcus abtortion of the digease are: oc Lm%lOLt7lv observed.
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Ize allesed Termination of t”r%011 fever in the course of a lfew days,
as a res 11t of some special form of urﬁ%ume“t,u nnds tle incontro-
vertibvle evidence of a lar~e series of cazes to 2stallish its
correctness.The cola-wate( treatwent is far superior to the
antisentic treatment about to he descrited.Thne latter is intended
rather for use 1n these cases in which the former is of incovenieunt
or necatived aD“TiCMuAcn.

Calomel hac,peric ps been more systematically T troen ony
citlyr drugl It s eW”lov not only hecause of its aabiseptic pronert-
ies,but hecause iv is wluo a safe and efficient laxative.lt is
very popular in CGermany,where T3 erains of the drug,wnd in some
ﬂases B much larrer iobe,a;e riven four times daily,on alteraate
days,as soon as it aature of the dissuse is fUllJ TG”O”ﬂloed It
is u¢4ldeL for this treatment t: wu, 7en 1t 1s becun early,the rate
of moriality an d the duration of the disesse are much less than the
sume otherwise would ke.lts alvocates,hovever,admit that the latter
is not alwsy e case.Salivation is rarely nroduced by tre
calomel ,The administration of each doss is folloved by a decided,
althourh temporary,relduction of terrerature;and the diarr: Oed,ﬂliuﬂ
is at first incres .ed by it,subseyvently diminishes.

Rosenbach recousmends ganhthalin,which may he ~iv n alone or
with cal omel A5 an antiseptic 1t is rweh inferior to others;ant
its vaunted abortive effect in early cases has nsver been satisfact-
orily established,

Beta=nan nthaﬂls a poreful ,non=toxic,and - ia procer doses -
non=-irritant rermicide.Frow 5 to 10 srains may be civen three times
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a day in wafers ,cavsules, or tanlets If constination sts,salicylate
of magnesium mav be combined with it,or salicylate o i*muth <
the opposite condition reguires an a»uﬂ*z~eut (Rouchrard) .The drug
is ver  hi~hly spkken of ,Abdominal poin an® meteopism diminish, tie
tongue becomes clean and molst,and the passares lose tielr
ofTensive smell.Convalescence lo more rapid,and secondary complicat-
ions fewer.

Thymol ig also a very efficient antiseptic,ani may be given in
loses of from 20 to 40 rrains per dlem.:

A mixture of tincture of iodine and garbolic acid,in the propar-

ion of twe parts of the former to one of the latter, has been

"1vnlv recommenied in this dizease - esnecially wien nausea and
vomitine are preseat.lt does act,hbwever,exert dny local action

7

uron t e intestinal canal,as it is reaiily absorbed ;rﬂm the svomach.
Chlorine-water was recormmended lone 280 by Sir Thomas Watson

nd Murchison.It has since heen nopuvlarised by Burney Yeo. Ehe

necessary solution of clhiiorine sas is prepared as follows:T! irty
rrains of Do”aered potassium chlorate are placed in a boutle,of the
caracity of twelve ounces,and forty minims of stroncs hyirOCﬂlOfl
acil oourel uron it.To prevent ths escaps of the chlcorihe gus,
botile is ti-htly corked until gquite filled with the greenishw
vellow sas. Little by little,the bhottle is then filled with water -
he botile beiac well shaken at each addition.Burney Yeo adis to
t7elve ounces of this solution tweanty-four or thirty-six grains of
guinine and aa ounce of orance-pesl syrup;andi he ~ives to an adult
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an ounce dose every two,three,or four hours - according to the
severity of the case.Yeo claims from his cowhination of chlorine
and guinine ~reat possibilities and remarkable effects.The tongsue
cleans gquickly,and «tre offensiveness of the evacuvations subsides
within trenty-four Mours after besginning the treatment.There are
also a modification ani a sustained devrression of the pyrexia,
the averu~e coursepf the disease is shortensd,ths nhysical strength
and intelleciuval clearness of the patient are maintained with less
needl for stiimulants,there is a greater power for assimilating food,
and a rapid and complete convalescence,as well as,Yeo says,sreat
antisepsis.

The vaive of salol as an intestinal antisentic is established.
I7 has,however,the same disadvantare as naphthel in bein~ insoluble
in water.B¥ the action of the pancreatic juice it is decomposed into
carbolic acid and salicylic acid.Ilt acts upon the alimeantary canal
like naphtnoljand it may e given in wafers,cansules,or tablets.
Hare says 1t is likewise a urinary antiseptic,as in its elimination
it sterilises the urine.This is denied b Mark Richardson,wno
found typhoid bacilli persistine in the vrine,after a daily dose of
thirty grains,for thirty days.

Richnardson recormends urotrogin as vastly superior to salol
as a urinary antiseptic.He has convinced himself of its reliability
in this respect by actval exveriment.

: ITTTY N SPRUM

Bokenham (Trans,Path.Soc.,1898,p.373),1in 1898,prepared an
antityphold serum,ny laoculatine a horse with filtered cultures of
the bacilli and then with dead bodies of the orcanisms themselves,
This ssrum confers immunity upon raBbits.Krumbeim (Cited by Walker,-
Jour.of Path.& Ract.,1901,p.R5L) uses filtered cultures,then -
bacteria killed by carbolic acid.The bacilli are crown for
fourteen days in broth,to which one-half per cent.of phenol is then
added,The cultures are inhected subcutaneously,and considerable
constitutional disturbance may be produced,and abscesses also,

The serum cf the worse is drawm off,and used after a dosace of 150
c.c.nas been reached.Antibacterial serum has,so far,however,fiven
unfavourabde results in the hands of those who have tried it.

By means of this extroct,Jez claims that in typhoid fever the
aengral condition of the patient improves,the bulse becomes slower,
the temnerature falls considerably,and the morning remissiongbecome
more marked,diarrhoea heing also checked.Jez treated 18 cases with
thiis extract,and all recovered.Other observers have had similarly
firtunate results.The extract is prepared by injecting rabbits
with a typhoid culture and so immunising them,killine the animals,
and then extractine the minced-up spleen,brain,and spinal cord,
a3 well as the hones-marrow,and the thymus ~land,with a solution con=-
istin~ of sodiwn chloriie,glycerine and alcohol ,with a little carbol=-
ic acid. It forms & dark and reddish-brown fluid of alkaline react =
ion,which is siven by the mouth,in dessertspoonful doses,ebery one
or two hours,according to the severity of the symptoms,uatil the
temrerature hecomes remittent,then every three hours until the
morning temperature is brought down to 100.5°F.An ordinary case
requires about seventeen ounces of the extract.

