


ESSENTIALS OF FEVERS






ESSENTIALS
OF FEVERS

BY

GERALD E BRLEN

¥D Bra( TIDUA) PPH DONSACPLO D ROGE 6) TEUPT DIV 10NAL
NIDICAL OYFICER BOSFITALA DITE OX THE LONDOY GOUKTY COURCIL LATE
UTKICIPAL WEDICAL REVEISENTATIVE AND DEPDTY SEOTOR HO PITAL

THE QENERAL KUESING COUNCIL OF BYOL ND AND WALLS

SECOVD EDITION

EDINBURGH
E & $ LIVINGSTONE LTD
16 & 17 TEVIOT PLACE
1948



Hypertox  Dlth mi—Not
— o tle Lro Iy A
wp e Nkl otio) b ! gana
S Bewn  maall ) ge T Ip 1 1 Do
Pl

Fro 1 pece



-
==

m

-

11
A2 4

ARits
JAN

NI
A\t
A

CONTENIS

GrYERAL kEATURES OF INFECTION

RrsuLts oF InFrerion—DIseasE asp Iy
MUNITY  Srrust snn SPRUM REACTIONS
Sprrap asp CovtrOL oF InrretiON—~ELE
stynTary Leiprviotooy I RPYFNTIVE

Tsoration

Fravmarion axp TrraTupsT oF TEVFR
ParrrNis—Proenoss 1IN Freres

Tnir STREPTOCOCCAl INFFETI0NS—SCARLYT

FYeR  Frusterias  ann  PUpgPERAL

Tyroan

DiruTirRIa

Tur  Ivtrstivan  INrECTIONS — LNTERIC
Bacittary DysPNrFsy ann  asTRo
Frrrimis

VARIOTA Vaceinia AND VaRiCFLLA

INFFETIONS OF TIE \FRYOUS SySTFM—
C(rrrBito sPivaLbEvER Portowa FLITIR

Tar RESPIRATORY INFFCTIONG—VMFASIES
AND Wioornva Cougit Norr ov Couerns

RupFLLA GLANDULAR FFYER axD Mrupes

TrpnLs1rvER ann INFLUPNZA

IneF11 ANFOLS—INFFOTIONS DISFASF AND
THF  Law MECIANICAT  ARTIFICIAL
Resrimation  Somr Covwon MISTAXFS
Tapcar Citanrs Tamt oF Inctsation
AND SroRFGaTION PERIODS

IxDEX

21

45

L3

a1

163
24

27
-99
818

837



Thea book 18copyright Ttma g ot veproduced byanymeans
i whole @ 1t part witlout per yasior  Application it
segard fo ¢ 54 1gH should he addreased to fe Publ ahere

Fu gt Fditton 1939
8¢ ond Edition J348

Vads 31 Great B 13 n



-

m

—_
=

-

M
I

M

A\l
A
N\

4
=

CONTENIS

GFNFRAL 1 EATURES OF INFECTION
Rrsurrs of InrrerTion—Disease axn I
MUNITY  SERUM AND BERUM REACTIONS
SPREAD AND ConfROL or InrEcTION—ELE
wrNTARY Lrinruiovooy PRFVFNTIVE
Isovatiov

FxanNariov anp TrraTvEsT oF FEVFR
Partenrs-—PROGNOSIS IN TFVFRS

THE SIREPTOCOCCAL INFECTIONS—SCARLLT
FeEver  FRisiPrias  anp PUBRPERAL
Pyrriaa

DrenHrrIs

‘Tur  Intestrvan  INTECTIONS — ENTERIC
Bactitary DYsFNTFRY  anp (ASTRO
LATERITIS

VARIOLA VACCINIA AND VARICTLIA

INFFCTIONS OF THF NFRVOUS SySTry—
CFRFBRO SPINAL FIVER Porioy gLITis

Tur Rrsprrators INFFeTIONs—VEASLES
Ann Wroorine Covit Notr ov Couers

RuprLLA CLaNDULAR FFYIR AND Moues

Ty piivs FrveER anp INTLUENZy

MISCFLIANEOUS—INFECTIOUS DIsFAST AND
TF  Law MremaNiear  ARTIFICIAL
Rrerration  Sour Couynvy VISTAKES
Tyerean Cirarts  Tamrr or IncuBaTIon
AND SEGrEGATION PERIODS

InpEX

45

66

91
137

a3
847



LIST O PLATES

Hverrrovie Dy PTHFRIS

T Urricamar Anzrroxiv Rasu

1T Scamirr Froer—mne DNanyrss
I Scarerr 1rerg—Tue Rasy

1V Scarcer Lrvrr—tur Toseur

Y ErySIrras

VI Tovsittar DrenTarers
VII Hyrerroxic Drputaran

V11 Foutreurar Tonsrinirs Facing Plate Iaat
N Quivsy Yacng Plate I3 at

NOVaNerRT S AnoNd
N\ Frrrmae Rosr Srory

I rantisprece

NIl Cmicr ex Tarv—1 Proruse Erverion

N Crwcken Pox ~— Snowive
PUs1ULES AND Beams

NIV Roruin s Srots
XV Measues
V! Ropruia

Y EsyoLrs

40
T2
0
ar
12
129
186
142
143
144
168
230



PREFACE TO THE SECOND LDITION

THL appearance of the sccond cdition has been
delayed to some extent by factors outside my
control but largely by my own preocenpation
with other work  As 4 result the hook has been ont
of print for some ¢onsiderable time and to these who
may thereby have been inconvenienced I tender my
apologies

I have yielded to my enties m two respeets  In the
first place the book 1s bulkier by the mclusion of new
sections on Typhus Glandular Fever Undulant Fever
Influenza and Encephalitis Lethargiea as well as
by notes en Sore Throat and Food Posontng
while the article on Dysentery has been rewntten and
cxpanded  New matter has thrust its way in under
most 1f not all the ongmnal headmgs for much
additional knowlcdge has come our way since the
first edition appeared  As a shght compensation the
troductory matter has been pruned but on balanee
the volume has gumed appreciably 1 size—a hy per
trophy to be regretted from the students pomnt of
view

Wy second surrender has been i respect of the
colour plites—an mnevation on whieh I have not
cmbarked without musgnvings  For it 1s no <asy
matter to present a faithful ympression of o full seake
rsh within the compass of a few square inches and
this would hold good even if colour reproduction were
an exact and sinple process which it certamly 1s not
As 1 have nd to be my own artist T have tned to
establish a balance between the realistic and the

vu
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duagrammatie approaches, so 1s to gne the student
14 clerr ind 3¢t 15 typreal t preturc as ¥ could con
trive  Insome enses tns I1is Jed mevetably to exag
geration s for csample m the punctations of the
scwlet fover raish but 1 trust that on the whole the
compromise has not prosed unhippy

The book howeser retams sts origmal character
aheeh 1s to say that ats title 15 meant to be tahen
hterith  Nothing bas been included that i my
opimon 1s not essentral ta 2 praper appreeration of the
subject  This austerity has naturally led to the
suggestion that it does not eontun enough for the
student but he may mahe his mind easy on that
score  While I hate concentrated on the practieal
aspect there 15 more than enough theory to meet s
needs

Once agam 1 wish to reeord my indebtedncss to
Dr J € Mel ntee for plaeing lns profound hnonledge
of the subject so freddy at my disposal and for his
generous help with the proofs  to Dr Ian Twnlor
for mamy shrewd entiesms and helpful su, gestions
and to the Tondon County Counenl as represented by
Sir Allen Daky and Dr J F € MeCartuey for the
e of the execllent collection of photageaphs at the
Southern Croup Laboratory  Lasthv T would thank
my publshers for thar courte v ind thar truly
phenomenal patrnce

CEB
Loxnos  October
1947



PREFACE TO THE FIRST EDITION

1IIS little book 1s an attempt to compress the
I essentinls of those acute mfectious drseascs
commonly known 1s  fevers mto a volume
of pochet mze  The term  essentals s been hiber
ally interpreted to nclude not only such theory 75 1s
mdispensable but such practical details of tretment
mnagement and prophylias as will 1t 15 hoped
prove of service alike to the student and to the young
practitioner m his difficulties  Sections on preventive
nursing and 1solation clementary epidemiology and
the law as to infectious disease have therefore been in
cluded and wherever practicable a note on preventive
moculation and the control of outbreths has been
appended to the deseniption of each condition  Natur
ally withn such o brief compass certun omissions
and abbreviations hive provedinesitable but they are
I hope nowhere wital  If the student has mastered
the contents of this volume he will embwk on
practiee by no means badh equipped  indeed
experience suggests that he will hnow considerably
more thin most
That practical knowledge of fevers v nather as
wide nor as general as nught be desired will I think
be conceded by anvone ina position to judge  Indced
for miny sear 1t has disputed the palm for what might
be termed the  emnderellaship  of medieme only with
mental disease 1gnorance of cither bemg regarded as
somehow excusable  This 1s astomshing It 1s almost
as 1l & congress of anatomists should deaide taeitly to
ignore the liver  Put m this wav the absurdits of the
x
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situntion becomes ammediately mandest  what s
still more surprising 55 that such an attitude would
almost scem to have offical sinetion  For there is no
cxanunation of any sort m fevers not even v test of
competence earried out by the teacher Now howevey
conscientrons the student he en hardly be cxpeeted
to enctumber fus memon ~tirendy struned to break
g potnt——nth matter most vnhihely to be asked He
©» faced moreover with the nstomshing anomaly thit
whereas he may be required {at s perd) to wdentufy
sowe recondite museumn specwaen of purely pedantie
aportanee he will never be required to dentily
case of hy pertoe diphthena on the timely recoguition
of whuch « bife and Ins own reputation as o physiciin
may well depend In the areumstuiees s st sur
prismg thit we must often say of lus mans ement of
fevers m general as D Johnson sud of the noman
preactung It 1 not well done Hir but the wonder
1s that st should be done atall 7

1he student will do well to take bus course w fevers
seitously since i them the study of the phenomena of
mfection by been most etively snd frtfully pur
sued  moreover the ficld of recogized infection 5
expanding duly  Besides to doscend to baser
motires 1t will repny hun hawdsomely  fhe pract
troner who blundors with chuldren 1y seldom forgiven
moreoser s miustskes we palpable and prone to
advertne thenselves  not to mention thit 1t may
spare hum the humibistion of conceding that an ox
penenced parent may prove & better dirgnostieian
than humself  And ne book be it emphasized can
replace first hand expenence i the wards

It 1s o pleas it tash to record my mdebtedness to
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the many fnends who have assisted me 1 one way or
another especially to my supermtendent Dr J 3

Armstrong, and to Dr J C MeFntee both of whom
hive most gencrously accorded their cntiensms
suggestions and advice together with valuable prace

tieal assistance with the manuseript and proofs  To
Dr ¥V D Allvon and Dr Jan Taylor E am indebted for
help on speein] points and to the publishers Messrs

Liingstone  for therr unfuling helpfulness  and
courtesy  Finally I wish formally to exelude the
London County Counel from any responsibility
whatsoever for the procedures advocated or the views
expressed on any subjects of controy ersy

GEB
Lowpon  April 1939






SECTION I

GENERAL FEATURES OF INFECTION

THF term  fevers though traditional s
musleading sinee 1t would scem to mply
that all acute infectious diseases nre neees
sanly febnile But fever though undoubtedly one of
the commonest bodily rcactions to mfection 1s by no
means mvanable—witness diphthenia and whoopmg
cough for example There 15 the further implication
that since Isolation Hospitals exist for the reception
of fover cases those diseases normally dealt with by
them arc somchow of a different nature and of a
much ligher order of infeetivity than those which are
not This again 1s not the case  Influenza and the
common cold  two of the most readily communie
able and be it added potentially dangerous diseases
known to medicine are not usually segregated at all
Again streptococcal sore throats which differ from
scarlet fever merely in the absence of an erythrogenic
fraction 1n the toxm of the organism imvolsed and
therefore present no rash are regarded with equanim

1ty It 1 clear that we are not very Jogieal in these
matters

Narure or InrecrioN

Perhaps we had better begin by reenlling a few of
those clementary facts of bacteniology with which we

are all familiar 1in a general way but have not hitherto
IS 1
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considered from the purely practical standpomt Al
communicable diseases are due to the mmplantation
and prohferation of bacterta or viruses  Bactena are
Ining vegetable cells, indispensable in nature a small
percentige of which during the course of evolution
have abandoned there native halitat the soil an
favour of a parasitie (i precarious) existenee on man
and other of the ngher forms of bfe  In general they
consist of a soma or body of protoplasm surrounded
by 4 protective capsule of a dilferent chemieal (and
consequently antigenie) constitution  These capsules
we porous allowing dissolved substances to dilfuse
through them  To subsist, and espeetally to multiply
orguusms first of all require food  This they obtam
by berating ferments (cyiolysins) which break down
the cclls of whatever part of the body they have
lodgedin I'rom these brohen down cells the organisms
scleet such products as they require, and after digestion
excrete the residue  These exercta and products of
their economy are often pawsonous and with ther
secrctions are hnown as ezefoxins as dwstinet from
endolomns which are contatned withung the bodies
of the bacterra and arc consequently released only
when the latter die and disintegrate

In addition to food bacteria require moisture a
sintable temperature on appropnate hydrogen jon
concentration  and  {usually) oxygen  These are
mportant practical potnts  While bacterin will not
prohiferate on a pamnted wall or a pane of glass where
they are deprived of food and exposed ta the drying
action of the awr they may survive for surprisingly
long penods m the most unpromsing environment
some, such 15 the ML fuberculosum arc notorious 1n
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this respeet but even the cocci have been shown to
possess much more vitality than was generally sus
pected and to retamn their virulence i dust for many
hours if not for days On the other hand direct sun
Iight 1s a powerful germicrde  Fven certan types of
virus such as the virus of smallpox exposed to the
sun probably becomes innocuous but if 1ts moisture
has been conserved m say o bale of cotton and the
temperature be swtable it may survive a voyage from
Lgypt to Lancashire  Droplets expelled into the open
air may be disregarded but coughed mto the fice of
a fellow passenger 1 a tramn or mto a paul of milk
may imtiate an ¢pridemue

Boiling will hall all orgamsms but unless prolonged
not those m spore form Ircezing though it may
mactinate and devitahze does not usually Rl
Infeeted mulk  therefore 1f boiled 1s safe but ice
cream made from the same milkisnot  The really Ingh
temperatures provided by superheated stcam or the
hot air oven are the most effective of all bacterieidal
agents and are especially scrviccable m disinfuctng
Dedclothes mattresses laboratory ware and the ke
Certain chenucals 1 solution such as cirbolie lysol
ete which poison the protoplasm of the orgnmsm
arc also clfcetive and are widely employed where heat
cannot be used but they tend to be mactinated mn the
presence of organmie matter suchas pus  Mampulation
of the pil or the oxygen concentration 1s not as yet
pricticable on a large scale but the lethal effeet of
sunlight on most pathogeme bactera s often for
gotten

The predominant agents in those acute wnfections
with which we are concerned are the tiruses coces and
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bacilli  Viruses bulk largely in our field smee they
are believed to ¢ause smallpox clchenpox vacerma
herpes febnlis zoster measles mumps rubella
poliomyelitis, influenza the common cold typhus *
and encephalitis lethargiea  Virus discases have
certain ch 1cs useful to b {a} they
are the most inf of all ble d

(b) they usually have long ineubation periods  (c) one
attack usually confers a lifelong intmumty (stuning
exceptions to the last two are influenza and the
common cold) {d) they mostly evoke a lymphocytic
response m the blood (¢} they are often character

1zed by prodromal rashes () an encephahtis may
follow any of them {g) apart from smallpox the
nfectivity of & given ecase dimunisbes mpudly (k)
excluding poliomyelitis and possibly encephalitis
lethargica the carrier state rarely occurs and then s
probably only transint  (2) the loc il lesion 15 almost
always in the niso pharynx and often shght (1)
while mostly non fital m themselves comphieations
are often lethal beeause the virus paves the way for
other and more dangecrous orgamisms  Indeed the
role of the virus in measles influenze and the common
cold wherem 1t deprives the respiratory mucosa of
1ts normal resistance to the streptococcus pneumo

coceus and Pfeiffer s baaillus and thus permats these
last to prolferate often dmastrously may be aptly
compared to that of the small boy who crawls through
a gap mn a fence with & view to opeming the gate for
his fellow conspirators  Finally (£) although many
yiruses have been isolated susceptible ammals are
hard to find so that animal sera are not available