PR ! N.

Petrushky (Deut.med.Woch.,1902,p.212) reports good results
with a preparation,which he desisnates typholn,consisting of dead
bacilli,in cases of ordinary typhoid fever.It is contraindicated
when the disease is advanced,and also when there is a tendency to
cardiac failure or general intoxication,or complications exist.It
has not been received with favour by the profession. '

YHT!'S VACCIH .

This aims at prophylaxis,but may be conveniently considered at -
this juncture.The method is really founded upon the experiments ofy"
Pfziffer and Kolle (Deut.med.¥och.,1896),made in 1896,as to the
effect of inocvlatine patients with cultures of typhoid bacilli.
Wright's vaccine consists of cultures of the bacillys typhosus grown
in broth for four weeks,and then sterilised by heating,for from
ten to fifteen minutes,at 60 C.The vaccine is sgerilised and
oreserved by the addition of carbolic acid or lysol.For injection
1n%0 5 man the mémsmal dose ds the minimal lethal one for a
- Zuinea-pig weirhineg 100 grammes.Redness and pain at the site of
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inoculntion afe oroduced,as vell as some (vsually) slizht
cnstdtutional disturbance.This,hewsver,may we Severe anl serious;
and Wright now uses a weaker vaccine siven in two dividsd doses
(Practitioner,Murch,1904,p.361).Statistics - malinly from observations
on the different units of the British Army in South Africa - speak
eloyuently for the efficacy of the remedy,vhich is very rapidly
coming into gensral favour. ,

SYUPTOMATTO TREATIENT,

HEADACHE .- The headecahe of the early davs of the attack
cenerally requires no special treatrent;it subsides spontaneously
betreen the end of th® first and tle middle of the second week.
Absplute quiet,exclusion o7 light,local applications,es sometimes
cold,sometimes warm,~ constitute,as a rule,all that oweht to be
done to relieve it.A mustard plaster to the nape of tre neck is
often of service.If still persistiag,from three to five orains of
antipvrin,or ol phenacetin,at short intervals,will vsually suffice
to dissipate it.For severe cases,sunpositories of the extract of
onium (gr.3) mav be employed. :

NSOMIIA.~ In the early deys of the lisease insomnia is often
an lmportant symiiom.Lile the headache,it usually diminishes some

time durias the course of the second week;on the other hand,it is
oceasionally versistent and exhaustiag . Bromide of sodium (gr.xv)
and chloral hydrate (gr.viii),in combination,are probably the
most efficlent hyvnotics for vse in typhoid fever;hut they should
Be very carefully handled if the heart is weak.

DELIRUUM, SOMNQLT are best relieved by hydrother=-
any and stimulanits.Ancns the latter,alcohol stands first and almost
alonejspirits of chloroform and of camphor are of use in emergencies,
eit iar may be administered subcutaneously,or a S-per-ceant.solution

of camphor in ether.Ammonium carbhonate is of inferior value;it is,
hoewever,frequently used in the trea*ment of pulmoé}y complications.,
Siberian rusk is a powerful stimulant in conditiors of nervous
derression.Its nich cost,and the difficulty of obtainine it,stand
in the way of i*s general use in these cases.If delirium be
marked or coma ithreaten,zreat benefit is often derived from the
local applications of cold to the head,by means either of the cold
doucke or of the ice-cap - the hair being previously cut short,
These applicaztions must be transient and not too frequently repeated,
othnerwise they may ~roduce depression or collapse.At the same time,
warm applications to the feet and less,and sinapdsms to the pre=-
cordia or epirastrium,are called for.The tenid or warm bath is

often followed by good results.Byson szays he has obtained almost
marical results by the application of leeches to the temples or
vehind the ears when the symptoms suerest incipient meningitis;
blisters are,hovever,to he avoided.Dover's powder usually déssipates
nocturaal restlessness,as also do valerian,camphor,and the bromides,
The condition in question véelds to catheterism when retention of
urine vproduces it,which is frequently thes case.Active delirium
yields,as a rvle,to hvpodermic injections of hyoscine in 1/200 gr,
doses.Good nursing and perfect quiet are essential in these cases.

T is rarely so severe as not to yield to the use of

simple remedies - such as the application of ice to the forehead
or back of the neck,or of styptics locally.In a few cases,however,
it is profuse;and it will then be necessary to have recourse to
hypodermic injections of ergotine,plugging of the nostrils,linseed
poultices to the back of the neck,or adrenalin chloride. '

VOMITING is not a common symptom except early in tize disease,
whien i% can usually be checked by the administration of an emetic
and by the applicntions of sinapisms to the epigastrium.The use
of emetics is no longer advisable when it occurs after the first
week.It is then better to trust to smald doses of hydrocyanic or -
carbolic acid,aromatic spirit of ammonia,calomel,or bismuth.It will
te often found trat lime-water and milk will remain upon the
stomach when every other article of food or medicine is rejected.

In some severe cases this symptom may be relieved by the frequent
administration of small quantities of brandy in iced soda-water.
Small quantities of ice,or teaspoonful doses of very hot water,often
effect the same purpose. .

TYMPANITIS.- This common symptom of typhoid fever occasionally
calls for nrompnt relief;for,in addition to interference with the
descent of the diaphragsm and other discomforts which it produces,
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the distended condition of the bowels incresases the risk of
verforation.It is vsually sufficient to emnloy embrocations or

stupes of egual parts of turventine and olive 0il,or of czamphor
liniment.If the tympanitis coexist with constivation,enemata =
gitner with or without a small quantity of turpentine - may often
be used with advaniarge,If it is extrame,an intsstinal tube should
be introduced very corefully into the rectum,and tie cas drawn off.
Charcoal ,asafoetida,heta-naphtiol ,and salol have been given in this
condition with a view of preventine or arresting decomposition of
the intestinal contents.When the tympanitis is Jdue to sebility and
to a paretic distension of the bowel,it 1s to be met by free
gtimulation with whisky,and also by the use of strychnine in full
doses,Puncture of the colon is an operation attended with consider=-
able danmer to the pratient,and by many good avthorities is not
velieved Jjustifiable in this disease.

DIARRIOPRA.- So long as the stools ars of moderate amornt,and
do not -excee& three pr four in the twenty-four hours,this condition
deoes not call for special treatment:if,however,the evacuations are
copious or frequent,it becomes necessary to control them.When
diarrhoea is due to errors in diet,- such as the use of improper
food or excessive amounts of food,panticularly milk and the strong
animal broths,~ it usually abates upon the substitution of a more
suvitabze dietary.Diarrhcea may also arise in conseqguence of the
patient's dri king excessive avounts of fluids,which pass through
the bowels without being absorbed and stimvlate the secretions of
the intestinal mucous membrane.In the absence of these causes,it is
toc be attrivuted to lesions ia the intestines.lIt is then best :
treated by disinfestant and soothing remedies - e.z.,bismuth
subcarbonate or subnitrate in larre doses every four or six hours.
To trhis may be added,if necessary,opium in doses proportionate to
the a~e of the patient;but care should be taken not to produce
constination. Opium may be advantageously administered in enemata
of starch-water or suppositories,with or without the fincturse of
cannabis indica.Any of the other astrincents or intestinal antisepti-
¢cs may,in the event of the above-mentioned remedies proving useless,
be administered.

CONSTIPATION .- This may require attention more frequently
than diarrhoea.When 1%t is rmresent so early in the course of the
disease that iis oiavncsis is still uncerdain and has contiauved for
seWeral days,it is best to vrescribe a small dose of olive or castor-
0il;for the inordinate action which freguently follows the
administratibdn of this mild purgative will often dispel all uncerte-
ainty asz to the nature of the disease one has to deal with.When it
occurs in a more advanced stage of the disease,it is hest met by
the administration of enemata,which may contain,if there is much -
tympanitis present,a small quantity of turventine.As pointed out by
Baglivi (Puge pursantia tanquam postem.OPera Omnia Medico-Practica
et Aaatomica,lasa),stroag cathartics are vtterly inadmissible.

NTESTINAL HAFMORRHAGR.- When bleeding from the borellpccurs,

the intestinal tract must be given complete rest for several hours.
An ice-bag,cold app110¢g£ons,or a cold-water coil should be placed
upon tre abdomen.To reliVe the thirst,the patienlt may be allowed to
suck small pieces of ice,or ice-cold water,or cold tea may be given
in spoonful doses.After some hours the ratient may be given a tea-
spoonful of coli milk;and this may be reveated svery two or three
hours.Bevond this,if the bleeding is severe,the intestinal tract
shoubd be given complete rest for twenty-four hours or longer.Opium,
acetate of lead and opium,sulphate of iron,nitroglycerine,ether,
strychnime,ersot,anl other styptics may also be used.If the haemorr=-
hage has been profuse,normal salt solution should be given by the
rectum,after raising the foot of the bed.It is necessary to exercise -
rreat caustion in the return to resvlar fever-diet. L

PERFORATION.- Per i tonit i s,whether due to perforation .
of the intestine or to othsr causes,calls for the free administration’
of opium.When perforation occurs,all food must be dime¢onsiamued,and '
surcgical treatment instituted;or,where this is not nossible,large ;
doses of opium or morphia may be prescribed.FolloWinq ope;ation,- i
which,according to Keen,must not be done duriag the immediate
prémary shock whick lasts duriag the first few hours,- the diet
must be that of the intestinal perforation which has been dealth with
by the surgeon.If the patient rallies without surgical interfersnce,
or where this has been found impracticable,food may be civean after
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an laterval of twenty-four hours,-hvi o.]v in v=ry/saa11 quartities
at sufficienily wids intsrvals,.It is st to bverin with teaspoonful
dozes evecy three hcnrs;anﬁ if thre Pnci is retained,this MY N Brudually
increased. Whea food is revectei snkeh is usually t‘v case, dmwravat-
icn of the condition must Dbe prevenucd vy civing the atomauh
complete rest,

(b

D ESS requires ths free exhibition of alcohol,fhe
of strychnine.The latter may be given lypodermically in dosss of gr.
1/13 to 1/12 every four hours in ursent cases.Some clinicians,howev=
er,prefer caffeine,or combins it with strychnine.Digitalis is not
ulways a safe rameaj - egnecially wren myouarditis exists.
¥itroglvcerine (gr. l/JO in alcohol or ethsr) hyvodermically usually
mests the indications presented in cases of sudden curdiac failure,
sinapisms to the precordia and enicsastrium are useful adjuvants
to these measures.The foot of the hed must be ra*%d and the pillows
removed when the weakness of the circulaticn is xtreme.

‘ raquirs attention on general

MANACEMENT OF CONVALESCOENCE.

During the Tirst feﬂ weeks of convalescence, the diet requires
as much care and attention as it received during the febrile period
of the attack;in fact,since tnhese patients often develop a ravenous
appetite,born of several weeks' milk diet and fever,even greater
care 1is necessary.The ratient's wishes should in no wise govern
bhis diet;and relatives and friends should be seriously cautioned
agalinst giviar him anyvthines not specifically ordered by the medical
attendant.Thne wlcers in the intestine often remain unhealed for
some time after tie subsidence of the fever;and errvors in diet may
therefore readily calise recrudescences of fager,if not true relapses
ani death.As during the early days of convalescence the temperature
remaing labile,morning and evening thermometric observations should
e taken for at least a week;and during this time the diet must
be restricted to milk,egcss,custards,animal broths or jellies,and the
lichter farimadceous foods.At the end of a week,wholesome and easily
digested solid food - including meat - may be resvmed;but the
effect of such chaneges of diet upon the temrerature and general
condition of the patient is to be carefully watcred.If diarrhoea
nersists,it is to be treated by bismuth and small doses of opium -