R cketts @ 8r0 Row considered by many to be viruses
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Hur;\fm serum frowm recovered cases gamma plobulin
or whole blood (from members of the same famuly}
may be emploved instead  These sera are n general
of hittle use in treatment but sometumes of great use
i prevenhion or ittenuation  Note that siruses* are
unaffected ather by pemetin or the suiphonamides
Viruses  aithough commonly deseribed 15 ultra
microscopie and filterable can be studied by means
of the clectron microscope and the clucidation of the
relatie mystery by which they areat present obseured
should form the subjeet matter of the next great
chapter 1n the conguest of infectious disease Tor all
thar minutencss they vary greatly wn size thus the
virns of p ittacosss {275 my) s nearly thirty times as
1arge os that of foot wnd mouth disease (10 mu) which
itself 15 only about twice as large as the molecule of
hamoglobin  The great difficulty 1n studying viruses
13 not al due to thar small size however but also to
the fact that they are complete parasites and cn only
e induced to prolifernte on g cells of which the
sarious components of the chiek embry o are o favourite
anid readily acceswble source mwmch employed by
myvestigitors m rerent years  The teehmque 1 not
difficult and we may hope for much from thus method
The disadvantages arc that all virases wall not grow
on the embryo and albo that such passage on the bird
my alter the natare of the swrus just as passage
through the cow sensibly modifies the sgent of small
pox  They are resnstant to 50 per cent gheenn
which falls all ordinary bactrria unless i spore farm
The question arses are vwuses really Iving organ
isms t beeause one type of virus has been prepared
With very rare exceptions
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m crystalline form without detriment to its actinity
The question must remam an open one It has been
suggested that they are in fact a hind of enzyme which
when introduced 1nto a cell convert the contents
mto enzymes hke themselves in other words that
they are autocatalysts There 1s no doubt that they
consist of protein which 1s an inseparable constituent
of all ving matter (and 15 found nowhere else) and
that they are apparently capable of reproduction
They may a bndge | te and
ammate matter  Tor our purposes we may continue
to speak of them loosely as organisms without being
led seriously astray

But we must remember certain salient pomts about
them As alrendy pomnted out they resist both

[lin and the sulpk It 1s perhaps also

unsafe to rely on ordmary chemical disinfectants in
the concentration normally employed to destroy
them They certamly pass the hydrochlorne acd
barrter of the stomach as 1t would appear with ease
and probably appear in the excreta far more frequently
than 1s supposed though the latter are only regarded
as infectious 1n poliomyeliti's  Virus also travels
rapdly throughout the whole body and n most virus
diseases we are probably dealing with o seph
cemia  or perhaps more accurately a  vindemia
This 15 surpnsingly the case m such an ordinarly
benign condition as rubella where we must assume
that the virus makes its way to the growing embryo
to attach ch: Hy the developing tissues
with dire results

Coccal diseases 1n general are characterized by
short incubation periods sharp febrile reactions a
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and a tend to suppurative
comphcatlons " While mfectinity 15 not so igh as
that of the viruses persistcnce of infectivity 15 notable
and the carmer state 1s common Fmally they are
very vulnerable to drugs of the sulphonanude
sulphamlamde group and to pemserlhn

Bacillary infectrons exhibnt few fixed charactenstics
On the whole infectivity 15 low cubation periods
tend to be long and the course of the disease to be
protracted  The carmer state s common  Whle
some lihe C diphthenw and H  pertussis provohe
Little or no febnle response others Like E typhosum
lustrate perfectly the classical preture of a fever

Tut NATURE OF BACTERIAL ANTIGEN

Though certain bacteria as we have scen have
speciahized as porasites on the Ingher forms of hie
disease need not follow infection Sometimes this
parasitism 15 berugn  sometimes 1t may be aetually
benefieral as i the case of orgamisms normally
restdent 1 the intestinal tract  Thit disease follows
muasion by pathogeric bacteria at all s largely
meidental almost one might say acadental for
disease may result mn the death of the ho t a major
disaster from the invading parasite s pomt of view
since 1t mvolies lus own extinetion Ve mav well
therefore askh what distinguishes the  pathogeme
orginism from the harmless commensal and how do
such pathogens set up disease ¢

mee we ore still lrgely ignorant of hactenal
Liology the answer to this en only be tentatne
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poly and o dency to we
complications " Wiile nfectivity |s not so lugh as
that of the viruses persistence of infectivity 1s notable
and the carner state 1s common Finally they are
very vulnerable to drugs of the sulphonamde
sulphanilamide group and to pemaillin

Bacillary infections exhibit few fixed characteristics
On the whole nfectivity 1s low incubation periods
tend to be long and the course of the diseasc to be
protracted The carmer state 1s common  While
some ltke C diphtherize and H pertussis provoke
hittle or no febrile response others hke E typhosum
illustrate perfectly the classical picture of a fever

TrRE NATURE OF BACTERIAL ANTIGEN

Though certun bacteria as we hive seen have
specialized as parasites on the higher forms of hife
disease need not follow infection Sometimes this
parasiism 1s bemgn sometimes 1t may be actually
benefimal as mn the case of orgamisms normally
resident 1n the intestmal tract That discase follows
mvasion by pathogenmie bactema at all 1s largely
mcidental almost one mught say acadental for
disease may result in the death of the host a major
disaster from the mvading parasite s pont of view
smee 1t mvolves his own extinction Ve may well
therefore ash  what dlstmgmshcs the pathogenmic

from the h 1 and how do
such pathogens set up disease ?

Since we arc still largely ignorant of bacterial
biology the answer to this can only be tentatve
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though 1t would scem as 1f 1n the last resort 1f mught
be a matter of chemustry  Pathogens are distinguished
from commensals by their miasieness and thew
toverty  Imiasueness 1s the ability to spread widely
through the body tissues  foricfy 1s the espaciy
to produce local dssfunction or general bodily
disturbance  (The sum of both 1s descnbed 3s
virulence) While this distinction 1s reasonably vahd
we must ber that no 15 pathog
at all times 1n every place and conversely that com
mensals out of therr normal habitat may behave as
pathogens A classic example 1s the B col, which
harmless 1 the lower bowel mav set up senious or
fatal disease 1f 1t should reach the peritoneal cavity
bladder or Mhidneys Agamm orgamsms which are
harmless m healthy surroundings may tahe on the
character of pathogens should the tissues become
devitahzed by ehill or inqury  We shall diseuss the
sulject of bacterral vanation later meantime wWhen-
we refer to  orgamsms  unless otherwise stated we
1mphy that they ar pathageme

As to how viruses set up disease 1t must be adnutted
that we are largely m the dark  We capnot here
miohe a  local lesion  discharging towins wto the
blood That is not to say that local lesions do nat
occur but that we have no evidence of toxin formation
The sistemic syvmptoms then must 1t would seem
be due to circulating xirus . How then does 1t cause
a nise 1n temperature for example 7 Does the virus
myade the eells constituting our (theoretical) heat
regulating centre ¥ If so one might ymagne thst in o
certain number of cases that centre nught be destroyed
But this never seems to happen at any rate 1n cases
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which recaver though eases of chrome encephahtis
lethargica exiibiting the Parlinsonian syndrome often
show a very sluggish and restricted pyrewal reaction
to mfection  Presumably 1t acts as a foreign protemn
Inactualfact virus diseases do not depart appreciably
from the pattern common to other mfections as far as
the cinieal manifestations of disease are concerned
apart from the fact that they are uniformly difficuit
to nfluence by treatment Ior most practical pur
poses therefore we may deal with them in the same
way as diseases due to the larger orgamsms

Here weare on surer ground  We hnow that certam
of these ep the streptococeus staphylococcus
C diphthene Cl tetant and Cl botulinum produce
soluble ezofoxins so that if a culture be made m a
flud medum under appropriate conditions and
filtered the filtrate will contamn the exotoxin  Many
other organisms however do notin such circumstances
produce such an exotowin though this does not
entitle us to say that they do not do so 1n the tissues
If however they be Lilled the dead orgamsms will
be found to be hughly toae so that an endotorsn 1s
apparently released only after death In the tissues
death of large numbers of bacteria must be  continu
ous proctss so that the contained endotoxins are
consequently set free and absorbed  Other bacterial
products such as Iystns which not only hke the
exotowns destroy but in additson digest body cells
and a. ressins closely allied to endotoxins are also
demonstrable butin so faras the chnicianis concerned
they are mainly of theoretical interest

Just as attach provokes defence so any foreign
protein {and many non protemn substances 1f linked
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to prote:n) mtroduced parenterally mnto the human
body will function ns an anbigen 1e o substance
which provohes the production of an antibody
Antibodies are products which snactivate oz neutrahze
theantigen The antigen may be o bacterial exotoxn
n which case the antibody will be an antitoxin Or
the antigen may be the red cells of another spemes
of mammaf 1 which case the antibody will be o
fysir which lyses the invader cell  Where the whole
breterium 1s used as an antigen the antibody which
may then be deseribed as antibactenal may consist
of 2 number of diferent fractions corresponding to
the dfferent fractions of the bacterium  thus there
may be (a) ants endotoxins  (B) hymns  {¢) preeapitins
—substances which when added to a solution of such
bacterial products as are soluble will precipitate
themn  and perhips most important (d) agglutmans
products which clump or agghutimate the baalh and
espectally if they are motile macettvate them Tor
canyentence and clarity we will use the term antibody
whether it refers to an ant: exotoxin or to an 2ggle
timn but there 1s one important poit to remember
anti exotouns will unite with and neutrahze exotoxins
it vitre wathout more ade  but eertam antibacterial
products require the presence of fresh complement if
they are to produce their effects Ifence the smport
ance snd often the dramatic effects of even small
i many infi And 53 these pro
ducts are most speafic hence also the phenomenon
of complement fixation
Advantage 1s taken of this antibody response to
produce ready mede antthody for nse in human
nfections A suntable ammal wsually (but not
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necessanly) the horse 1s inoculated at intervals with
mereasing doses of antigen  (Following noculation
there 15 often o negatite phase duning which further
antigen might prove fatal hence the carefully spaced
intervals ) In course of time the ammals blood
becomes nch 1n antibodv which 1t 1s found 1s eon
tamed in the scrum  The serum 1s therefore separated
and senled (under striet asepfic precautions) n
ampoules where 1f hept i cold storage 1t shonld
retam its propertics for some time Dessication in
vaeuo 1§ o more rehable method of preservation

The properties of & serum will of course depend on
the antigen employed  For instance where this s an
exotoxin the resultant antitoxie serum may well be
of paramount value mn treatment On the other
hand where the antigen 1s the whole baeillus ant1
endotoxic bodies may be present but they are
defimtely less efficient 1n treatment than the former
They may be and are used m therapy but they are
much more frequently employed m the identification
of unkny owmng to the aggl and
preapitins they also contan  Smee this reaction 1s
speaific agglutination m Ingh degree will only oceur
with an orgamism identical with that used as the
ongnal antigen  Where organisms of a given group
which have more than onc antigen share 4 common

group antigen the phenomenon of co agglutination
may occur 1n which ¢a e an absorption test may be
necessary to distinguish them

What applie to the moculated ammal also apples
to human bemgs  This will be discussed more fully
under Immumnty Meantim¢ e may note that
the presence of antibodies i the serum 1s of great
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1alue not only m dingnoss {for cvample the Wadal
reaction m entenc) but also an prophylavis and
trestment  Any psbient who has recorered from a
grven mfectious disease will have speetfic antibody m
Ins blood wheh reaches a maximum i conyslescence
and then declines Where the cause of the mfection
15 unknonn or ymposstble fo 1solate or not pathogenie
to amimals this antibody may be mvaluable Espeey
ally 15 this so 1 those virus diseases cg measles
where antibody persists throughout kfe  Blood from
recent conualescents or adults who have had the
chsease may be withdrawn the serum separated
and stored 1n ampoules While not of great service
m treabment the value of this human serum n
prevention or attenuation cannot be exaggerated
Cure must be tahen of course not to convey wmfechion
n this way consequently the Wassermann Reaction
of such serum 15 tested as a route before use Un
fortunately n the acute stages of certain fevers {and
1 fact i measles) there 15 often a lipmd mmbalance
which gives a positive W R In such eases the patient s
blood should be re tested after some wechs

Speafic antibodies seem to be assomated with
certawn of the globulins of the serum  These globuling
have been oxtraeted to form what is ealled  gamma
globulin  which volume for volume 15 much more
ponerful than the parent serum  One danger of
human serum 13 that it may contey the virus of
fective hepatttis  Perhaps gamma globulin may avert
this rish

1t 1s perhaps not generally reshzed that nkole blood
from say the mother of a chuld who has herselfl ind
measles dunng childhood can be just as efficacious
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and can be withdrawn and njected tntramuscularly
with impunity provided there 1s no Rhincompatibity
about which evidence should be sought In an emerg
ency eg a chuld with an existing pneumonia exposed
to measles this may save hfe  Not only will an
adequate quantity of such blood contaimng measles
antibody if given early enough prevent or attenuite
measles but the fresh complement remnvigorating an
exhausted defence may turn the tide

BAcTERIAL VARIATION

That bactena can be made to vary greatly m
virulence and te produce 1nvolution forms by
suitable culture and subculture has long been known
Thus by growing at temperatures unfavourably high
or low by repeated subculture on untavourable
media and by other deviees orgmally virulent
orgamisms can be so attenuated as ultunately to lose
all pathogemcity Conversely especially by passage
through 4 susceptible amimal virulence may be
raysed  Not only can the virulence be made to vary
but the very structure of the organtsm and its colomal
form and appearance can be made to alter These
three phenomena—alteration m (a) colonv appearance
(8) morpholoyy of the orgimism and {c) antigenic
structure haye recently been intensively studied and
are found to be intimately related

An old pure culture will often consist of two
types of colonies one smooth and shiing with clear
cut rounded outlines the other rough and dull with
Jagged crenated margins  With few exceptions the
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value not only mn dsgnoss (for example the Wadal
reaction m enterie) but also sn prophylaxis and
treatment  Any patient who has recovered from a
grven nfections disease will have speaific antibody 3n
hus blood which reaches & mavimum i convalescence
and then declines  Where the cause of the mfection
1s unknown or impossible to wolate or not pathogeme
to anpmals this antibedy may be imaluable  Espees
ally 13 this so in those virus discases eg measles
where antibody persists throughout hife  Blood from
recent convalescents or adufts who have had the
disease may be withdrawn the scrum separated
and stored i ampoules VWhale not of great service
m treatment the value of this human serum in
prevention or attenuabon eannot be exagperated
Care must be taken of course not to convey mnfection
m this way consequently the Vhassermann Reaction
of such serum 1s tested as 5 routme before use Un
fortunately i the acute stages of certam fevers {and
w faet i measles) there s often a hiposd ambalance
which gives a positive W R In such cases the patient s
blood should be re tested after some weehs

Speaific antibodies seem to be assoctated with
certamn of the globulins of the scrum  These globulins
hove been extracted to form what is called  gamma
globulin - wluch solume for volume s mueh more
powerful than the porent serum  One danger of
human serum 1s that it mav convey the 1wus of 1n
fectsse hepatitis  Perhaps gamma globulin may avert
thos risk

1t 1s perhaps not generally reatized that rwohole blood
from sy the mother of a cluld who has herself had
measles during childhood can be just as efficacsous
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the disease 1n question (be 1t a frank an abortive or
a subelinical attack) or to a carmer  Carmers fall into
twogroups (a) the contact carrier who may be develop
ing the disease or undergoing a subchmical attack or
who may beynmune m which case he may harbour the
orgamsm ether temporanly or wndefinitely and (&)
the contalescent carrier @ person who has recovered
from a chinieal attack of the discase Lut in whom the
mfection persists  The carner state does not develop
m all infections not in whooping cough for example
nor scemungly wm any vmxs dlSeBSe except possibly
pohomyehitis and g As the
carrier state also oceurs n cercbm spinal fever we
may say that the carsier 1s a common mechanism
m the spread of acute infections of the central nervous
system  Of bietertal diseases searlet fover diphtherta
and enteric are outstanding examples of carner borne
diseases

1t 15 obvious that orgamsms pent up n the body
must reach the surface m some way or another before
spread can occur  This can only tahe place through
the shin—v1 a scab or discharging abscess—or
through one or other of the natural orifices of the body
whether by way of the exercta or n the form of
sputum or u discharge Thus meningococe: in the
eerchro spmal flud of an actual case ewn be of no
sigmficance as a source of spread but m the nasal
discharge of a carner may be an active and dangerous
source of mf Ittt to know
when and where organisms may be encountered and
the paths by which they normally travel

Apart from the staphylococer ete  commonly met
with on the slan speaific nfectious agents are to be
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smooth  colomies consist of virulent orgatmsms of
pormal appearance, forrung good antigens for wm
munization  whereas the rough” orgumsms are
refatively avirulent poor antigens for smraunwzation
and may show loss of capsules or flagella where these
are features of ther normal morphology

In the erse of fiagellated orgamisms such as those
of the typho coli group two groups of antigens have
heen solated those from the flagellh the 11° and
those from the body of the nallus the ‘O and
the Vi’ The I anhgensareof two lunds those
speaifie to the orgimsm and those common to other
bactema of the group they have nothing to do
with myastveness or toxiity which are the functions
of the somatic V1 and

The mmportance of these facts to our subject 15
two fold  In the fist place vacemes used 1s pro
phviacties should be mnde from fresh smeoth cultures
recently obtamed from a case of the diseise m an
active phase  Sccondly wm the duagnosis of such
diseases as entene the presence of M agghitimng
merely mdicates that an mfeetion by or inoculation of
one of a group of orgamsms has oceurred m the past
Agwill be seen Iater the O and Vi fres gne
us much more mformation

Bovrces oF INFECTION

Aport from an mportant but hruted group i
which bacteria are wmiroduced primanly from avian
or mammahan sources to man all wfection traces
bach to the human body whether to & sufferer from
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a nasal discharge due to a streptococcus m one patient
may give nise to impetigo 1 a second which may
turn cause scarlet fever in a thied  In additron 1t must
be noted that we are still largely ignorant as to the
extent to which verrmn and wild or domestic amimnls
and fowls may function as reservoirs or dissermnitors
of infection

Tew agents as we know are motile, and then
only in & flud medwm  They are passive and must
be transmutted 1 one way or another The question
thercfore arises how 1s ths achieved ?