{ egithner alone or iz conjunction with the minsral acids.If there is

‘ a tendency %o oonsflnatlon,almple enemata or glvegerine suppositories
{ may be employed for its relief.Milk,with whisky or wine,once a day,
mzy be of service duriag convalescence In severa® cases in which
mucr alcohol has been siven during the illness,it is usually necess=
ary to contiaue stimulation for some time after the subsidence of-
the fever.Otherwise,alcohol should be dispended with as soon as
possibke.Quinine, 1ron and cod-liver oil may be given if the
convalescance be tardy and anaemia persists.Care should be taken not
to let the vatient sit up before the end of the first week.It is '
imDortant likeW1se to guard patients at this stage from undue fatigue{
or sxcitement of any kind. Flnally,a change of air and scene should :
whenever possible,be secured :
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This is a form of typhoid fever that has lately assumed some
prominence in the literature,though numerous authors do not even
mention it,cr dlbmlSa it in a few words.Others,again,devote
considerzble space to its discussion,- esneﬂlally the Germans,- and
endeavour to draw sharp distinctions between it anl the rarent dis-
ease. :
In snite,horever,off the assertions to the contrary,paratyphoid
fever - a term invented by Ch.Achard and B, Bensaude,in 1896 -
cannot bve distincuished from ordinary tynlwoid fever o any clinical
phenomena,Its ﬂfasence may ,neveritnelesss,be suspacted by the absence
or impairment of the Widal redutlon,that is to say,in the presence
of the usual symptoms of typhoid.The real distinction,however,is
a bacterioclorical one;for the casual agent of the affcction is the
paratyphoid bacillus - an orgunism which Kayser affirms to be of
the size of the colon bacillus,a sort of hybrid between 1t and the
bacillus tvphosus.It is actlvelv motile,and of about the same size
and shape as the latter microbe.The roda stain nrominently at
the poles with carbol-fuchsin when examined in the blood;and the
colonies on ~elatin have a sort of waxy appearance,are iridescent,
transparent,pale sray in colour;but unlike the colon organism,there
i3 no vein-like indentatioa on +hc Qurface Furthemmore,in gelatin-
stab culture,the orowth is not so braad as the colon one,and there
are no mar%¢ﬂ”1 projections.No indol is produced,no matter how long
one waits for it,wni in neutral red acar,one will observe the
development of a gresnish fluorescence in thirty-six hours.Bouillon
is clouded as in the case of the colon organism,dout.not so uvuniformly;
and milk is not affected by its presence.The reaotion with 1ithmus
is the same as in the case of the hacillus tynhosus.Fermentation
with sugar is marked;and the bhacillus is pathogenic to mice and guin-
ea~-pigs.The same avtlhior recognises two kinds of paratynhoid bacilli,
which he names A,and B.,- the same differing from one another as
recards cultural properties and in their geansitiveness to agglutine-
ation,In lactose,muscle~-8ugar~-free bouillon,type A. forms an air=-
bubble,but type B. produces fermentatiof a fourth less than in the
case of the colon bacillus.Acain,the latter is thicker and forms
whiter gelatin colonies than the former;and from the second week
type B. destroys ftrhe sourness of alkaline whey and completely
clears milk.Various auvthors affirm that thev have been utterly
unable to isolate these paratyphoid orcanisms;from which it is
evident that its identity is far from being established,though
doubtless future research will nlace the bacieriology of the
affection - which,as stated,many refuse to recognise = on a sure
bacteriological feot;no. Tne disease has been attribusddgo the
. ingestion of diseased meat;and numerous epidemics of it have from
" time to time been reported. The TREATMENT of the affection in no
wise differs from that of the parent affection,nor are the indicat-
ions of the individual case in any wise to he specially departed
from,.
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Mre. M.,aged 40,was delivered of a healthy female child on
September 19th - eight days before expected. On the R1st,an ounce
of castor-oil was administered;but this had no effect. This dose
was repeated on the morning of the 22nd,and during that day the
bowels moved fresly. At night the patient had a severe rigor,and
the temgerature in the axilla was 103"F. In the morning it fell
to 99‘3. It again went up to 101" ¥, at night,and the rollowing

‘morning it fell to 100°P. This elevation of temperature was  _1§
accompanied by severe diarrhoea and headache. The patient alhoaﬁ
complained of a sensation of chilliness,loss of appetite,and thirlt.
The tongue was coated with a brownish-yellow far,and had‘y‘rud
tip and edges. The pulse was quick and easily oompresaiblo.&ho3
stools had a very offensive odour. :

In view of the suspicion of there being some uterine m&qah&df;z
ghe was well douched out with an antiseptic eolutionjand an |
examination was made per vaginam,which,however,failed to demonstrate
the presence of anything abnormal.

At this estage treatment was mainly directed to reducing thﬂ
temperature and allaying the diarrhoea.¥or this purpsse a mixtqro
of chalk and opium was given,and the patient was put on boiled
milk with lime-water.

After three or four days,the symptoms became very oharaatarilo
$ic of typhoid fever.The temperature presisted in risdhg,being &
dsggee or two hicher sach evening than the evening before.There
was delirium at night,and tympanitis and tenderness over the entire
abdomen,and especially 80 on pressure being made 1n'tha rquoqfér
the rtght iliac fossa.

The stools were of a distinot pea-soup oharacterjand the
spleen was found to be enlarged.The wellw=known symptoms of
typhoid fever ware in due course obgerved.

The milk miven the patient was substituted by whey,as & 8°°4
" deal of the curds of milk was found in the motions. This had the

effect of reducing the number of evacuations,

U U S
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On the sixteenth day of the illness,there was a sudden

drop in the temperature,due to slight haeﬁorrhago.only to

return again next motning teo 102.6*F. That night it roll to
%102.2'and next motning to 101'¥. The following morning ‘
(20th day) it fell to normal;and the patient afﬁerwarda
made rapid progress towards recovery.

- 2reatment.~ As mentioned above,the treatment at thn ,
‘beginning wase mainly directed towards redusing the diurrhoaa.
and,in addition to ohalk and catecim mixture given 1nternnlly.
”Qtaroh enemata with the tinoture of opium fere administirnd.
Hot poultices were applied over the abdomen to relieve the
pain and typpanitis. | | |

It was found in this case that hypodermio 1ndeotiana,§t
vuorphiu {er.1/8) with atropine (sr.l/iea) did most good in
- reducing the number of motions,and in relieving the aﬁnrﬁaﬁat~
ing pain.Salol (tabloids of gr.v,one thrice daily) was aivan BN
28 an antiseptic to the intestines.

During the third week,a tonig,containing quinine and
aromatic sulphuric acid with a bitter infusion,was admini@for@d.%

© J. 8.,aged 10 years,oomplained of headache and bloeding

from the nose. The parents bad noticed restlessness at ’;
night.The child bad been peevish for a day or two,had ”°,4?"?9
for food,and desired above all things to be left alone to 1ie
in ded. ‘7' .

When taken,the temperature mas 102'F.;but when the ‘,
patient was seen next morning,it had fallen to 160'3._?h§€:
 night,however,it again went up to 102.8 ¥. This went oa;iith
morning remissions and evening exacerbations for a few days.