Routcs aND METHODS OF TRANSMISSION
or INrEcTION

The old answer to this used to be fhies food
fingers and fomites and while hardly adequate this
does include some of the most mportant mechantsms
by which mfectian 15 spread especially of we enlarge
the term flies to connote any mscct To bring alt
possible mechanisms withm the scope or a brief
classification would be almost mmpossible It 1s
easier o consider them in conjunction with the
routes by which mfection may enter the body since
these are of necessity hmited  The followmng classt
fication 1ncludes all the routes if not all the possible

h and 18 sufli ly prel
By the placenta — A child may be born with small

pox  Syphils s frequently transmitted to the
offspring

By aut t that 1s ying orginisms
from ane part of the body to another A classical
n
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found there n smallpox and chickenpox as well asin
impetigo  furunculosis and so on  Infectron also
reaches the surfree in discharges from the eye ear
nose wrethrs vyt or from a septic wound  Ina
large number of conditions infection i1s abundant in
the nasupharyngeal secretions  whence st smay be
d m coughing and g and it 1s expelled
mn the sputum m dlsmscs of the lung In bouel or
kidney conditions mfection may apperr e the Iecey
or urne whenee it may pass into dunking water or
v11 the fingers of 8 ewrner nto milk or other foods
Even when an orgrntsm s apparently loched up sofely
m the Bood et may be released by the interyention of
a vector such as & louse fica or mosquite
Tathogeme agents may therefore eontamunate the
food or drinh the feeding or samtary utensils the
bedclothes pillows or mightgowns the books toys
or mstruments with which the patient comes m
contiet  (Such objecty are known as fomates } Organ
wms my be found on the floor or 1n the dust and mir
about prtients beds  This aspeet of the transnussion
of mfection has recerved much attention wn recent
years suice st ks been shown that clean wounds
exposed for deessing while the floor 1s beng swept or
an adjoning bed 15 being made may rexdily become
nfected by the organisms projected mto the aw by
such activitics ¥t has therefore heen rccommended
that floors blankcts ete should be swmpregnated wath
al and that no wounds should be exposed for a
couple of hours after sweepmg or bed makmg has
been earned out In connection wath this sort of
cross mfection 1t 3s important to remember that
Itke mey not necessardy breed hke an the sense that
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function activelv 1n the spread of  summer duar
theea entenie and other mntestmal wnfections by
alighting on nfected stools and subsequently on food

By ichalaton —Every tim¢ we speah and par
tievlarly when we cough or sneeze we project minute
mwvisble droplefs of tracheal nasopharvngeal or
buccal scerction iato the air often as far as ten or
perhaps twenty feet  Vhere mnfection 1s hervy m the
nasopharyn¥ as it 15 m so many infeetious discases
the result will be obvious  Droplets may impinge on
the hips or nares of another patient and may also be
whaled  perhaps even more dangerous thev mav be
directed mto mulk or other foods where the organsms
may multiply freely Quite apurt fram droplets dust
sy contain orgamisms not only the tuberele baciius
but strcptococer and othiers and m some cases it seems
that they are quite hikely Yo e mmhald i suflicient
quantity to produce dieasc Fmally 1t must be
remembered that some authortties consider smallpax
wnd perhap chichenpox to be transimssible through
the asr even over quite considerable distances

By wgeshon —Contarmnated water or food may
be swallowed as i food posoning entene and so on
Apart from such obvious mtcstmal mnfections however
1t s o to ber that dipk strepto
cocenl sore throat and other conditions can be
conveyed 1 this manner especially by milk

By noculation —The ntact shin 15 an impassable
barmer to all micro orgamsms  but quite & small
abrasion of the epithehum may destroy this imtegnty
The fxces of o louse carrying the Richettsia of typbus
may be moculated by seratching  m fact this s
probably the normal method of infection  Vacomation
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example of this 15 the transfer of gonocover from the
wethra to the ey but this 15 10 practice a rare
oceurrence  Far more common though seldom
stressed 1s the transfer of pathogens from the nose to
other parts of the body The nosc frequently harbours
both staphylo and strepto cocos and may harbour
menngocorer and C diphthena as well 18— season
so to speak—such vouses as those of mfluenza the
common cold pohomyehtis and so on  Peaple finger
or tub therr noses unconsciously followng which they
may serateh the shan and cause 2 bail or tub thewr
eyes and set up a blephanbis or conjunetinihs or
develop o septic finger Diphtheria of & wound has
undoubtedly been eaused wn this way Even food
especally hquids bike mulk or soup may be sumilarly
ted In this the borrowng of

another persons handherehief 15 a most &
and unhj grenre practice

By direct confact —is for example m bissing a
frequent channel as between adult and child and
not uncormmon as between adult and aduit  The
venereal diseases are typical examples of wfection by
direct contact

By mdirect contact -—A most umportant mechaniam
of spread  Just as the msect pollimates floners so the
hands of the attendants are the supreme agents in
brsdyng the gap between the source and the recipent
of mnfection Fomites suchasa toy spoon a borrowed
handherchief or a suched pencil turned osver to g
collengue at schoel may also play a decwsive part
The clothes of a person suffering from smallpox hase
more than once mfected and kalled workers whe
handled them n a laundry  Vectors such as fhes may




SECTION II

RESULTS OF INFECTION—DISEASF

‘ N ZIIEN organisms mvade the body much s
when an army invades a country, the result
will depend on three vamable fictors
(a) the mass or number of the invaders  (b) ther
virnlence  and {¢) the body resistance (which by
the way 1s by no means synonymous with athletic
fitness)  If (q) multiphied by (b) 1 ltss than or equal
to (¢) no upprccmblc result may follon though
and d giclly the ont
may be very 1mp0rtant since the effect will be to
still further heighten rcsistance  The more nearly
(8)* (b) approimates to (¢) the more likely 1s what 13
called o subcimeal  attick to ensue—perhaps a
transient afebnle catarrh which while happily n
creasimg resistance as we have noted may also act as
a senious and unrecogmzed agent of spread  On the
other hand 1f (a)x(b\ 15 grPatcr than (¢} wl\et]\er {c)
be My Jow or by cold
starvation or fatigue an attach of disease will follow
m due course
Not be it noted immediately Between the
moment of infechion and the first sign of disease there
15 nvanably an interval known as the mcubation
peniod  This vanes with the different nfections but
15 within hrmts remarkably constant for any given
mfection  What happens during the mcubation persod
1 still & matter for speculation  Many beheve that the
k2
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1s achieved by a sumlar 5crntch Perhaps the most
rpidly fatal of o, strep fect: tamed
at post mortems ansen this wav  The puncture that
prerces the shin but dous not cause blecding 1s the
most dangerous of all

In practice many factors influence the spriad of
mfection  Lor example 1 a cold mosst chimate such
as ours droplet spread i winter 1s much more frequent
and serious than in summcr, sinee out of doors 1t 1s
almost neghmible  Thus one can go for a walk with a
friend sullering from a cold with very little risk of
catehing st whereas to spend the evening around the
fire with lum or travel with hum m a stuffy radnay
carriage 1s to mahe almost certaim of getting st
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cases results n the condition known as the febrile
stafe

The febrile state 15 an ommbus term to descnbe the
customary disturbance of the normal functioming of
the heat regulating centre the central nervous
creulatory digestive and exeretory systems which
accompantes mosf but not necessanly all acute
bactenal invasions  The more intense the toxenua
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Fg 1—Cont nuous pyroxia  Termmnat on by Iys s

the sharper as a rule the febrile reaction  This must
now be considered n its component parts

Heat regulating mechamsm-—pyrexta —OQur bod!es
are warmer than our surround Heat 1s g
by burning foodstuffs and lost w\ the shin md breath
Body temperature 1s fairly constant and varies from
97 T to 934 T m health and at rest  (The rectal
temperature 15 about 1 F above that of the mouth
axilly or gromn ) At the onsct of fuver corresponding
to the entry of the organism orts ton into the blood
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wterval 15 oceupied s deyveloping an allergy to the
snfective agent i question but we may assume
without hurt that the orgamsms are endeatouring
to reach a fvourable site on which to probferate
whule the body 13 attempting to dislodge them  Fach
mfeetive agent for rcasons which we do not under
stand has sts own incubation period to which within
ecrtam hmits, it faithfully adhercs  The more virulent
the organism and the lower body resistance the shorter
the wmcubttion period for that particular disease and
the sharper the attach  the more fecble the orgamsm
and the hu her the resistance the fonger the mncubation
period and the milder the attack Thus & chuld
exposed to measles will normally sicken in about ten
days and produce 2 rash i about 2 fortmght whereas
1 he hns been partially protected by serum he may not
develop a rash for theee weeks and the 2ttack nay be
Aery muld

But that 1s not fo sa) that diseases with short
culntion pertods arc necessardy more scrious than
those with long  theress in faet no such relationshup
Thus 4 cold may have an meubation perod of tuo to
three days while for smallpox st 15 faly consistently
tuelve *

Should the organisms prexail n course of time they
arrive at o favourable site —the site of election There
15 a sudden cfforescence s they set up house and
proceed to multply  The famliar phenomens of
inflammation appear i the part attached—the local
lesion, as 1t 1s called to distinguish it from the generaf
1zed effects of the resultant toxema which tn most

_ Note well that during the teubation perwod the patsent i not
nfect ous
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sponging 1s permussible It may be and often s the
first indication of an impending 1llness or of a com
pheation 1n an existing disease  The temperature
should therefore be carefully recorded twice daily on
a chart No patient with pyrexia should be allowed
to get up While the vaneties of pyrexia are perhaps
mainly of academic mnterest they are useful m de
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F g 3~ Tnverted pyrex a (pulmonary tubercolos )

scription and may often afford valuable dagnostic
clues  Thus myerted pyrexia would suggest cither
Inte tuberculosis or some suppurative lesion in which
dramnage 18 adequate during the day but not at mght
Persistent pyrexia even though unaccompanied by
any othersign { PUO }is 2 warmng that an actise
mfection such s enterie  tuberculosis  enclosed
suppuration ete 15 1n progress and the student
must not desist until he has discovered the cau e
Certan temy charts are so cb wstic that
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the patient feels clully and shivers—often violently—
ngor The muscles of the shin contract producing
“ gooseflesh * and narrowing of the arterioles so that
heat s conserved  Sweating—a potent source of
heat loss also ceases the shin becomes hot and dry
and the temperature mounts A nse n temperature
1s called Pyrexia, and the following varieties arc
distinguished

(1) Contmued *—where the temperature goes up
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Fig  — Remittent pyrexia bocomung later intermittent

and remains up with a morming and ¢vening vanation
of less than 2°T

2) R (1) but the g and evenmng
vamation 1s greater than 2° T though never reaching
normal

) here the g reading s
normal or belo.s but the cvening reading 1s abore

(4) Inverted—where the morning reading 1s higher
than the evening

Signuficance of pyrexia —With the rarest exeeptions
pyrewa at rest implies toxxenia and therefore microbie
activity  Itisprobably a defensive reaction and should
never be reduced by drugs though if very high

* Contmued fover 18 often used a3 a synonym for enteric
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muttering to himself Tle secs and hears things that
do not ewst (haliucmations of sight and sound) and
he may devclop unfounded belefs (delusions) such
as that the nurse 1s an enemy  with the result that he
mav attack her (Delinum {fremens 15 the classic
example where alcohol 1s the toxin) §le nearly
alnays tnes to get out of bed and as a result of the
compulsion to escape mav reidily jump out the
window Hence the importance i any condition
where delmum 15 to be feared of nursing the
patient on the ground floor under constant super
vision

Stupor may precede succeed or alternate with
dehnum  Here the patint hies supine  Ile can be
roused and will swallow teflexly but relapses as soon
ns the stimulus i1s withdrawn - Jle1s mncontinent  Coma
1s a stage further than stupor the patient 1s quite
unconseious feels no pan and cannot be roused  Ile
15 of course ncontiment  Coma vmigil 1s o vanety of
coma commonly seen 1n the typhoid state (see p 168)
Tmally note that in small cluldren almost any fchrile
condition may start with a convulsion

CireuLATORY SySTPV

A rapudly beating heart and a frequent pulse of
good tension arc typieal of the febmle state In
most cases the pulse rte and temperature nse con
currently  but it certain conditions disproportion 1s
mamifest eg n entenie where the temperature 1s
igh but the pulse rte s slow  Whenever an increase
w ntracramial pressure occurs the pulse rate 1s also
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an examiner may expect the student to recognize
them at sight (see p 845)  As 4 rule, only mn children
does exatement induce pyrexia  the mere fact of
removal to hospital in an ambulance 1s enough to send
the temperature up o degree  Malingerers and hysten
cal patients often simulate pyrexia by friction with the
tongue, or the prior application of a hot water bottle
totheawilla  VWhere this s suspected 3t1s adwisable to
record the temperature sumultaneously sn the mouthand
both axille

Centnan Nrrvous SysTrn

Headache and mental dull are mvarable m
fever of anv degree  In severe toxmemia movements
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Fig 4 —Onset of complication

and speech mav be tremulous and delinum cnsue  In
delirsum the patient 1s noisy mentally confused and
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Genrro URINARY SYSTEM
Dehyd: 15 & prime ct of fever  the
body 1s holding on to water and thus the unne 1s
dimimshed  concentrated and Inghly coloured
Albuminuria ts commen and need cause no anxiety
On standing there 1s a thick red brown deposit of
urates which should not be confused with the
smoky urme of moderate hematuna  In severely
towe states where the eirculation 1s fming suppression

often supervenes although the kidneys may still be
efficient

Courst or TEvERS

Fevers are (arbitranly) divaded into the following
stages which are often 1ll defined and in any given
discase often absent —

Incubation period —From the moment of mfection
to the appearance of the first sign or symptom of the
illness

Stage of invasion —From the first sign of illness to
the first charactenstic stigma of the disease  (Where
this 15 a rash 1t 15 often called the prodromnl period
1t 15 also the stage of wrong diagnosis s transtent
prodromal rashes often appear )

Acme Fashigium, or Stage of Advance is that period
dunng which the fever 15 most pronounced and all
signs and symptoms are at their worst It may often
correspond to the duration of a rash

Stage of dechne —T'rom the first sign of abatement
of the fever to its disapp The
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slowed—for example in memngihs and here also
dispropertion wilt be evident  In other conditions
where pyrexiais not a notable reaction to the toxemia,
such as diphtheria disproportion may be extreme
masmuch as the pulse may be uncountable while the
temperature 15 subnormal  Provided the many
factors (such as emofion) which causc tachyeardia
can be elmmated the pulse rate is probably & more
sensitive ndex of toxmmia than the temperature
Thus 15 plified 1n carly tub 1 The pulse
rate should be noted at least as carefully s the
temperature

In severely toxie states such as hypertoxic diph
thera the tension of the pulse may steadily fall and
the rate increase to double or more Next the
extrermties go cold and the patient lies serm conselous
as the penpheral cireulation slowly fails  Thus throws
still more work on the heart so that unless the
toxeemia is rehieved 1t fails i ats turn

DIGESTIVF SYSTEM

Anorevia nansea and yomiting are common occur
rences mn febrile patients  The patient 1s dehydrated
Thus the salivary secretions are dimimshed the breath
1s foul and the mouth dry In prolonged or severe
fever the tongue becomes drv brown and wrnkled
o dry scum—sordes—forms on the hps a film coats
the palate and particles of food epithehial debrs
and dned up sccretions line the gums and collect
between the teeth Constipation 13 usual diarrhoea
rare
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fever a transient bacterizmuc stage oceurs before the
organisms settle down mn the tissues for which they
have a predilectton The blood 1t would appear 1s
normally bactcrierdal 1 high degree unless immobil
1zed by thrombosts when 1t may serve by contrast
as a culture medium  This occurs most strikingly
puerperal fever where the thrombosed vemns of the
broad hgament may act as hmutless reservoirs of
organisms whieh pour unceismgly mto the blood
stream until the patient succambs but 1t also occurs
n some degrec around any local lesion, which should
consequently be handled gently lest the natural
barriers be broken down and the imnfected thromin be
broadeast generally through the system The termmn
ology employed to describe m the blood
15 somewhat confusimg  Where the condition 1s very
transtent the word bacteriermia 15 employed
where 1t s relatively more permanent the term

sephiczmia 15 ntroduced

8 as nermally und d imphes that
an orgamsm of high vmulence 1s circulating and
possibly multiplymng m the blood stream  The most
common organisms are the streptococer staphylococes
preumococet B colt and the B Pfuffer  Major
lesions of high mortality are likely to ensue—almost
alnays prieumenta perhnps gcncml pentomhs

or

mdeed all the foregoing at once So called pyzemja 15
a d n which oceur

In mnny acute fucrs hawc\er there 1s further a

h d n which

type
the dlscasc begms perhaps with violent rigors alarming
pyrexia and tachycardia followed rapidly by o
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may fall by erists——within twelve hours, or by lysis—
over a period of days
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Stages of convalescence —I'rom cessation of symp
toms until full normal health 1s regained

BACTERITMIA AND SErTIC TMIA

Instead of remaming localized in the local lesion and
pervading the blood stream with ther toxins the
orgamisms may themselves pass mto the blood This
1s comparable to an invading army securmg control
of the railway system of the country attacked In
most 1if not all virus mfections such as measles
smallpox chichenpox ete the virus 1s present in the
blood durmng the early stages In enteric certamly
and usually also in pneumomia and cerebro spanal
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general immunity  This as noted has nothung to do
with athletic fitness 1t 15 related purely wind simply
(as far as we hnow) to previous experience of the
vading orgamsm  which 15 why the young and
vigorou may often succumb to an nfection which
the oged and enfechbled repel

Tmmumty may be natural or acquired  Natural
immumty 1s exernphiied first of all in specres immumity
thus the goat 1s immune to tuberculosts whereas the
COW 15 very ptible I by the bioch i
eny in the goat 15 & ful f not mnded
wmical to the mycobacterium while 10 the cow it 13
verv agreeable  Agam most amimals are immane to
syphuhs which attacks onlv the lugher apes and man
Reeal immunity 1s less clear cut nevertheless the
mctdencs of tuberculosts among t the Jewish race
is very low  whereas amongst the Celtic race it 1y very
tgh  Natural mumuntty 15 ihented  though some
tunes only of short durttion  thus brbaes under sie
months sarely contract measles since {prosaded thowr
mothers have had the discase} therr nhented antt
bodies protect them  As antibodies are ako exertted
m the mitk 1 breast fed bibies mmmumty 15 i her
and Iasty longer—ont of the mny copent rcasons why
breast fueding should be adopted  Acqured ymmumty
mav be acfie or passe  Active ymmumty may first
of all be acqured Ly an attach of the diseice m
question~—the normal and time honoured way  But
as 1t 13 usully pawnful and often hasardous 1t 1s not
surpnising that methods have heen adopted to secure
the same resait with & minmum of discomfort and rish

Nature hersell has provided & clue It 15 well
established that cluldren are Jughly suscepuible to

¢
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hxmorrhagic rash, at winch stage death curtails the
process  This would seem to indicate either that
the organism 1n question 15 of exceptional virulence
oralternatively thatan organism which normally docs
not do so has brohen into the blood stream
It 15 often rather difficult to know how diagnosis is
made 1n such cases unless by nference since one
petectual or ecchvmatie rash s very hike another and
ted D may not be p t When
ever such hemorrhagic rashes appear 1n the infections
the outlooh must be regarded as extremely grave
with the rarest exceptions In such fulminant cases
hemorrhages 1n the cortices of the suprarcnals are
also of frequent oceurrence

RESULTS or INFECTION—IMMUNITY

Immunity 1s the ability of the hody to resist invasion
by any given orgimism  Recovery 1s duc as we have
scen to the appearance of the appropriate antibodies
i sufhcient quantity an the blood  When the
mvasion has been repelled these antibodies persist
1n the blood 1n some cases only for a short period but
1 other cases for many years if not for ife  Why thus
should be we do not know such (mostly +irus)
diseases as confer a Ifelong immunity arc always
associated with o lymphocytosis though all diseases
charactenized by o lymphocytosis do not confer lasting
mmunity It 1 possible that in some diseases virus
persists 1n the cells for life thus conststuting a perma
nent source of antigen  In any event the measure of
the antibody content of the blood 1s the measure of
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{among other bodies} bewng thus produced  The
antigenie properties of many organisms are not
abolished by death  they arc therefore first Llled
and then suspended i salne to constitute a racane
Ta such discases as entere plague ete these vacemes
may praduce svtisfectary immunity for some years

Where filterahle viruses are coneerned the problem
13 more dificult simee they cannot be cultnated
except an hving tissue and 1t s hithorto proved
extremely difficult to separate them from that tissue
The virus therefore has had to be presented whole
together with the tissue with which at 15 associted
Lins may have been the cantents of & pock as m the
case of smallpox transmitted to a eall (v tectnation)
or ay m Tasteurs classic antiribies moculation  the
dried spannt cord of the rebbat in an emulsified form
The modern method of chick-ombryo  cultnation
howescr coupled with the use of the hugh speed
centnfuge mahes 1t posable to obtamn the wvirus
pure form  Lhe next step s to attenuate 1t without

Mafling 1t (snec  dead  virus appears 1n most
cses to benert) ind to work out o satisfictory system
of dosage  This then 15 the didammn of the immun
ofogist  the virus must be ahise but attenuation and
mensuration of dose are uncertun  1f attenuation be
m ofhisent the result may be disastrous  af it be
egeessie o immunty miy be produced

Under the spur of nulitary necessity much work on
this problem has been errned gut durmg recent years
50 that nowadays a number of different s irus vacemes
aren faurly common use A ycllow fever vaceme was
etenstvely employed in the Amernean Army during
the war and vacomnes of the v and B strans
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diphthenia  whereas adults even those who have
never suffered from it have appreaable quantities
of diphthena antitoxin in their blood  This 1s brought
about by the mechanism of the submorbid dose and _
the subclimeal attack A dose of nfection not
sufficient to set up disease 1s sustained and repelled
A small quantity of antitoxin 1s tequired as a result
Later on a further and 1t may be larger dose of
infeetion 1s experienced with a corresponding gam
the antibody content of the blood  Later perkaps a
massne and virulent dose may be surined with no
more than a mimimal bodily reaction so slight as to
pass unnoticed These are the subelmcal attacks
unrecogmzed but potent factors mn mmmumty pro
duction They must occur in most 1f not all infections
secing that antibody commonly appears in the blood
1n cases where there was none before and since only
antigen can produce antibody antigen must have
been somehow admimistered As no clinical attach
has been observed the inference is obyious

Devices to secure antibody formation are concerned
with procuring the lughest possible unmumty with
the least possible discomfort to the patient within a
reasonable time  Where 2 soluble exotoxin isavailable
this 1s relatively simple  The toxin itself can be
employed but 1t 1s more usual to try to curb its
virulence by prior treatment if possible without
dimimshing 1ts antigenic powers Such toxms are
then described as  toxoids Formalin 1s a very
useful agent n curbing toxwn and 1s widely used
Heating or prolonged storage seem to have a similar
effect Where no exotoxm 15 available the whole
bacterium may be employed an antiendotoxin
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& fnendly power mashs be supphied n huge quantity
(passtve immumty) so quichly as to make the erection
of thewr own factories superfluous then as soon as the
masks have worn out or penshed the country will be
vulnerable (susceptible} agamn It 1s important to
remember therefore that in serum treated diseases
the sooner the serum 1s administered the better the
mmediate outlook but the more susceptible the
patient will subsequently remam since his immunizing
factories may hardly have the foundationslud  Much
the same will apply m the case of diseases treated by
the sulph or 11 If the d 1S
aborted sery early m \ts carcer then obviously little
unmunity can be expected to develop whereas if these
drugs are withheld until o late stage a faur if not
reasonably high measure of immumnity should result

To summart ¢  Immumty may be natural or acquired

Natural immumty may be mborn m the species or
race when it s hfelong or inhented from the parent

when 1t may last from six to twelve months or more

Acqured immunity may be actine or passne  Achve
immumnity results from the impact of the antigen on
the body defences following erther a climeal attack
of the disease or repeated subelinieal attacks  or
alternatively the artifiern) mtroduction of hve or dead
Laetena or their antigenic products  Passive immun

1ty results from the acquisition of readv made anti

body from an ammal or person m the form of o
sert b or i of a I extract

Since antibodies arc associated wnth certamn of the
globulin {ractions of serum protein  ‘immune globu

Ln a3t s called s o further refinement 1n the
preparation of antibody from human serum
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of influenza arc now under extenstve triaf here and m
the USA No doubt in fime vacemes of most of the
viruses that flounsh in the upper respiratory tract
will be reachly available and provided thst they
confer a sufliciently durable immunity to make ther
employment worth while should matewally reduce
the number of such sfecttons from which at present
we sulfer so frequently

Pagsive ymmunmty 1s conferred by & dose of ready
made antibody contained either 10 an mmmune scrum,
whether animal or human or—in essence the same
thing—mn o placental extract  But sinee such ant
bodics arc exercted by the rccxpmnt m nbout three
wecks passne 13

The whole posttion m regard to immunity may be
aptly compared to that of & country attacked with
gas bombs from the arr  Should such attacks have
been occurring sporadically and at mntervals on a
mmor scale {(subchimeal) over a period of years, most
of the population will have wisely provided them
selves with mashs (antibodses) and factories for thewr

& will be m t casily expanded 1f

nccts:.ary The country as a whale will therefore
show a kigh degree of actsve smmumity  On the other
hand f 5 mass attack comes av a swrpnse on an
unprotected populace senous dislocation will ensue
(atbwel of discase) untl masks (antibodres) and
factones to make them appear in sufficient qusnnty

otherwise the mhabitants will be extet
Should the country nweather the onslaght such mashs
and factones will remamn m bemng for 50 long that the
country wil be for all practical purpeses actively
mamune  On the other hand of through the offices of
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and last methods are falling into disuse  The intr
venous 1s the route employed when speed of action 1s
essential  in the absence of an availible vein the
mtrapenitoncal route may be used as absorption 1s
almost as rapd ~ The intramuscular 1s however the
common route cmployed absorption 1s reasonably
rapid bemng faurly well established 1in about six hours
The muscles 1n front of the thigh are best  1f serum be
given between the seapule or mnto the buttocks the
patient cannot lic comfortably mbed  Subeutaneously
serum 15 much more pamful osnd absorption takes
several days  In general the serum should be warmed
to blood heat before admimstration whichever route
1s chosen  but should not be placed mn boihng water
else 1t will be corgulated

SrRuv SICKNFSS AND ANAPHI LAXIS

Ammal sera naturally contun protems  foreign
to the human cconomy ~ When such sera are employed
therapeutically because of thewr antibody content
the antibody will have an immediately bencficial
effect on the patient s elimienl condition  None the
less the assoented foreign protems will act as an
antigen themselves an antigen which behaves in the
reverse of the normal was  Depending on the age
and 1diosynerasy of the patient certain reactions
may follow Of these much the commonest 1s serum
sickness  This usually appears m from seven to
fourteen days  When fully developed 1t may consist
of (a) lugh pyrexan (B) alburinunia {¢) an inflared
throat with cervical ademtis (angina reduz) (d)
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Tussue immumty —It ls wc]l Lnown that the varous
hate a for certain tissues
c g the © typh for the I‘c\ ers patches of the
small mntestine and the B anthries for the shin
Some beheve that if these tissues be randered immune
the whole orgamism wall be immune  They thercfore
admmmster  typhoid vaceines orally  and  render
gwinea pgs tmmune to anthrax by rubbig attenuated
baaill into the shain  That loeal rcsnt:mch 15 the sole
or factor 1n the sul 15 not
clear smee antibody 1s dcmnnstmblc m the blood
This 15 only to be expected since the connection of
the shin with the antibody manufcturing tissues
{belicved to be the reticulo endothelial system) 1s
very close
On the other hand eertam tissues are, for ali practieal
purposes, immune to certan mfcetions  Thus though
diphtheria baaiili may invade the whole upper respur
atory tract mvasion of the ccsophagus nlmost never
oceurs  Apain  though the tubercle baeillus may
attack practically any tissue 1t leaves muscle severely
alone Babies under six months repel the streptococeal
searlet fover but are notoriously susceptible to the
streptococeal erysipelas  These phenomena together
with the age groups favoured by different infections
are but a few of many problems still awasting solution

ADMINISTRATION OF Srrusm

Semm may, in theory be given in five ways—

int. v intravenously intra
pentomz\.l]y or sntrathecally  In practice the first
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arthnhis (e) pufly cedematous swellings usually of the
face and (f) serum rash all of which may persist for
a weel  The serum rash may be first searlatimform
or morbilliform, 1t may then pass through an
urticarial stage and finslly end up as an  erythema
crematum ' Such extensive reactions are rare
and usually occur m adults who are of the ¢ allergte
or asthmatic diathesis hypersensitive to horse scrum
Albuminurla shght pyrexia and an urtiearmal rash
are the common signs, the rash usually dorumnatmg the
preture (sce Plate I) It may appear and disappear
with great rapidity over a pertod of days In adults
especiaily 1t may itch unbearably  small children
usnallyygnore1t However generahzed it may be there
arc almost always islands of normal skintobeseen It
1s noteworthy that severely toxic cases of diphtheria
rarely react violently to serum (probably because of
circultory depression) and that when they do the
prognos:s 1s usually good

A and hy t d ~
Once 2 patient has been mjected with an ammal
serum  whether he subsequently develops serum
sichness or not he 1s hable to react excessively to any
further njection of serum from the same species of
ammal This sensitized  state develops about ten
days after mjection and persists thou h gradually
dimmshing for hife  Should n second dose be grven
say three days after the first nothing will happen
Or f many jears have elapsed perhaps only an
accelerated reaction-—— ¢ serum sickness appearing
withm two or four days—may follow But 1if the
gecond dose be given perhaps a fortmght after the
first alarmmg results may follow at once or within
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an hour (smmediate reaction) The symptoms are
usually restlessness dyspneea mgors vomuting and
collapse, and appear to be due to spasm of the un
striped muscle throughout the body  Fatal
been recorded