The tonmue was slightly coated,and the tip and edges
were red. |

At the commencement of the attack,eanntipa@ion was prcu-
ent;but,in the course of two or three dayu,diarrhmaa not 1n,
and the stools became typioal ~ i. e., of a pea~soup |
character. Gurgling and pain were eliocited in the right‘gxiac
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region, N
A few pale-red and slightly elovated spotu.whxch diaapp-
eared on pressure,were found over the abdomen and bsok.!hara
wad only a very slight inorease in the size of the anlpon.‘
The patient did very well for three weeks,when he
developed bronchitis.This set the temperature up again io
10%° P.,after it had besn about normal for two daye;and there
now ecourred a very troublesome ocnﬁtipstian.which had to bde
rwlicvea by regular enemata. | o
A areatment.~ The patient was kent quiet in bed rram.tha
beginning,and put on milk with a 1ittle soda-waser aaded.
Later on,some beef-toa was allowed .Whey,to which had bdan‘
added the white of an egg,was also siven to the little
patient.
| At the beginninp,a febrifuge mixture,containing tho
‘so&utaon of the acetate of ammonium and the nitrous api#ﬁt
of ether,was given. g
B Until the patient developed bronchitis,nothing mnro in
~the way of medicine,exoept phenacetin (in doses of four '
grains) to relieve the headache of one evening,wal allowadm
For the bronchitia,a mixturo.oontainina tpqauauanhu,;
‘8quille,and paregorio,was administered. i
After the bronchitis had disappeared and the tcmpernturﬂ
had been normal for ten days,the patient was allowed up rﬁr

& short time;and he soon made rapid progrees towards raea?tny.‘

4 1 [ . ;

T Ty B gauokoegpr.ngeg,ss years,complained of ;asu##ﬂdq
1.gnd weariness for a Sew 6&3..‘%0n”l09n.h0 was found to b’iﬁ
. suffering from headache,loss of appetite,pain in the 1imb§f
and baok. '

; Ris temperature in the avcning was lor'!.,and the
_aondition of bis pulse was decidedly diocrotie.
| His tongue bad the oharacteristio red tip and odsu,ﬂth

& furred centre.

Thore was slight diarrhoesa,with pain and tandprnoaalgygr '
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the abdomen. , |

About the seventh day,small rose-ooloured spots,which
oompletely disappeared on prssouré,uppearad on the abdomen.
The abdomen 1tself became enlarged and tympanitiocj;and en¢ l
pressure over the right iliac region,a distinct guraling
sound was heard,

The spleen was slirhtly enlarged. : ‘

, About the bheginning of the third wesk,the patient was

delirious at niwhx.and the intellent was dulled. |

~ The temperature was high up te this - vis,, 04 ¥, hut
it now began to show marked remissions in the merning,and the
diarrhoes was lesasened. , .

. In the fourth week,the temprerature fell to nermnl.thuﬁ
diarrhoes ceased,the tongue began to clean,and the patieﬂﬁ?
oommenced to ory out for more foed:hia appetite wun.aimply
insatiable. "A;

- akgatment.~ This consisted in rest in bed from the v@ﬁvﬂf
beginning of the illness,togebBor with milk and limo-watotﬁn§“5
the diet. ‘

As the patient began to grow tired of the milk,beat~tua
was allowed once a dayjbut this had to be stopped,as it .
~incressed the diarrhoea. Ooffee,well diluted with milk,was
allowed. .

At the end of the second week,two teaspoonfuls of bran&y

were administered three times a day.
Bnemata of staroh and opium had to be presoribed for tho

- exceasive diarrhoea after the beef~ten.Hot poultices worp
applied over the abdomen to relieve the pain.
During oonvalescernce,s tanio.eontainin@ lautau'a !yrup,

WA presarived.

 Mrs. 8.,8 married woman,aged 33 years,on her return :
from & three weeks' holiday with some old friends at .........;... .
where typhoid fever happened at the time to be prevulont.
gsomplained of having been suddenly seized,one evening,with




v
a violent pain in the umbilical region,acoompanied by W ';
oonsiderable diarrhoea. L

' The temperature was 100.5'P.,and the pulse about 160.4
8be complained of headache and thirst. ] |

Next morning,the temperature fell io 99*?.,bu£ went
uwp again at night$jand the diarrhoea increased,being of a
distinot pea~soup character,

The tongue was furred,with red tiv and edges.

As the disease progressed,small rose-coloured apot-
fappoarod upon the abdomen and lower part of the ohaut.?haaﬁ
spots disappeared on pressure « only to reappeay when thpd
'pzoaaura was relaxed.The abdomen becams distended,distinotly
nympuﬂitic,w;th rreat pain and tenderness in the right iiiﬁo
verion.Here gurgling could be distinctly heard;and alightf,
enlargement of the spleen oould be detected over the rngtﬁn
of that organ. . | :

‘The temperature rose steadily till it raaohad-l@irlﬁj?
‘and there was slight rawbling at night, el

During the third week,the patient developed oangostiﬁi of
the lunge. . e
- aIeaulment.- The patient was kept in bed,and put on “;;
milke-diet with two ounces of limeewater to each glags or
" milk,Albumin-water @i oag water wode aldo allowed. ﬁofroe
and milk were added to the diet later on. ' :?f
During the second week,meat broths « previcusly ctfaiﬁod -
wore administered. | ¥
After the patient developed the pulm@nary‘consauﬁidﬁ{“
two tesspoonfuls of brandy were given every four'hour$- 'fQ
During the first week, & tabloid of calomel (sr.il,ﬂﬁih
 a tableid of salol (gr.v),was piven as an inteatinal nntiﬁgptiof
Hot poultices of linseed meal and muatard vuro-n»p;igﬁe :
~-evurAtha abdomen,in order- to relieve the pain in that
1ocal ity.
Yor the headache, phenacetine (gr.viii) with aaf.faana
(er.iies) hed to be given every four hours. o
%o contrel the diarrhoes,s mixture, oontaining thi,'°

carbonate of biemuth and the tinoture of opium,was given.
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M. L., aged 37,had been troubled with sleepleseness,
| ylmeur.and a dull pain in the 'haad,for two or thraee WQ.‘
When seen,his temperature - in the evening - was 101.6'®.
.ﬁext morning, it had fallen to 100*F. ,only to rise again
that night to 104 P, |
| ‘ V‘I-'ho patient now complained of great weakness,thirst,
k‘lou of appetite,and purging of the bowels - the stools
being of & yellow pea-soup colour. y
B 'rm pulse was quick and feeble,the skin relt lmt amd
,‘:thera was swelling of the abdomen with tendernnl a.nd mrglinc
on preaaure over the right iliac region. The area of snlcn&o
_Au:lness was also 1ncraaaod. '
~ The temverature kept going up at night,and down m th.
mornzm: ~heved zoing above 105 aad falling below 102#t tlwn .
respaotin times. ”
, M'. the beginning of the second week,a few roao-colwrad.
_J.antieular apots,whioh disappeared on vroeaum.appearod dn
- thc lower part of the chest and abdomen. '
On the sixteenth day of the disease,there was & sud‘m
drap in the temperature to W’!..aue to a prcmu hamorrmco
»xoxt daw,it went up arein to 104°'F.,then fell to 100°F, !tf
artemrdu came down,showing marked roniuion! in tm
mOrning.
- 'mg.- The pe.ti.ent was kept in bed,and put on :
milk diluted with lime-water. '
M the diarrhoea was excessive, otaroh and lmm
Hammta md to be given frequently, e
Qinine (gr.¥) was given every four hours to aontrol