In laboratory ammals fatal anaphylaxis ean readily
be induced and immediate death can be produced by
ntravenous njection though each spectes of ammal
dies in a different way  From such experiments 1t has
been established (a) that only a minute dose 1s required
to sensitize the amimal  (B) that the shock produemng
dose must be vastly greater (perbaps 1000 times)
than the former (c) that the anaphylactic state
develops graduaily and not suddenly (d) that 1t
can be transferred from a sensitized to 4 normal
ammal by mjecting the latter with serum from the
former and finally (¢) that the reaction can be
aboltshed b or
This 15 & summary of the known facts to summarize
at reasonable length the theorics accounting for them
would Le impossible

P 1 1

have

1S an e dingly rare but
dangerous form m wlich death may follow esen the
smallest dose of serum hkoweter admimstered It 1s
sometimes very defimtely assocsated with asthma
hay fuver or other mamfcstations of the allergre state
consequently such pitients should be approached with
the greatest caution
Thermal reaction —Intravenous serum 1s often
followed by a mgor which however alarming s
rarely fatal  Since such ngors may follow the intra
venous 1njection of many protemn and even non
protein substances 1t 1s not specific to the serum as
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and far less likely to produce severe reactions than
the unconcentrated serum of former days was prone
todo and should alnays be used when serum 1s to be
gnen mtrayenously The ® process of concentration 1s
and improvement
Where a p-mcnt 15 known to be dingerously horse
sensitive serum from another ammal eg the goat
may be substituted  Some of the Inrger manufacturers
earry « stoch

Serum rash and sickness® are (temporanly ) relieved
by an injection of } or } ce of a fresh solution of
adrenalin ehlonde pr%;  scvere reactions ean be
prevented or aborted by the same means  Menthol or
calamine omntment or ercam to the rash arve very
soothing  Before the administration of any but
human serum enquiry should always be made for a
Iustory of asthma or of previous ammal serum
{Adrenalin should always be to hand ) Should the
history arouse or confirm suspieion o drop of the
serum may be pliced n the conjunctival sac or
02 ce of a 4 dilution of concentrated serum
sahine may Dbe injected intradermnlly  Should no
reaction ensue within half an hour the remamder
of the serum should be given intramuseularly  Should
a reaction (other than an alarmuing one) occur the
serum can be adnumstered 1in Inlf hourly  doses
beginming with 03 ee  and  doubling up  and
standing by with adrenalin - alternatively following
the first 0u ce one may wut four hours and give
the whole dose intrunuseulirly with adrenalin - The
former 1s perhaps safcr  the latter 1s more humane

I nalry) anl simbic prod t have been reporied as very
eftect] ¢ n prevention and treatment
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such, at all It 1s sometimes due to thermaphilie
organisms or to the mintoid reaction

Tissue senstivaty —In sensitized amimnls or patients
apart from other manifestations gross cedema and
swelling may occur sround the stte of an mjection
Necrosis and sloughing may follow  This 1s known as
the Arthys phenomenon It 1s extremely rar

Summary —Individunil wdiosynerasy plays a large
part 1n scrum reactions  Some people do not react
at all to the first mpection but most do so on re
mjection  Mid first reictions are the rule and
though asthmaties arc often sharp reactors often
they are not In many hundreds of thousands of
mjections of which I have knowledge three * serum
deaths have oceurred 4 fourth was doubtful Al
followed intramuscular or subcutaneous njections
In no ease was there a hustory of prestous serum and
only ene was 2 recognized asthmatic Al threc
showcd the same preture—a normal mterval of about
ten nunutes followed by sudden extreme and fatal
tly spneca-—probably due to spasm of the broncholes
or of the pulmonary arteries  Two cases had had only
05 cc subeutancously Admtting the dilienlty of
completely excluding presious sensttization one 1s
tempted to say thit those who have onee had serum
although they may exhibit very severe and alarmung
reactions will never die of it The contrary 15 how
ever the accepted teachmg

Treatment and prevention —Since the antitoxic
fraction 1s lnked to the pseudoglobulins of horse
serum the albumen and ecuglobulin are nowadays
prec:pntated or digested out The resultant con
centrated or igested  serum 1s smaller m bulk



SECTION It
SPREAD AND CONTROL OF INFECTION
LicmesTiry Liipestorocy

PIDEMIOLOGY 15 the study of the mncidence
and spread of infectious disease  An eprdemuc
1s o great increase 1n the ineidence of any given
infectious disease occurnng 1n any guven place dunng
& lumited period of time  Vhere a discase normally
occurs i any particular loeality it 1s said to be
endeunc thn an cpldcmlc 15 world wide 1t 1s
d are also deseribed
as seuonal “hcn they recur rcguhrl) during a certain
season or solitary when they anscarreguiarly irrespeet
1ve of the time of year There 1s by the way no
recognized dividing hine between a seasonal praalence
and an epidemic—it 1s a matter of opinion and degree
If a graph of an epidemic be made plottng the
number of cases along the vertieal and the time n
wechs or months along the horizontal 1t will be
found that the result 1s cone shaped like » mountain
peah  The summut may be & point or a brief plateau
That 15 there 1s & nse to o maximum and then a
dechine  Oceasionally there may be foothills on cither
side of the peak showing that prebminary and sub
sequent flare ups have occurred but they are usually
dwarfed by the peak proper  The steepness will
vary with the various diseases depending on the case
and rpudity with wiuch the condition is transmitted
43
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In practice these procedures may not always be
possible There 1s of course the alternative n mud
coses (other than diphtheria) of giving no serum at
all Conversely 1n really severe cases, especially of
diphtherra serum must be given as soon as possible
The risk of death, 1f 1t 1s withheld for any appreciable
period 1s immediate, the risk of death from serum s
very remote  Better gne adrenalin, and the serum
mtramuscularly at onee  (Never use the intrivenous
route 1f in doubt} In any event skin reactions are
unreliable  they are often pronounced when an
mtramusculir mjectron 1s uncventful and merely
accentuate the diemma of the physiman Some
autherities bcheve that, m those rare congenttally
hypersensitive cases (which are mostly to be feared)
even Yy cc of serum may actuate the * trgger’
mechantsm i question and that 1t 1s quite impossible
to decide on n safe ecommeneng dose  The moral 1s
when m doubt to hiyve adrenahn immediately to hand
to gine some itially and to heep the patient under
close observation for half an hour smee e may
appetr normal for 10 or 15 mmutes At the least
suggestion of dyspnaa or flush or palior give further
adrenalin at once and treat for shock
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carrier rate  (b) the eprdernic comes to an end before
all the mice have been attached () durmny the
outbreah there 15 & rise 1n the immumnty of all miee
including those who may subsequently contract the
discase and {d) if when the eprdenie 15 dying out
iresh muce be introduced to the commumty a flare up
will oceur

There 1s honever a vast diflerence between such an
expeniment  under artificral conditions with one
particular organrsm and whit occurs m a human
eprdemte under natural conditions Normalh n
human nfections durmg non epidemie periods  there
is an mterplay of ecrtamn faclors which results 1 an
cquhbnum expressed as say an aterage of a given
number of cises of any gnen infcction per year
Disturbnce of this equilibrium  as 1 result of a matenal
alteration n any of these factors may result ina swing
of the figures m either direction  The factor m
question are (e) the mnfective ngent {b) the manner m
wlich infeetion 1s conveyed () the immunoloical
state of the commumty (d) thewr environment and
{¢) the wenther

To consider first the mfechive agent we may s1y i
general that the smaller 1t 15 the more nfetious 1t
proves  Thus virus discases are of all the most
mfectious  Enen as between viruses however there
are wide varations in snfeetin ity —contrast smallpox
with mumps for example  Iurthermore ¢ven any
given virus may display varying, degrees of ifectinaty
and viruknee at differont times  (These charaeters
are not synonymous though often assumed to be)
Thus thare may be an outbreak of mnflucnza—
extremely mfectious but muild  Or it may be less than



46 ESSENTIALS OF FEVERS

thus for measles i1t mi ht resemble a shyseraper while
for whoopsng cough 1t may be a pentle slope (see
below}

Why do epidenucs ocour ¥ Sinee the earhest
times physterns have speculated on s question
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and 1t his not vet heen complketcdy wnsuered  Much
experimental work has becn doue ¢speerally with
mice ustng the organssm of mouse typhod  From
these expenments some inberesting faets have been
cherted —{a) before an eprdemic there 1y o mise an the
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sharply week by wech by double or more until the
acme 15 reached and decline ngun occurs  And esen
decline may set 1 long before the number of sus
ceptibles has been completely exhausted It 1s
certainly quite possible that biological alterations mn
the 1nfectivity of the agent may account for the nse
and fall of many epidemues though it seums unlihely
to be the sole factor mmnvolsed

The question 1s often ashed  What becomes of the
nfectious agents of discases ke measles or influenza
which dic out apparently completely between ept
demics?  Where do they lubernate so to speah and
where do they come from to start new epidemics®
Lhe answer 1s that we don t really know  One theory
1s that cascs—often atypical or subehmcal—continue
to occur between epdemics but usually escape
recognition  Another 1s that the agent 1s permanently
resdent in some species of bird or mammal among
whuch 1t periodieally sets up eprdemics that are later
communcated to man  In the case of mnfluenza for
mstinee 1t has been shown that the virus of swine
wufluenza mhabits the lung worm which 1s o parasite
of the mg  Infeeted pgs voiud and other pigs ingest
the parisite When autumn clulls depress the anumals
resistance an outbreah of swine influenza occurs to be
followed 1n due course by a human epidermie Tlus 1s
a pliusible theory which may well be correct

Next we must consider the veluele or maaner i
which the disease 1n question 1s normally spread
However infuetive the organtsm it ean only exploit
its opportumties it cannot create them In a
seattered commumity of hermits vowed to perpetual

solitude and silence diseases commumicated by
D
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usually commumicable though severe when con
tracted Ve may even distinguish between the
constituents of virulence that 1s between foaicrty—
where lesions miy be carcumsenibed but the con
stitutional disturbances profound—and masueness
where lestons may be widespread but constitutional
disturbance shght Ve know that the * virulence
of organisms may be exalted by passage through 2
susceptible ammal or by growing on certain media
at favourable temperaturcs and that it may be
depressed by the contrary procedures but we cannot
s1y this of their infectinity  Indeed of their biology
1 the natural state we are largely 1gnorant  though an
analogy from another ficld may be of interest  The
lemming 15 a small Scandimavian rodent reasonably
common 1 normal times But once mn every five
years or so when (presumably) conditions for pro
pagahion are extraordmanly favourable there occurs
what can only be deseribed s a plague of lemmungs
In ther thousands perhaps in therr mullions they
stream down the mountain sides blindly seehing the
sea wmto which they plunge without hesitation to
swim frantically away from Iand until they drown
While this may be an extreme mstanee of élan vital
that sumilar and equally scnseless cMorescences of
bacteral hife may occur cannot confidently be denred
That something of the sort occurs 1n measles seems
Iughly probable Following an epidemic for roughly
cighteen months the disease 1s relatively uncommon
As the number of susceptibles 15 rapidly ereasing
1t might be expected that more and more cases would
gradually appear But tlus 1 not the case When
1t comes the mse 1s sudden the mecidence mcereastng
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sharply week by weeh by double or more until the
aeme 1s reached and decline agamn occurs  And even
decline may set 1n long before the number of sus
ceptibles has been completely exhausted It s
certainly quite possible that hiological alterations m
the mfectivity of the agent may account for the nse
and fall of many epidemues though 1t seems unhhely
to be the sole factor mvolved

The question 15 often asked  What becomes of the
infectious agents of diseases like measles or influcnza
which dic out apparently completely befween ept
denucs ?  Where do they hubernate so to speak and
where do they come from to start new epidermes?
The answer 1s that we don t really know  One theory
15 that cases—often atypical or subelimcal—continue
to occur between epidemies but usually escape
recognition  Another is that the agent 1s permanently
resident 1n some species of bird or mammal among
which 1t pertodieally sets up epidermes that are later
communtcated to man  In the case of mnfluenza for
instance 1t has been shown that the virus of swine
influenza inhabits the lung worm which 1s a parasite
of the pig Infected pigs void and other pigs ingest
the parasite  When autumn chills depress the ammals
resistance an outbreak of swine mfluenza occurs to be
followed n due course by a human epidermic  This is
a plausible theory which may well be correct

Next we must consider the veliele or manner 1n
which the discase in question 1s normally spread
However infective the orgamsm 1t ean only exploit
its opportumties it camnot create them In a
scattered commumty of hermits vowed to perpetnal
solitude and slence diseases commumeated by

D
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usuallv communicable though severe when con
tracted We may even distinguish between the
constituents of virulence that 1s between foricify—
where lesions may be eircumsensbed but the con
stitutional disturbances profound—and wmasueness
where lesions may be widespread but constitutional
custurbanee shght We know that the  virulence *
of organisms may be exalted by passage through a
susceptible ammal or by growing on certain medin
at favourable temperatures and that it may be
depressed by the contrary procedures but we cannot
say this of their infectinity  Indeed, of ther biology
n the natural state we are largely 1gnorant though an
un:ﬂngy from another field may be of mterest The
15 4 small Seandinavian rodent reasonnbly
common in normal times  But once mn every five
years or so when (presumibly) conditions for pro
pagation arc extraordinanly favourable there occurs
what can only be desenbed as a pligue of lemmings
In thar thousands perhaps sn their mullions they
strcam down the mountamn sides bhndly seehmg the
sta mto which they plunge without hesitation to
swim frantically away from Innd until they drown
While this may be an extreme nstance of elen vi/al
that stmlar and equally senscless (fflorescences of
bacterial Iife may oceur cannot confidently be denied
That something of the sort occurs i measles seems
Inglly probable Iollowing an epidemie for xoughly
aighteen months the disease 1s relatively uncommon
As the number of bles 15 roprdly 1sng
1t rmght be expected that more and more cases would
graduslly appear  But tlus 1s not the case  When
1t comes the rise 1s sudden, the wadence ncreasing
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sharply wech by week by double or more until the
acme 1s reached and dechne agam occurs  And even
decline may set mn long before the number of sus
ceptibles has been completely exhausted It s
certanly quite possible that biologieal alterations m
the infectivity of the agent may account for the nse
and fall of many epidemies though 1t seems unlihely
to be the sole factor involved

The question 1s often ashed  What becomes of the
mfectious agents of diseases like measles or influenza
which die out apparently eompletely bcfween ep
demucs ? Where do they liburnate so to speak and
where do they come from to stort new epidemics?
'The answer 1s that we don t really know  One theory
1s that cases—often atypical or subelimcal-—continue
to occur between epidermics but usually escape
recognition  Another 1s that the agent 1s permanently
resident 1 some species of bird or mammal among
which 1t peniodically sets up epidemies that are later
communicated to man  In the case of mfluenza for
mstance 1t has been shown that the virus of swine
mfluenza inhalats the lung worm which 15 a parasite
of the pig  Infected pigs vo1d and other pigs ingest
the parasite  When autumn chills depress the animals
ressstance an outbreak of swine influenza occurs to be
followed i due course by a human epidemie  This 1s
a plausible theory which may well be correct

Next we must consider the vehicle or manner in
which the disease m queston 1s normally spread
However mfective the orgamsm 1t can only exploit
its opportumities 1t cannot create them In a
scattered community of hernuts vowed to perpetual

solitude and silence discases communicated by
D
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droplet spray, would be most unlhely to spread
Even a pandemic of influenza would probably pass
them by But as their samtation would be pnmitive
an epidemie of entene via ther dnnhing water
might easily anse  ‘This 1s the reserse of the situation
m csties where thanhs to modern samtation mllions
may hve m close proximuty with a very small msh
of enterie but where owing to our aggregations
i schools trams theatres shops offices ete  the
maportation of even a single casc of virulent influenza
at an appropnate tume mmght result in hundreds of
deaths

Where the chun of cusation 1s long and mmvolved
the absence of one or other vital Iink will naturally
prevent spread  therefore such diseascs are much less
likely to become epidemic  Thus tn the case of plague
m addition to the B pestis the black rat and the
cheoprs flea arc essential  Turther the organism must
whabit the blood of the rat which ifself must Iive in
such close contact with humamity that the flea ¢in
rcadily convey the pestilence to man In the old
gros ly overcrowded wooden houses of which the
London of Charles II was largely composcd rat
infestation was understandably very heavy  hence
one reason for the Great Plague  Modern housing alone
15 o formudable deterrent to a repctition of this
disaster