the temperature.
When the hasmorrhage ocourred,measures were zmdiataly

takan to arrest all intestinal movement.For this purpmn.na 1
enems of Dover's vowder and tannin was e‘iﬂmifnﬂym L |

following mizture was administered by the mouths




Acid.0811301 ciesernnccesnss @ruix,
BPL.VANL Reob. sevuerecenns. 34,
Solve et adde
Acid Sulpmrioi Aromat. .... 31
Liq.0pid Qﬂdﬁth. reennssnes XY,
Ag. Cinnamon.: s.cssessess 84 311.
M. Pt.mist.
Big.~ Two tablespoonfuls every Bewr for six
doses,and then ewery three hours. -
All food was given oold;and iced water was tdmﬂnisfafas
to allay the distressing thirst. N
: A moft,broad, flannel binder was applied firmly around
the abdomen, |
There was no reourrence of the haemorrhase;jand,after
four days,the bowels were moved with an enema of olivesoil.
| The patient now made rapid and uninterrupted progress
40 recovery - the convalescence being regulated according to
the principles laid down in a previous section of this essay.

7« H,, aged 30 .yém ,#ho bad acomplaimdd of feeling out
6: sortes for a few days,bad a severe rigor after being sent
~ to bed, Lo
Fe complained of severe abdominal pain with diurrhau; S
‘and,when seen, his temperature was 104'F.
. His tongue was furred,with the usual red tip and edges
qnon in typhoid fever. '
~ On examination,the abdowen was found %o be tymonitm,
with severe nain and tenderness over the right iuaa'rogi‘m.
There was also oomplaint of headache and pains in the b'mk;" '
and &ml. L
| The pulse,which was 120,was verv irresular and dierotic -
the latter condition being especially noticesble. |
¥ext morning,the temperature had fallen to 103°F.; but
there otherwise 44d noi seem to be mjoh improvemens.
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Daring that day,the headache improved a littlejbut the
diarrhoea and abdominal synmtoms seemd ngaravsted,though
everything posaibhe was tried to relievo theu uymptm

~ Por the next three days,the temmmture remained high ‘
- {108*¥.) ,and the patient wae very delirious at night. The
“face looked dull,the tongue trembled w'heAnI protuded,and thu
 general pmnmuoﬁ was veryhrkoa. 'J.'ho' tymm tzi increased;
snd on preesure over the right »11‘1.9.5 f‘osvu.tho patient winced
. very distinotly. | | , o
j At this period there were generally oightv}.obn mtiiana
in the twenty~four hours.
| The characteristic orupnon e! typhoid fever aov.m now
' bc distimtly seen - vis., small,elevated,rose-red spote,
~develeping in successive orops,and disappearing on pressure.
 During the third week,the fever still remained high,
~and the delirium beocame worse. Iny tte intervals of cioliijim,
the mticr;t lay mattering in bed,and appeared to be q}uz‘.to‘
'».obuuoua of hie surroundings. -
!’he tougue became dry and brown,and also covered nw
~sordes. The abdominal symrtoms became more marked,the |
tympanitic distension inoreased,and the diarrhoes became
- more profuss. | - {
~ The patient suddonly beom thremly pale,and t.ho
temperaturs fell to l‘l‘*?. There was severe haemorrhage tmm 7
the intestine.
. The dnproaaion of the temnt.uro am not aentinua lm.
,nad next day it rose #gain to 105'P, The next day sgain, n
- foll to 100°F.;and the min in the abdomen heoame tuddunly
wores.
Accompanying this pain,there were signs of ool.lama, |
and the patient bhad a rigor. .m pulse was more rroqmma,ana .

baom thready. |
Nauaea a,nd. vomiting came on,and the Mtunt iy wnh

his legs drawn up so ss to relax the abdeminal mnalu.,yi
“Prostration rapidly inoreased;and ﬂ" patient died fl"“
peritonitie due to pqrferstion of the intonmm, ‘
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areptpent.~ The patient during his illness was Hopt
quiet in bed,and put on milk diluted with umn-wutor.Abwt
tmo and a half gquarts of the same were adminiatarod nvory
twenty-four hours. Albumin-water g egg~water were u].nm
allowed.
- Brandy,in two teaspoonful deau,ms given evet'v !‘wr
'_haura,aa the pulse was not yood;and for the excessive
diarrhoea,the following mixture was presocribed:
Tinot. CRteoMm .....cevses.e.s 3144,
Tinot Opdl c.vuvvecnvnvansnas 8‘.\.;
BLOMULh, ORI, seevernecvanas BAT.
BLOMLh.BALIOYL. eviersecnees 3444,
Wist. Oretse ........eeee.s ad 3vi.
M. Pt.mist. | o
$ig.~ One tablespoonful after every liguid :
o stood. L
o *l'hn fguwing enema was als¢ used:
TAn0t. OPAL vevennneanneenae  3d.
0. 'rerabinth; cesvcnnsrsnse n.x;r N
| Wa0il. AORO. tevurenancesane Sida
ror tha pain,repsated hypodsrmic injeotions at uorphi;
lm‘ 3./6) with atropine ¢gr.1/1.80) were onployed. A
| M [ 3 mth-wash, potassium chlorate (3i),with slyoorino
(311) ana water (3iv) nad to be presoribved. o
. Por the tympanitis, from five to tem minime of the nz
'-‘»v,:ot‘ turpentine wire administered amry hourjand a ﬁmmx
‘f’biudn' - sprinkled with s mixture of egual parts of opnm
and mmn'gino liniwent « was kept apnlied to the surface ,pz
~ tbe abdomen. |
| When the haemorrhaze osme on,qll food was ntwppod m
’unral hours.An ioe~bag was placed over the abdomn.m thc |
pat‘;mt was allcwod to suck small pieces of ios. An om&.u
(‘ gonsisting of ten grains of Pover's powder and ten srains of
tannin,mixed with an ounce of mum mo&lm,mﬁ this again’




mixed with one ounce of thin starch,-mas injected after&,oh |
action of the bowels. e

.~ When perforation of the inteatine ocourred, full doses of
opium were given in rapid succession @ one grain every hour |
at first),and a binder kept applied to restrain any movement

of the intesatine,
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H. 8., & girl of 8 years, had been restless and feverish
for a night or two,and complained of headache,diarrhoea,and
disinclination for food. There was also bleeding at the
‘nose.

When seen in the morning,the temperature was lOO'?Q
and the tongue was elishily coated.There was tenderness over
the abdomen,and also tympanitis and eblaftzemsnt of the
spleen.