Agam apart from the mnfectivity of the orgamism
the chmeal character of the discase must influence
the ease and rapidity with which it spreads  Inearly
measles and mumps for example the causative agent
abounds 1n the mouth and nasopharynx but whereas
m mumps comparatively close contact with the
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patient s secretions or forites 15 necessary for trans
russion 1 measles the charactenstic violently ex
plostve coughing and sneezing broadeast infection
far and wide

Infection may be broadeast but will it take root ?
This brings us to our second major factor—the
susceptibihity or immunity of those exposed considered
asindividuals orasa  herd  In virgin soil infection
will spread Lihe wildfire Witness the ravages of
tuberculosis among the negro slaves first brought mto
contact with 1t 1 North Amertca or the cclebrated
epiderme of measles i the Faroe Islands (where
measles had been unknown for a generation) 1n whxch
nota g p r a grandchuld of the
escaped Itisa readlly “observable fact that countr)'
children brought to town or scnt to school proceed
to tract the h one after the
other Agamm where cerebro spmnal fever oecurs
barracks 1t 15 a safe prophecy that the vietims are
country Jads— unsalted as the phrase goes—who
have encountered the meningoeoecus for the first time
The town dweller has had s frequent submorbid
doses of infection or lis subclinical attack and so 18
mmmune to all save perlaps the most massive doses
of infection

It 1s clear that in a modern ity any infective agent
unless completely novel will meet with considerable
resistance  which compensates 1n some degree for the
greatly enh d opp of t This
1s especially true of those common diseases followng
which a hfelong immumty results for example
measles eprdemnics of which oceur roughly every two
years Ilere the virus must await a fresh increment
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of susceptibles  Lhose cluldren who were under six
months at the last epidemic and those who suffered
only the mildest of subclinteal attacks from which
they derived but 4 transient immunity, plus those
babies born i the interval will constitute the vietims
and as thesc are aggregated 1n day nurseries nursery
and infant schools, the opportumitics are obvious
Considering the population as a herd 1t has been
cleulated that as soon as o certun pereentage becomes
ptible an epidermie b an d

possibility The fact that epidemics do not always
occur when they are due aceording to the statisticians
shows however, that there 1s more 1n 1t than simple
percentages

The general nutrition and environment of the
population must next be considered Ihstory shows
that great wars are almost always followed by great
pligues Not only because of the disorgamsed sam
tation and of the widespread movements of population
so 1t 1s saxd but beeause the general level of nutrition
1s depressed below the danger pomt and the under
nourished population falls an casy prey to organsms
whose virulence 15 exalted by every easy passage
Tlus scems only rational and certanly n ercum
stances of widespread malnutrition such discases a
tuberculosis spread rapidly but the application s
by no means unnersal  The pandemie of nfluenza
m 1918 one of the mayor plagues 1n Iustory attached
not the old and enfecbled and the needy but the
young and vigorous and the welltodo Agam m
spite of midespread malnutrition due to the depres
sion many cities 1 the Umted States succeeded m
almost abolishing diphthena (at any rate temg 1ly)
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by immunization  Speaking gencrally however there
can be no doubt that the level of nutntion and the
level of seventy of attack are closely related ind that
furthermore once the level of nutrition has been
depressed below a certain pomnt the mechanism of the
body s defence agamst attack seems to ful entrely
As a final major factor we must consider the weather
the mfluence of which 1s common hnowledge In
summer flies and other insect vectors abound to
pollute our food and organisms however mtroduced
w:ll multxply readily m foodstulfs unless refrigeration
hence food p dysentery and
gastm enteritss  And though the snow wnd sleet of
winter may not conjure wnfection from the sol nor
the east wind blow it over the sea ytt they chill us
devitahze ns and drive us idoors to huddle over our
fires and incidentilly to effect a mutual exchange of
upper respiratory bactemal flora at a temperature
highly favourable to their prohferation It 1s interest
g to note that a person who sleeps out of doots scldom
catches cold whereas anyone who undertakes a
continental rallway journey i winter (in superheated
tramns with tightly closed windows) seldom fails to do
SO
In the actual course of an eprdemic a complex
mechamism 1s releascd which may perhaps be sum
marized as follows Of those first exposed thc wholly
susceptible will suceurnb at once  The orgamsm
mwgorated by & favourable pissage will now proeced
to attack not only further wholly susceptibles (with
the production of mereasngly severe sttachs) but
some partally sromunes as well  This process will
continue until the epidemre reaches its height By
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that time many substantially immunes will have had
trivial attachs and very many more will have had
bel 1 attacks the add 1 derived
from which will protect them at least until the end of
the epdemic  This will be brought about by the
mercasing hostihty of the environment depressing
the infeetivity and virulenee of the infective agent
and by the rapidly dwindling number of tibl
affording increasingly fewer opportumties of trans
mussion  The 1ssue may then be determined by a
change 1n the weather or some other event inmieal to”
of the org and the epd comes

P
toanend

PrincrrLns avp PracTICE OF PREVENTIVE
IsoraTioN

Since 1nfectious disease results from the successful
imvasion of susceptibles by specific mfective agents
prevention may function either (a) by reducing the
number of susceptibles or (b)) by controling the
sources of infection In practice both methods are
employed the former especially on an inereasingly
wider scale—witness vaceination agamst smallpox
and rmmunmzation active or passive against enternic
diphtheria  tetanus measles and so on  Where
the sources of mfection are water supples food
sewage and the hke control 1s a well established and
Inghly efficient function of the Public Health author
jties  But where the source of infection 1s the human
body and espeaially the respiratory tract control 1s
vastly more difficult since many of these diseases
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are most infectious during the stage of mvaswon
before therr true nature 1s recogmzed and many
people are unsuspected carmers For this reason
1wolation of the sufferers n special hosprtals though
undoubtedly of great value has not proved so
efficacious mn prevention as was antiapated except
m those conditions such as smallpox enterie ete
where the potient remans more or less uniformly
mfectious throughout the course of the disease  These
hospitals are however becoming of mereasing value
mn treatment As they harbour patients suffering
from a great vamety of diferent infections 1t 1s
obvious that spread of one infection to a patent
suffering from another (cross snfection) must at all
costs be avorded  Cross 1nfection does unavordably
oceur from time to time but considenng the possibil
ities 1s relatrvely negligible  To achieve such results
certamn ad ples and nursing method:
are essenfial these we must now examme

e must first recognize that all diseases are not
equally infectious As noted 1 the section on
epidemiology this depends on the size of the infecting
agent the site of the local lesion and the character of
the disease  Note that the most mfectious site the
respiratory tract 1s the one invanably favoured by
the most mfectious agent—the virus  Note also that
a condition m which the agent escapes to the surface
of the body m discharges 1s much more dangerous
than a  clean one Finally there 15 the biologieal
phase i which the agent happens to be at the moment
(see p 48) and the resistance of the host Tlus last
has special significance 1n hospital A case of strepto
coceal pneumonia tn an adult fracture ward may
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be negligble as a source of infection to others but 1n
o ward of young children debilitated and vulnerable
following measles or whooping cough mght prove a
menace

As the result of expenence we may classify the
common nfections in roughly the following order of
infectivity —(a) diseases of high mnfechwty spread by
contact droplet and possibly air borne—smallpoz
chicl enpoxr measles some forms of enferatis early
whoomng cough influenra and the common cold (b}
diseases of moderate infectimity sprend by contact
and droplet—rubella mumps late rwhooping cough
c:\ses of scarlet feeer and diphtheria with discharges and

ding on the {c)

dlseases of low mfechvxty—uncomplwalcd scarlet fever
and diphtheria  erysipelas  the remammg forms of
enteritis enteric the dysenteries and puerperal feer
Distinctions will of course have to be made thus
puerperal scarlet fever 1s normally spread by eontact
yet if an attendant nurse should come to harbour
the orgamsm 1n her nasopharynx spread will be
by droplet 1n her case and the discase will become
correspondingly more infective  Agam cerebro spinal
fever (memngococeal meningitis) 1s spread by droplet
seldom by frank clinieal cases but either by carriers
or by those undergoing subclinieal attacls Trank
chmeal cases rmght thus be regarded as minor risks
though 1t 15 usual to segregate them

Spread of infection 1s prevented pnmarly by
allociting patients with any one given infection o an

open ward devoted to that mfection alone  The
staff of the ward 1s special to1t and whenever 2 nurse
1s changed to o ward dealing with a different infection
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she bathes washes her har and makes a complete
change of clothing before taking up her new duties
It often happens however that a patient requires
admission who 1s suffermng from or has been exposed
to more than one mfection or from a condition so
rare that there 1s no common ward devoted toit  or
that a patient admitted with one infection has been
unknown to the hospital authonties ncubating a
second and subsequently develops 1t It 15 clear
that m such cases speeral measures will have to be
taken to lumt spread Those in common use are
deseribed as barrier  bed 1solation cubicle and
chamber nursing

Barmer and Bed Isolatton nursing are practically
1dentical  In either case the patient his bed locker
and belongings are presumably surrounded by an
woginary barner  They are to be regarded as

untouchables and a red card 1s usually displayed
to sigmfy the fact Three gowns hang by the bedside
one for the maid one for the nurse and one for the
medical officer Before doing anything to or for the
patient the nurse washes her hands puts on a gown
and mash and when finished removes the gown
and mash and scrubs the honds especully the
finger nails under which infeetion 15 prone to linger
Each temperaturt chart has its own peneil  the
patient 15 allocated his own thermometer face cloth
comb brushes and so on  Bed 1solation and barner
nursing are quite adequate for the diseascs of low
mfectivity grouped as ¢ —and probably slso for
those moderately infeetive conditions n group b
but they are madequate for group & At the same
time 1t 1s surprsing what generous bed spacing and



58 ESSENTIALS OF FFVERS

rigorous attention to the rules can effcet  Of these, the
most important 1s the thorough wasking of the hands 1n
runnmg water for preference since the most important
disserminator of nfection s the attendants finger
The bowl of antiseptic often proudly displayed 13
worse than useless since mn the diluttons emploved
even when freshly made, o nurse would need to soah
her hands for ten mmutcs to secure satisfactory
stenlization  Hospital authorities should therefore
provide abundant handbasins hot water clean towels
and an appropnate hand lotion 1n such wards stnce
1t 15 useless to expeet attendants to wash conscien
tiously (espeannlly in cold weather)if the water s cold
the soap harsh and the towels are already damp from
repeated use Not only do the resultant chapped
hands preclude satisfactorv washing therebv defeating
the whole purpose of the ward the unclean towels
may easily become reservoirs of infection Care
should also be taken not to load such wards tco hcu\ lly
with cases q very or
attention evz})enencc shows that above a certain
pressure the system nevitably breaks down

Bed spacing n infectious hospitals should provide a |,
minimum of eight feet between bed centres but ten
or even twelve foot intervals are desirable The
latter 18 the standard in the London County Council
Infectious Hospitals  Somethmg similar 1s obviously
necessary in all children s hospitals  the greater the
bed spacing the less cross infection 1s likely to occur
While such spacing s not so essential m adult wards
the ot ercrowding so common 1n many general hospitals
1s deplorable and makes one wonder what would
happen if a really virulent infection were to gam a
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footing These things move slowly It 1s only a
century smce a British physician travelling in France
remarhed how much superior the hospitals of Lyons
were to those of Pans since m Lyons he seldom saw
more than two patients to a bed whereas m Pans
there were sometimes anythmg up to snv! Perhaps
the physician of the future will regard our modern

open  and especmally our generyl hospital wards
with much of the horror and amazement with which
we plate the stmphaity and
predecessors

The large open ward 1s undoubtedly fallng into
disrepute  The great disadvantage of the hospital
treatment of the infectious dnseases 1s that m spite of
the specialist skl and k ble the
patient sharmg as he does a \\ard with perhaps
nineteen others 13 exposed to any Infection which
any one of the others may develop and the ward 1s
at a standstill until the quarantine has exprred  For

this reason chamber nursing 1s coming more and more
mto favour

of our

Cubicle and Chamber nursing aim at the complete
segregation of the patient He 1s surrounded not by
magmary but by real barners which 1 the case of
cubicles extend for seven feet 1n height on three sides
(the fourth side being formed by the wall) whereas in
chambers the partitions extend to the celling  These
partitions are composed largely of glass to permit of
observation In cubicle wards there 1s therefore 2
common air space above the level of the partitions
through which the more active droplet and air borne
mfections can pass from patient to patient and mn
practice they are not rehable where those highly
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mfectious diseases 1n group (a) are concerned though
said to be adequate for (b)) In chambers, however
the patient 1s completely enclosed and any infcetion
can be nursed i them espeeially when they commum
cate freely with the open aair  Cubicles are therefore
seldom constructed nowadays chambers being the
rule though (unfortunately) often loosely misealled
¢ cubicles

The techmque of cubicle and chamber nursing 1s 1n
essence 1dentical with that of barner and bed 1solation
Opintons differ as to the best arrangement of chambers
Some are built 1n double rows with a central enclosed
passage between them others in a single row gmving
on to a verandah wholly or partially open to the ar
The former tend to be regarded with disfayour the
latter are undoubtedly excellent Agam the siting of
the wash basins and the type of door fastemng are
both matters of importance The wash basin must
be within the chamber otherwise the door handles
may readily become contamnated Of course with
outside basins swing doors can be used but these are
not really satisfactory as they tend to blow open on
windy days if the windows are as they ought to be
Lept open Needless to say adequate washing
facilities 1 chambers are essential

On admussion to an infectrous hospital a patient
with a single disease 1s allocated to the appropriate
ward Should infectious complications be present he
15 sent to a bedsolation ward or to a chamber
depending on the disease  simlarly with patients
suffering from or exposed to more than one infection
whether a recogmzed fever or an infectious shin
disease eg scables Cases or contacts of group (a)
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must go to chamb cases or cont: of
group (b) may go to a barmer ward at a pinch but
preferably to a chamber  cases or contacts of group (¢)
may well go to a barmer ward or to the ordipary ward

on bed 1solation *  This last must not be overdone
however VWhen cross mfectron arises 1 a ward the
first measure 1s to1solate the culprit It isalso prudent
to 1solate for a time all children admtted from rest
denttial schooly nstitutions and ndeed other hospitals
since they often display an amazing capaaty for

L a nich assortment of mf

A generous al of 1solation dation 15
therefore essential m the modern acute mfcetious
hospital 1n fact 1t has been calculated that one half
of the total accommodation should consist of chambers
Before the war hospital authonties everywhere were
busily providing such facilities  Furthermore expert
ments were being made in breahing up ordinary open
wards mto unmits of four beds separated by screens
seven feet ngh, cach umt with 1ts own wash basin
50 as to dimmsh the nisk of spread and reduce the
number of contacts should ecross infection  occur
The diagram (Fig 7) of a ward at the North Tastern
Hospital London shows a modern approich to
mfectious hospital architecture

Isolation 1 a private house 15 often requned A
secluded well ventilated qmet room as near as
possible to a hathroom should be chosen It 1s
customary to hang a sheet redolent of carbolic outside
the door This 18 unnecessary but 1t 1s 2 useful bogey
to frighten busybodies away The techmque s that
of barrier nursing  Current and terminal disinfection
may have to be carrred out 1if the Local Authostty

”




62 ESSFNTIALS OF FEVERS

oI &g,

5163
8

N

EEE

CHAMBERS

Bt

Fig 7—Vodera Ward at the North Eastern Hosp tal London

The broken lines represent 7 foot sereens partially dinding the

ward 1nto five 4-bed untts Noto the generous 1solat on accom

modation and the abundant washing facil tie (B=wash bas n)
[B.s Lind permussion of the London Counts Councyl]
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msists—which 1t rarely does nowadays exeept
cases of smallpox

Dusinfection 1s termed current when 1t 1s carried out
duning the course of a disease and lerminal when it s
carried out at the terminntion  Current dismfection
mmolves the stenlization by boling or steam of all
crockery utensils and mstruments that hawe come
1nto contact with the patient and the burming of all
swabs and dressings and pieces of gauze or lint used
as handherchiefs  Sputum 1s recerved nto mugs
contanmng dismfeetant which are later autoclaved
Bed wear and hnen 1s soahed 1n disinfectant and
wrung out before bemg sent to the laundry This 1s
essential 1n 1 henpox and the tinal
mfections  In these latter used bed pans and unne
bottles should have dismfectant added and be
alloved to stand for a time before being emptied into
the sluce

Termmal disinfection 1s carried out when a patient s
discharged  1le bathes washes hus hair and puts on
clean clothing  The discarded clothing the mattress
pllons and blankets are sterhized by steam the
underwear shirts and hnen bemg  soaked 1
disinfectant and sept to the laundry If he 1s dis
chirged from a chamber the bedstead 1s swabbed
down with disinfectant the walls are washed the
floor 1s scrubbed and the windows are opened widely
before admutting o fresh case

When a patient has been nursed in a private house
the termunal of books and
other articles too valuable to be burnt and leer to
be spailed by soaking may have to be undertaken by
the local health authority  Formerly 1t was customary
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to pull all furmture away from the walis open all
drawers, close the doors and windows and spray
Iiberally with disinfectant  After six hours the room
was rcopened  The walls were then strpped and
washed with hot hme before being repapered  Although
still rec ded, these drastic procedures are scldom
carried out unless the walls badly require attention
or following a case of smallpox

The Health of the Attendants —~The attcndants as
< source of wmfection 15 4 subject usually discreetly
avorded and 1t 1s wndeed an embarrassing one
Nevertheless 1t 1s quite clear that whle a mediesl
ofhieer or a nurse would hardly go on duty with a
notifiable infectious discase they mav do so with 2
sore throat or a svere cold  Phus 1s quite wrong
Sore throats are very mfecttous as of course are volds,
and such an infeetion communrcated to 2 child already
debilitated wall not only reproduce tsell but miy
lead on to mastorditts or even pncumoma  Again
attendants on cluldren with nesophiryn,cal infections
speedily prck up the organisms themvebves and of
conditions sn the nosc or nasopharynw. are unhealthy
may readtly become carricrs not only of the C
diphtherie but of the streptococcus  One has known
a medieal officer who 1 henever afflicted with o cold
almast certanly gave nise to a4 number of cases of
scatlet fever m vanous wards and nurses whose trails
were ssmiarly marked  Nurses indeed are far mare
Iikely to mfect patients than doctors since they come
1nto much closer and more frcquent contact with them
than do the Iatter and besides are prone to pick up
fondle aund liss young children and babies This
really ought to be stnetly forbrdden  Turthermore,
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although eircumstances do not always permit us to
reman away from our work when 1ll we can at least
dispense with all but the most essential examinations
requinng close contaet and we can also wear a mash
Nurses can do ikewise  If this were common practice
there would be less inexpheable morbidity among
our patients especially the cnldren
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LCAAMINATION AND TREATMENT OF
TLCVER PATILNTS

EI ORE making any exammation the student
Bmust chat the history This 1s essentral 1n
arriving at o dingnosis and especially to avod
such elementary mustahes as the mus diagnosing an
attenuited measles as rubella It 1s customary to
warn the lustory tekher agamst ashing leadmg qucshons
Iest the patients be thereby
but unless he 1s a person of unusual lclsurc the student
must accept that sk In any c¢vent since so many
patients are children he will often have to get hus
hustory at second hand from the mother 1f not indeed
at third hand from a nurse who has mnterviewed her
The first enquiry to make 1s what previous illnesses
has the patient suffered from ? Next the history of
the present allness  When was the patient last per
fectly well? VWhen did he refusc s food and 1s he
reluctant to swallow? If so smee when? What
other symptoms are there and when did they appear ?
¢ g headache vomiting diarrheea rigors pains in the
back lmbs or jonts cough (whethcr sumple spas
modic or croupy ?), swollen glands aural or nasal
discharge and rash with site and date of first appear
ance 1las the patient had scrum previously or any
other wngections ? If so what for and when ? Is he
or anyone mn the family allergic? IHas he been
exposcd to any other mfechon ? Lastly where does
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he come from? If from home has anyone mn the
house street school or chmic been admitted to or
discharged from an infectious hospital recently ? If
he 15 from another hospital a convalescent home or
a residential school he should arouse suspicion that
while exhibiting one 1nfection he may be incubating
another

The patient must now be cxammed  And here a
word of warmng to the student What distinguishes
the good physicran from the bad in nine cases out of
ten 15 not superior hnowledge but the habit of mal ing
o careful examnafion After all the vast majonty
of the patients which the doctor sees are suffering
from common conditions with the signs and symptoms
of which after a reasonable experience he becomes
quite famihar  Where he goes wrong 15 1n not taking
the history properly but more commonly n not
chieiting the signs  Beware thercfore of the spot
diagnosis and the shpshod examination  Three of four
of the mustakes m diagnosis that one sees 1 hospital
are due not to want of knowledge but to faulure to
examine A surprisingly large number aie even due
to neglect of the first essential—to loof at thie part of
which complant 1s made! 71his may scem hard to
belicve but nevertheless 18 1s a well established and
sorry fact

Inspection ean teach us a lot  First of all rote the
decubitus which may often afford a clue Docs the
pattent bic on his side with head retracted as in cerebro
spinal fever or persistently on the affected side as in
unilateral pneumoia or pleunisy 7 Does he shun the
Light as m the photophobi of measles or menngitss ¢
Are huy knees drawn up as in colic or acute abdominal
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muschief ¥ Is he flushed and febnile or pale or cyan
osed ? Is his expression anvious and worn or vacant
asn the very tovic or st frowning as with severe
headache or constant irmtation or pain T How docs
he react when spohen to? Is he alert, or mentally
dull, as in toxzmia or or t
Docs he speal clearly or psally and  thickly,’ asm
quinsy or severe inflammation of the throat or
tremulously and with an elfort as in severe toxmemia ?
Fyen this bref examination should in many cases
sufficc to tell the physician whether hus patient 15
gravely 1l or no and the student should perfect
Iumself 1 subconsciously apprasing the minutie of
expression and behwviour m disease  Is the patient
muscrable as sn measles  quiet Distless and docile as
in diphtheria  or unconcerned s m rubellh ¥ The
student should now note the frequency tension, and
rhythm of the pulse and also the respirations—are
they normal or rapid and shallow as in pneumonta
or noisy and laboured as in laryngeal obstruction ?
Does the patient cough 7 If he does 15 hus cough loose
croupy ov spasmodic or does the patient restramnat
because of the pamn 1t ¢vokes—as i pleunsy or the
acute abdomen ¥

The student must nest mspeet the whole body 1n
the best hight avalable  Ignormng for the moment
nnv rash that may be present let im begin at the
scalp  Arc there any pustules or scab of impetigo
to be seen or felt or any thnned out patches of hasr
as 1 Lnea capitis ¥ Iinpetige agun is common on
the face m chidren ‘The face 13 often puffy and
bloated in measles and whooping cough and markedly
s0 1n smallpox It 1s the most common site of ery
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sipelas and as already mentioned readily indrcates
fever or cyanosis The circumoral pallor of scarlet
fever and the malar flush of pneumoma should be
recogmized at sight and the pear shape of salivary
mumps 1s characteristic

Turning to the individual features the eyes often
show a typical salmon pnk mjectton i rubella  The
Ids are often puily in whooping eough or nephritis
and puffy inflamed and crusted with discharge m
measles For future reference always note if a squint
1spresent  Next thenose  Crusted exconated nostnls
with thick seanty samous nasal discharge are charae
tenstic of anterior nasal diphthenit  a profuse watery
or purulent rhinorrhaea 1s seen 1n acute infectzons—
measles severe nasopharyngeal diphthena or searlet
fever A umilaleral foul smelling discharge suggests a
foreign body In severe toxerua the hips are dry and
crached ond often crusted with sordes Herpes
simplex may accompany any sharp upper respiratory
tract infection but is often most profuse m cerebro
spimal feser The Lips may often gue wformation of
value In acute streptococcal throats they are a
bnght red  In cyanosis they arc mauve or even blue
nowadays this may be due as often to the sulphona
mdes as to oxygen lach  Iimlly do not forget the
ears  Otorrheea readily oceurs in any nasopharyngeal
inflammation most commonly perhaps in scarlet fever
measles or tonsihtts

Inspection of the neck, trunk and hmbs must
follow The tonsilar glands enlarge in tonsilhtis
scarlet fever and diphthena s well as 1n glandular
fever tuberculosis the leuhermas Hodghm s disease
ete  The postenor cervical group are nearly always
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enlarged 1 rubella and glindular fever, and the
axlliry may be very important in the latter The
submarallary and the sublingual salisary glands may
become enlarged and hard n stomatibis and mumps,
almost the only adenopathy in which they participate
On the shan generally, pitting or scars may he seen
The *foveated’ scars of vaceination are usually on
the arm  Smallpox mitting 1s profuse on the face
chickenpox scars are to be seen on the trunk  Sears
of aene may confuse  they oceur on the face and upper
trunk espeainlly the back  Papules and pustules of
aene may be seen in the same areas  Papules are
common on the mner thighs and buttochs of ehildren
(urine rash) Should papules or pustules be present
search should be made for a tesicle  Vesicles occur
ordinanly m chickenpox or smallpox and also m
urticana herpes and sometimes impctigo  Are there
any seratch marhs ? If so the webs of the fingers and
toes must be mspected for scabies which however
may be ob d by o d p or eczema
and moreover may flounsh nnyv.hcre on the delicate
shin of young children A scabbed eruption most
profuse on the back of the wrsts and forearms under
the breasts i the axille the gromns and the gemtalia
would also suggest scabies of old standing  Oval pink
nngs of mngworm must be carefully noted The
buttocks m babies should be inspected for excoriation
and the vulva in female children for vagmal discharge
While much of the foregoing may secm medically
trivial to the student he must remember that hus notes
on these points duly imtalled constitute a legal
dbcument which may later on prove to be of first
1mportance especially in hospital practice  Infective
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conditions are often nalleged to have resulted from
neghgence on the part of the hospital staff paradoxt
cally enough more often by parents whose children
on admssion are models of neglect than by those
whose children show every evidence of exre  With the
disquieting incrcase in the public appetite for litigation
1n matters medical there 1s need to take every pre
caution

During the foregomg mspection the student will
have ample opportumty to examine anv rash that s
present we will now therefore discuss what he 1s
Irkely to have scen

Arashor sa lized usually
alteratton 1n the appearance of the skin due to
bacterial toxins or other poisons In examimng any

rash the following pomts must be noted —

{1) Is this a true exanthem? Any rash due to
generalized toxemma should be present m some
degree on all parts of the body and 1s usually present
on the grenter part of 1t An eruption on one imb
or confined say to the lower abdomen does not
constitute an exanthem as a rule  As an exception
the rash of entenic may be often very seanty

(2) The site and date of first appearance

(3} The type —Certan terms are used 1n deseription

An erythema 15 a reddemng of the shin (a blush s a
transient erythema) A punctum s a pomt ordot A
macule 1s a spot flush with the skin not palpable by
the finger A papule1s a raised macule and therefore
palpable A tesicle (blister) 1s a transparent thin
walled papule contammng elear flud 2 pustule 1s 2
vesiele (into whieh leucocytes have emigrated) and
therefore yellow or opalescent  Peteche are pinpoint
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hxmorrhages at first dark red and later blue black
as the blood 1s extravascular they do not disappear
on pressure  Flea bites are similar but show a central
puncture mark, as they he decper they do not go
blue  Lechymoses are larger extravasations of blood
they usually appear erimson then purple then blue
and finally green, as in the familiar “bliwch eye A
rash 1s desembed as discrete when the component
clements are separate and confluent when they run
together Comlunations of thesc terms are commonly
employed m deseription viz  a maculo papule 2
discrete macular crythema  Any rash but espeenilly
one consisting of vesieles papules or pustules 15 often
referred to as an eruption or pufcrop

(4) The distnbution of the rash not only where
present but where heaviest or absent Unless n
smallpox or cluckenpox acute infectious rashes are
not well seen on the palms or soles beeause of the
thickness of the epithehum though the cssentinl
mechamism 1s there at work—witness the subsequent
desquamation  Nearly all exanthemata have a
recognized distribution to which they scrupulously
adhere

(5) 'The colour may range from the vivid scarlet of
typical scarlet fever through the brick red of measles
to the brown of the later stages of the measles rash
Rubella has a salmon pink tinge  the dull red macules
{rose spots) of entenie are well Lnown

P [ rashes arc m virus
discases They may be crvthcmutous or hemorrhagie
when the latter they often imply a heavy infection
Such hamorrhagic rashes are usually petectual but

n ful nfections cechymoses may occur—e g
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w smallpox when they may be accompamed by
hemorrhages from any or afl of the mucous mem
branes Nose bleeding ajone 1s not however & sign
of grave vascular frauma ss i ymay wmbate any
trvaal isfection 1o certam subjects

Helerogenous rashes may be caused by » vanety of
other agents which miroduce or hiberate some sub
stanee  toue perhaps only fo certmn wndividuals
Motable are certain foods drugy ot garmienls an enemae
or an mjection of serum Of foods shell fish are
notorious and canned foods espeetally canned fish
have a smimular reputation  Pork 15 also a great
offender in certam andividuals ndeed drosynerasy m
this direction 15 provertnal  Urbicana 1s the most
common mamfestition  Drug rashes {aspum  sah
cylates  bromudes sulphonamides ete) may be
morbilhform or seorlatunform Flanuel rach 1s usually
4 brght angry erythema correspondmng to the ares
covered by o gorment st as extremely atehy as x
one form of napkun rash of babies which results from
the anadequate rnsing of naphins washed mn strongly
alhahne soap  Enema rashes may be coarsely mornih
form  So called septic rashes may follow bumns or
wounds mficted with hamolytie streptococer when
they are reafly saneties of searlet fever sn other
cases they may preseat miwxed merbithform and
hemorhagie elements of which the sgent
1s unhnown  ‘They are prone to occur about the hnees
and clbons

It may be noted here that rashes are stilf something
of & mystery B 15 obvious that they represent
changes in the blood vessels of the shan but why they
should so constantly appear i the same place and at
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the sume tume 1 the course of anv given mnfectious
process, why thev should favour one aren and avord
another, what governs thair duration—~thesc are just
a few of the questions to which at present we ean
provide no answers m the vast majonty of eases  We
lase to take them for granted and learn thew charac
tensties as carcfully as we can
When confronted with o rash simulating perfeetly
that of some well known exanthem but with no other
signs of the disease and nothing to account for ther
absence eg a typreal measles rash with no fever no
signs or symyp and no historv of the
admmistration of n prophvlactic njection, the student
must go carefully into the foregong possible sources
of the eruption and he will frcquently succeed
discovering the canse  No diggnosts must erer be
wmade an a rask alore  WWhalaer the rash may hame
suggested to ham  the student musl next examine the
mouth and throat 'This must never be onutted  There
1shardly an acute infections disease m whiech the bueea)
civity hns not some suggestive and often vital clue to
offer Indced a pale quet oropharvnx will pramptly
and conclusively refute the testimony of the shin m
suspected measles or scarlet fever  In the former
Tophik s spots are often diagnostic  1n the latter the
angna* and papilinted tongue are essential  In small
pox or chickenpox lesions are often present on the
palate or phurynx and mav ehneh a dingnosis therto
uncertun  In mumps the mouths of Stenson s and
Wharton's ducts arc often enlarged and wjected
The diagnosis of diphtherin can vsually only be made

* Thia term 1 often onfusmg to the student  Ang ra alone
oesns an nflamed (Eroat. quite unrelated to anguia peciors
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after the closest exammmation of the oropharynx
Even m whooping cough a sublingual ulcer may
afford confirmatory evidence not to mention that the
exploration of the posterior tongue with 4 spatula
vall usually provoke o typical paroxysm 1 a genune
case