~ When seen again at night,the temperature had gone up
to 104'%., and during the day there had been vomiting accompe
anied by diarrhoea. The stools had & very offensive odour.

During the next few days,the temperature was marked with
morning remissions and evening exmcerbations.

- A 'byphoid' fever was now suggested and suspected,s
apooimn was takenjand,on the seventh dav of the iumﬁ, |
the typhoid Serun~reaction gave a positive reault.

During the second week, pale~red and slighny olevated
n'potl,whioh disappeared on pressurs,were found upon the
abdomen. | -
BLight tympanitis developed on tm:ton‘thrm;m there
was al®o now tenderness over the right uuc foasa, togsther
with slight enlargement of the spleen. |

From the ninth to the twentieth m,tm tampemmro
kept about 104’ F., with slight variat.iom. '

During the third week,there wes an mdirtoram to exter=
nal surroundinge,and an spathetio prruuon of the eountom«. :

At the end of the third nok,tho tmpcraturc nas mmx,

and it remained so for ten days,when the puit&mt gmonly had
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& relapse. The temperature suddonlyfwént up to 102°P., and
kept goimg up at night and down in the morning,- similar to
what it did at the beginhing of the disease,- never going
above 102.4' 7. '
This went on for ten daysjand,during that time, the
‘patient had a recurrence of the diarrhoes,together with
‘mich abdeminal pain.
At the end of that time,the tepperature oame down to
' norma1,nnd the patient began to show signs of improvement.
3 Ooxvalescence was gpeedlly entered upon,and recovery resulted
, in due aourse,
Jreatment .- When the patient was first seen,typhoid fever
was not suspected;and a diapheretioc mixture - coneisting of
. the solution of the acetate of armonium (3iv),the nitrous
fapirit of ether (3iv),the wine of ipecacuanha (3iv),spirite
of ohloroform {3ii),and water (ad 3iv) - was civen,in doses
~of one teaspoonful ,every four hours. |
| The patient was put on milk diluted with soda-water,
~and appeared to digest it easily,
Por the hewadache,a few pawderé of phenacetine {(gr.v)
were presoribed,and one ordsred to be taken night and
~ morning.
 After the diagnosis of typhoid fever was establisled,
baths - at a temperature of 98,coo0led te 75’?.,and contimied
'7rar twenty minutes were ordered for the hirsh fever. ~
The patient was kept on the milk;and small sipe of
eold water were allowed. 1
~ During the second week, beef-tea was allqwed the same at
short and regular intervals. ; AR
¥or the abdominal pain,a few poulttooa of linseed meal
"were applied. : - |
For the aiarrheon, a mixture - containing the garbonate
of hismuth, the salicylate of that aruz, und tha tinatures
‘of catechu sad¥of cpiwm,wlith omk-»mtvm « wae administered
after every loose motion. An oséﬁgbatqn‘up wtth.u tclnpconfwl :

of vbrandy,was also given daily.
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When the patient had the relapse, the poultices were
again applied over the abdomenjand a dose of the above

mixture was given every four hours.

V. M.,aged 27 years,complained of béhng feverish, of
headache,abdominal discomfort,and of aching pains in the
yliﬁbl. This condition had lasted for two daps.

- When seen,his temperature was 102'F., his cheeks were
flushed,and his skin was hot and dry. He also complained of
having no appetite,and of Weing very thirsty. His tongue was
coated with a thick white fur,and was red at the tip and
edges.

‘ , On examination of the abdomen,the following symptoms
 vore noticed: pain and tendernees over the right iliac region,

with tympanitis and gurzling.There was also enlargement of

- the spleen.

“i After the administration of castor-oil,diarrhoea set in,
The stools bhad a very offensive odour,and were of such golour
and thin oonsistence as to resemble pea-soup. |

The temperature,which had heen gradually rising,at the
end of the first week stood at 104 P. at night,and 102 ¥. in
the moraning. ’

‘ About the eighth day,the eruption began to appear on

the abdomen and lower rart of the dhest,and the patient
iappeared very much emaciated. The pulse was feeble and more
;trﬁquent.

| During the seaond week,the abdominal symptoms became
more marked,and the patient oomplainod more of pain and
s distension due to tympanitis. The tongue trembled when protuded; |
and the fever was of the continued type. "

On examination over the dases of the lunge with the
" stethesoope,there were marked physioal edgns of brqndhza; 

~ ocatarrh. | T

In the third week the patient was delirious at night;the
puise was very fleeble and rapid;and the tongue and mouth*unr.
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oovered with sordes.

The patient lay on his back,and seemed to take no
interest in anything that was going on.

 The fever was now more of a remittent typejand,during the
fourth week, it became more of an intermittent typesand the
_patient began to recover.
, IPERtment .~ The patient was kept in ved,and put on milk
-diluted’with 1ima~water. Afterwards,barley-water was aubstit-
"nted for the lime-water. Albumin-water‘was also gliven to
allay the thirst.
| For the pain,hypodermic injections of morphia (gr. 1/3)
with atropine were adminsitered;and hot poultices were
npplied over the abdomen.

Balol (gr. v tabloids) was given as an intestinal anti=-.
v':eptio, as the odour of the stools was exceedingly
‘offensive. | |
. As the diarrhoea in this case was not excessive, no
 i§tr1ngonta were given.

‘ A mixture « containing the wine of ipecacuanha, uqﬁillu,
v,ﬁﬁregoric,and senega - was prescribed for the bronchial
satarrh. | | |

At the beginning of the third neek, a tablaapoonful ot
brandy wag administered every four hours. chickan-broth.and
johickenujeliy were also allowed.
C. After the temperature had been normal for a weok,
boiled exk was allowed. |
" Afterwards, some steamed white fish was given,and the
~ g§at1ent allowdl to return gradually to his ordinary diet -
;aare being taken at first to give mothing that would leave
& large residue behind. TR
" During convalescence, port-wine ard champagne wsre
ordered;and a mixture of the ammenio-citrate of trou wan
‘presaribed for the anaemia existing. ' e

A change of air helped to complete the patient's

. recovery
- \\




—Case 9, xiv
J. 8., a male of 60 years, had a sesvere rigor,and
aamplained of headache,thirst,aching of the limba,with loss
of appetite,and pain in the right side.
When seen, his temperature was 104°F.,his pulse quiok,
and there was rapid breathing,of a shallow character,and a
#light cough.

" On examination of the lungs with the stethesoope,distinct
fine orepitations could be heard over the base of the right;
-and the oasze was therefore diagnosed as one of lobar
pneumonia,and treated acca#dingly. The temperature,however,
remained at 104°F.,without any morning temissions.

On the third day,after administration of & dose of
salomel (gr.iii), diarrhoea set in;and the offensiveness
~of the odour of the stools,together with their yellow oohre
eolour, aroused a suspicion of typhoid fever. -

The tongue,which had been furrei from the beginning,now
began to develop redness at the tip and edges;and the
| patient complained of pain in the right iliac resion,

' The base of the lung now became solid,and tubular
breathing could he heard over the affected portion.

On the fifth day,the urine gave the diazo-reastien of
Bhrlichjand the diagnosis of typhoid fever was confirmed

by the Widal test.
| Distinat enlargement of the spleen could be felt,as there
‘was not much abdominal distension. A few rose spois appeared
on the abdowen,but they were nct at all oharacteristis.

At the beminning of the second week,delirium - ospeciqlly
at night - was a very prominent symptom; and the tewmeru&ﬁ@o,u
‘whioh had never descended below 103°F.,- remained high
during the whole week. Diarrhces was very profuse,and bad to
:‘bo ocontrolled by astringent enemamta. '

, During the third week, the signs of restlution in the

lung were evident;but the temperature still kept up,and there
was not much improvement in the diarrhoea or addeminal qymptomu.

Duringthe fourth week,the temperature began to lhﬂﬂ,;
marked remissions in the morning,and the fever began to




decline.
Al thoush the patient ramained‘very‘weak;and was much
seaciated,he made an excellent recovery in due course.
Ireatment.- At the beminning,this case was treated as’
ene of pneumonia;and Quinine {in doses of f§r.v),dissclved in
éitrio acid,was added to an alkaline mixture &nd administered
‘evnry four hours. Hot linseed meal poultices,containing
mustard,were applied to the affected lung. The patient was
ﬁut on milk from the commencement of the attack,and this wae
~diluted with soda~water,
| After the suspioion of typhoid fever was oconfirmed,
small doses of brandy and champasne were siven alternately.
| Sslol tabloids (gr.v) were prescribed as antiseptic to
) ﬁb bowels;and,as already mentioned, a dose of calomel {(gr.iii)
- was administered. '
Enemata, containing five grains of Dover's powder and

%en grains of tannin, were given to contrel the diarrhoeas;
f ¢na a dose of a mixture contaning the saliaylate and carbonate
of bismuth,as well as chalk mixture, was administered after
every loose motion.

- During the second week, it was found necessary to oconvert
the milk into whey,as & good deal of the curd of milk was
found in the motions. To this whey was added the white 6: 
:a'naw~1aid,osc beaten up,and the mixture strained. o
E Peptonised milk was also smiven for a changs. No uoli&
food was allowed until the temperature had been normal for

~ten days.

NS T R P—

In onset and course,this ocase differed only from tha
preceding one in its sequelae and the severity ot ite
manifestations.

A strong and healthy man,with ald the symptoms of typhaid
fever and double pneumonia, was meridbund for days and alnoat
‘pulseless. He had all the appearances ctrtmyaading dissolution »
e. 7., suttering delirium,picking at the bedolothes ,et0.

In spite of this,however,hs recoversdibut all ks
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montal faculties were greatly impairod. This, he suffered from
loss of memory,delusions,and peculiarity of manner.,

, This case was also confirmed as te diagnosis by thﬂ
Widal test and the diazo~reaction of Ehrlich.

This wﬁn a welle-marked oase of typhoid fever in a
.mothmr nursing her child at the breast.
_ Bihe complained of headache, pains in the limbt, louu at
;‘qppetite, and lassitudae.
Her tongue was coated,and she had elight abdominal
'p&in and distension. ”
The temperature-chari showed the ordinary characteristios
.ar & typhoid case.
'v, The diagnoais was confirmed by the widal test and the
diazo-rescotion of Rhrlichjand the patient was kept in bed,
' and put on a milk diet. In éhort,nothing special was required
'1n the way of treatment differing from that of an ordinary
oaee of the disease.
. In the courss of the third week the tem-erature tell to
normal. After being normal for a week,on the morning of the
iiﬁwonty-oighzh day it suddenly rose to 102" P.;and the |
patient oomplained ot pain in the left leg,with a tocling
‘of tightness and loes of power of that member. On examination,
4t was found to be uwollen and osdematous. -
o In the evening,the temperature was 8till high,and xtv
kept so for two or three days - thromhosis of the femoral
‘vain being indicated by the marked increass in the cedema of
the leg.
At the beginning nt the f£ifth week, the tmpamtm |
Tell to normal;and the pattant afterwards made & splaudta
 rneavery.‘
Though at the breast after the symptoms of typhoid
fever had develoved in the mother, the child 4id not take
- the disenpo. il
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Cage 12

In this ocase,that of & man over 40, the symptoms of
typhoid fever were not marked., There was hsadache, which
was at times severe, as well as pains in the limbs,loss of
appetite,and a sensations of heing very easily tired.

. The patient alse had only & slight elevation of temperat-
ure and a trifling amount of abdominal painj;but the amount
"q;‘tympanitia present was marked.

There was no diarrhoea - rather the reversejand there
wﬁs no enlargement of the spleen appreciable. The tengue
~was not characteristic of typhoid faverjand the pulse was
90 per mimute.

A specimen of the blood was tested for the Widal
| #aacticn; but,aa it took four hours for oclumping to take
- place, this was not considered satisfaatory. | |
| The natient was kept in bed on a fluid diet,and a looke
~out kept for the reose=spois;but they did not arvear. A
',naeana specimen of the blood was taken and tested;and thil
‘was at onoe reperted positive,

Zraatment.~ At the beginning of the illness,a dose of
~gastor-oil was ordered,as the bowels were constipatad;and?thtn
had the erfeat of producing twe satiefaotory motions. After

this action was over,they again became conatipated, thﬂuph
| the patient was being allowed beef-tea and mutton-hroth
iall strained.

~ Por this comstipation, & simple enema of soap and
water - about a pint = was given every second morning,that l1s
to say,when the bowels falled to act of their own accord;
fand to this was added an ounce of turpentine to relieve the 1
,:ympénitil. Stupes « equal parts of turpentine and,amivtapil -
were also prescribed for the relief of this distreaaing“
".ymptam.
| Yor the relief of the very severe headache, phanaeotano
and caffeine (in combination) had to be ordered,

A8 there was evidenoce of cardiac weakness present,

whisky and brandy were freely administered,and an aocaqieual
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hypcdermic 1haantion of stfyehnano (er.1/223) given.
 AMtonie ~ of strychnine,quinine,and digitalie - was
 ‘pranor&bod during the convalescencejand the patient made

""nn exoellent recovery.