The patient should f{wst be asked to put out the
tongue (even quite small children will comply with
this request) which very often affords svaluable
information though as a factor mn disgnosis 1t has
tended to become undeservedly neglected m recent
years possibly beeause (thanks to the well known
advertisement) 1t suggests a diagnosis arrived at on
horsebach 1 the pubhic hihway mstead of in the
laboratory It 1s by no means so unscienttfic as 1t
would appear  In nearly all virus infections the loeal
lesion 18 1n the nasopharynt and virnses as we have
noted conduce to proliferition of streptococer  Where
streptococcal proliferation 1s proceeding a character
istic pieture 15 produced  The tongue 15 red and
inflamed, and the papill are enlarged and promment
showing throu h a deposit of grey white fur (see
Tlate TV} Tlortd examples of this are seen mn searlet
fever measles tonsillitis and so on but mn muld degree
15 15 extremely common 1 chichenpox rubella and
often diphtherma  Such a tongue mdicates definstely
that there 1s 2ctive infection m progress It 15 almost
mvanable m cluldren when the above conditions hold
good 1n adults 1t 1s often unnccountably ab ent A
thick white uniform fur 1s the commonest appearance
m the adult though n severe or prolonged infections
it may appear as descnibed or slternativedy shimy
v and dry with a central brown deposit In
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the same time m the course of any given infectious
process why they should favour one area and avoid
another what governs their duration—these are just
a few of the questions to which at present we can
provide no answers in the vast majonity of cases Ve
have to take them for granted and learn their charac
tenstics as carefully as we can
When confronted wath a rash simulating perfeetly
that of some well known exanthem but with no other
signs of the discase and nothing to account for their
absence eg a typical measles rash with no fever no
nt S1gns or symp and no history of the
admimistration of a prophylactic mjection the student
must go carefully into the foregoing possible sources
of the eruption and he will frequently succeed 1n
discovermg the cause No diagnosis must eter be
made on a rask alone VW hatoer the rask may haie
suggested to hum the student must next examine the
mouth and throat This must never be omitted There
15 hardly an acute infectious disease 1n which the buecal
eavity has not some suggestive and often vital clue to
oifer Indeed a pale quet oropharynx will promptly
and conelusively refute the testimony of the skin n
suspected measles or searlet fever In the former
Koplik s spots are ofen diagnostic 1n the latter the
angina* and papillated tongue are essential In small
pox or chickenpox lesions are often present on the
palate or pharynx and may chinch a diagnosis hitherto
uncertain  In mumps the mouths of Stenson s and
Wharton s ducts are often enlarged and mmjected
The dlagnosxs of diphtheria can ususlly only be made

& term 18 often confusing to the student Ang na slone
means an infiamed throst qu te unrelated fo angina g forts
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observation and the young practitioner espectally
should be on his guard against plumping for a diagnosis
when he 1s really uncertamn merely because he 1s
reluctaint to admit his uncertamty Let hum rest
assured that he will dimage s prestige far more
seriously by rashness than by caution

TRFATMENT AND MANAGEMENT OF THE
FEBRILE STATE

There are certain general principles which govern
the treatment of the febnle patient which m many
conditions are the only mensures we possess  Briefly
they may be defined as the reduction of lus oxemia
the conservation of his strength and the sceuning of
his maximum possible comfort The measures em
ployed will be described now and to save repetition
will be referred to when necessary later on as the

general treatment of the febrile state

Water as we know 1s o prime necessity of ife  So
Jong as we have an adequate supply of water we can
withstand starvation for many weehs deprived of
1t our expectation of hfe 15 reduced to & matter of
dys  The water content of the body 15 delicately
adjusted to our activities muscular and scerctory
Infever the water balance 1s disturbed  For reasons
of its own the body retamns all the water 1t can

uently the unne 1s d hed and t
also crases Fven so the patient wants more wntcr
Viater should be gisen libernlly not only because the
patient demands 1t but beeause it increases the
secretion of urine and with the unne towuns may be
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constipation o white fur 1s often evident although a
white fur 1s not lusive evid of pation
The association of the ‘ raw beef’ tongue with
diabetes 15 of course well known

The student must next mspect the gums and
mucous membrane of the chechs where perhaps
aphth-e, ulceration or hoplik s spots may be evident
Fmally he should depress the tongue and examune the
uvula fouces tonsils and pharyngeal wall  This
should be done m all cases  1ndeed 1n every sich child
the throat should be exarmned The possibility of
retro pharynpeal abscess should always be remembered
The glands should ncxt be palpated and m sharp or
obscure infections the spleen felt for The heart
must next be mvestigated The apex beat is first
located and the rate and rhythm established The
character of the sounds may next be noted  a systolic
bruit at the apex 1s common 1n febnle children and
need not receive too much attention The chest 15
next examined and other systems are mvestigated as
mndications arnise  If the foregoing has been carefully
carrted out and the temperature ascertamed the
student should be 1n a position to suggest a dragnosis
1 the vast majorty of cases

But not m all  In quite a numbcr of cases the signs
are often equnyocal and although a given diagnosis
may seem most probable a doubt may linger i the
mmnd  In infectious work such doubts should always
be respected otherwise one may do a ot of muschief
such as passmg a doubtful case of scarlet’ nto a
scarlet fever ward only to find it covered with a
measles rash the following morming The obvious
thing to do with such a case 1s to 1solate 1t under
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reduced more often by the patient than the physteian
Indeed 1t 15 often difficult to persuade the fubrile
patient to tahe anything  This 1s rarely of any moment
A patient at complete rest m bed requires very little
nourishment to keep htm gomg and more harm 15
done by thrusting food on a reluctant patient than will
ever result from a temporary fast

Where fever 1s prolonged and wastmg rapid the
situation 1s quite different but 1t will usually be found
that such patients are quite ready to take food the
only question that ansesis what can they safely have ?
While 1t 15 obvious that some care will bave to be
exercised there 15 no nced for the extravagant and
often senseless prolubitions i which our predecessors
were wont to indulge and of which we ourselves are
not altogether perhaps quite guiltless

In the ~cute stages fluds arc pushed Glucose 1s
valuable mnasmuch a5 1t 1s a potent source of energy
radily soluble and not too sweet so that it can be
tolerated 1n much larger quantities than sugar which
though equally valuable 1s usually tahken freely only
by children  Fither may be tdded to lemonade tea
orcollec Mk of course 15 basicitem eivher alone
or mcorporated mn egg fips or in dilute mulk puddings
but 1t has been greatly overdone especially m the
prolonged fcvers such as enteric  bome patients
detest 1t and m any event after a week of mulk dret
even milk addicts may find st nauseating It
should also be remembered that milk  though a
valuable food 1s a very good medwum for the growth
of mmcro orginisms and 1s a common agent 1n the
spread of epidermes if 1t 1s not pasteurnrzed  The
possibility of its Lecormung infueted afler pasteunization
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excreted  Iee to suck water in tea coffec lemonade
or broth are all equally eficactous  The patient should
be encouraged to drink by any and every means and
1t will often be found that, whereas he may refuse a
drink 1n one form he will aceept 1t readily in another
Besides relieving thirst 1t heeps ns mouth clean and
a hot drink at mght may with advantage replace a
drug, 1n secuning sleep By contrast a chilled or iced
drink may prove most acceptable to a patient whose
throat 15 too pamnful to permt of hrs swallowing
anything else

In the reduction of toxxmua apart from speeific
measures wafer without no less than water within 1s
our most powerful ally Vater without may take
the form of a cold or tepid bath or a cold or tepd
sponge Baths are not commonly employed 1n this
country the cold and partreularly the tepd sponge
bemg preferred bpongmg not only reduces hyper
pyrexia 1t the ewreul: an
the kidneys to act It 1s one of the most effective
ways of combating dehrium and should be employed
far more frequently than 1t 1s cspecrally i view of the
uncertain and often alirming results produced by
drugs 1n that conditton  Spongmg moreover cleanses
the shin thereby dumnishing the hability to bedsores
and adds materially to the patients subsequent
comfort Furthermore it may be repeated as often
as desired since there are no reactions and no contra
mndications

Diet 1n the febnle state s restricted to the more
readily digestible articles In common with other
secretions those of the stomach are dimumshed  This
15 usually expressed in anorexia the intahe beng
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mfections provided that no undue draughts are set
up Ventilation 1n general can hardly be considered
here suffice 1t to say that 1t 15 not lack of oxygen but
humidity and lack of arr movement which are the
great causes of discomfort Light good quality
woollen blankets will conserve quitc enough heat
while allowing sufficient ventilation to carry away the
layer of heated sir mext the skin and the surface
moisture  The patient should never be  half cooked
And yet this is a frequent tendency of both parents and
nurses A child with a machintosh below and an
eiderdown or lumpy heavy blankets above must either
throw off the bedclothes or wake up m 4 bath of sneat
sinece there 15 practically no ventilation with such a
combination  Excess heat 15 a frequent cause of
msomma and the vicm moreover 1s often wrongly
described a5 febrile
The febrile patient 1s nearly always constipated
This results from water conservation and whether
1t 1s at all hnrml‘ul or not 1s uncertamn  In adults the
logreal effect may be d but in children
thls 15 by no means apparent  (Prisoners of war in
Japanese hands on a starvation diet of polished rtce
often went for wecks without a bowel action and
equally without any apparent ill effects ) It 1s true
that the bowel may act as an elminator of towins
and for that reason should be encouraged gently to
act  On the other hand we do hnow that toxs
present 1n the bowel may be reabsorbed 1f the contents
are flmd at a pomt where they should normally be
solid and that diarrhcen however produced has a
pronounced enfecbling effeet Hence the emphasis
on the word gently The bnsh purge at the outset
v
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should not be ignored M), should always be kept
cool--1¢ at or below 40°C  The addition of soda
water gives 1t a pleasant detergent quality which 1s
refreshing when the mouth 15 foul

Fresh eggs beaten up raw, or hghtly boiled are very
useful  Soup and prepared meat yuices with a hittle
bread are often & welcome vanation  Tee cream with
1ts hugh fat and sugar content can be very nutnitious
« staple article 1 America at 1s surpnsing that it 1s
not more widely employed in this country 4As
regrds alcohol opmions differ  The physteian must
Ialance ats temporary (physically and psychologieally)
stimulating effeets and 1its subsequent svalue as a
hypnotic agunst the exacerbation of any ewstent
gastritis which 1t may produce 1t has no speafic
curatine value rather the reverse In all these
matters the physictan must be guided largely by the
patient It 1s a good plan to give hum no more than
he asks for and conversely whatever he asks for to
give always remembering that what 1s one mans
meat 1s another man s poison  Only water should be
pushed We must remember that our knowledge of
scientific dieteties 15 still rudimentary and that i
cases of doubt the patient 1s least likely to be wrong

In convalescence latitude and hberahty should be
practised Red meat and fat fish (which require
some hours digestion) are best omitted until the tem
perature has been settled for some days otherwise
a convalescent patient can have anything he desires

Fresh air 1s an essential of fever therapy  Best of
all 15 the open awr provided the patient be kept
warm with frequently rencwed hot bottles The open
window ranhs next espeaally n acute resp 'y
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all a sleeping patient must never be disturbed unless
for something vital no therapy can secure miore
comfort and rest than is expressed in sleep  Sleep
must be secured 1t all costs  Insomma 1s often due to
cold or excess heat or to a noise or to the need of
o urme bottle  Commonly 1t 1s due to indigestion
Sponging & hot bottle a hot drink or sn alkalne
powder may often suffice  Should no such obviously
remediable cuwse be found the physician must
resort to drugs He should always enquire and
note the amount and type of skep his patients have
secured

Those (hypertoxic) patients who are stuporous
delirous or comatose will require special measures
They are unable to indicate therr needs so that
regular opportunities for excretion must be afforded
them and mcontinence being common they may
require frequent cleansing  Bedsores easily develop
these must be avorded by scrupulous attention to the
pressure pomnts  Further unless the toilet of the
mouth s frequently and thoroughly ecarried out
parotid or submaallary abscess mhalation pneumonia
or an mtractable gastro-enteritis may ensue  These
are rarely scen nowadays but they arc not mythical
and were once fairly common

The stuporous patient 1s easily managed but the
delinous patient 1s a problem He almost alwayvs
attempts to get out of bed Restraint 15 easy while
he 1s still prone  once smitting up he may require
forable mensures  If possible 2t 15 better to guide his
movements to a harmless termination than to oppose
them directly  Should he persist mechamcal restramt
must be applicd Two bed sheets one passing over
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—a persistent reframn even 1n modern textbooks—is
clearly o piece of superstition a rchie of whit used to
be callld the ‘lowenng regimen’ wheremn any
plausible form of torture was lemtimate  If physicians
sampled their own remedies they would not supple
ment the miscries of an alteady anvious and tove
patient with a pharmacological entero colitis Aperients
employed should be of the muidest character and
probably an encma 1s wafest of all  Any purgative
which cxeites a free and flwd flow 1s bound to exacer
bate the custing dchydration, for which nature
promptly retaliates with a bout of constipation
The pulse and resp must be
recorded twnce duly and o severe cases four hourly
The number of motions per day should also be noted,
and an babies the weight should be registered once a
week  The urine should be examuined dailv  where
albummnuna 1s discovered 1 females a catheter
specimen should be obtamed to cxelude vulval
contarmination A daily bed bath 1s essential, with
additional spongings as requred  The forlet uf the
mouth 15 one of the essential measures and must on
no account be omitted The checks gums tongue
and hard and soft palates are swabbed out with lemon
and water glycothymoln or glyeenn and fanmc
acid after which the hips are cleanscd and smeared
with an cmoll non p such as
vaselime  Attention 1 best given at rcgul:u- mtervals
1t 15 then less likely to be forgotten The attendants
must strihe o balance between fussiness and negleet
the first need of the febnle patient 15 rest and too
much attention m which he 1s never given a moment
to lumself 15 almost worse than noune at all  Above




EXAMINATION AND TREATMENT 85

stimulation of the heart  eucortone or prituittin may
be of service 1 rmsing the penipheral tension

No measures can have any success honweser while
the oot couse the tosmmua remams wncheched  If
no spectfic serum 19 avarlable to combat this and no
chemotherapentic sgent to checkh the organssms from
whenee st denites the patient must rely on his own
defences  An mtravenous salme with or without
glucose may be of belp and stuhang suecess may often
result from a tewsfusion even o small one  Should
thas fad to reactiate the defence the phymican s
usually at the end of his resources e must learn
to resist the fornmdable if often mlent pressure of
relatives and others to do semetfing no matter what
wien there 15 no indieation that any thing he may do
wilt be of benefit  Such therapy —for apperrance sahe
-5 more hhely to prove misehievous than helpful
In medicine judgnient s still essentind that 1s to say
1t remams en art An njudieious dose of piuttnin
for example has before now produced a fatal hemor
rhage  kaery therrpeutic measure must be judiiously
assessedd beforehand  Unless it s clear that the patient
1s hikely to be the guner on balance he s better left
alone  Nature after all knows what she s about
whereas often the physieewn of challenged can adduce
1o more than o prous hepe in defunce of fus procedures
It 13 more than hkely that n the years to come
many of our mensures will appear almost as grotesque
and absurd as the agortes to which Charles IT was
subjected on lus denthbed Lot this wholesome
reflection temper our zeal

Prognosma 1 the scute fuiers o general will de
pend on & number of factors which may be briefly
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him Lnotted to a second which passes under the bed
can be so adjusted as to allow hum sufficient play for
his energies without permitting hmm to escape
Sponging must never be omtted Of drugs hyoscine
lummal or paraldehyde per rectum are best  Morphia
1s bad

The stuporous patient requires nasal or rectal
feeding and the catheter must be regularly em
ployed A drop of olive {or caster) oil should be
applted to the cornex from time to time since the
normal cleansing and lubricant action of the hds 1s
i abeyance, and the epithelum if dessicated may
readily exfoliate and thus provide the starting pomnt
for an ulcer Caution 1s also very necessary m the
use of hot water bottles since burns all too readdly
oceur

The patient en exiremis whether conscious or not
1s succumbmg to his toxeemua  He often les Iimply
with half closed Iids wnd cooling ltmbs as the cireulation
slowly fails It 1s customary to resort pnmanly to
heart stimulants but there are two fallacies 1n this
In the first place hus heart muscle possesses so much
reserve and no more Like a balance at the bank
this can be squandered or eked out to the last penny
every time we admmster a stimulant we draw a
cheque on the cardiac reserve In the second place
unless sometimes i diphtherta death 1s due not so
much to failure of the keart muscle as of the errculation
This 1s due to loss of contractihty of the pempheral
arterioles producing a condition analogous fo shoch
where the patient bleeds into his own capillary lake
Mamtenance of the body heat by hot bottles or the
electric cradle 15 much more likely to succeed than
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wncubation period so that the contact has either
developed the disease or has escaped with certainty
by the time the quarantine period has expired The
segregation period 1s the length of time 2 patient
suffering from the disease requires to be isolated eg
Rubella  quarantine peniod twenty one days  segre
gation pertod—until rash has faded—at most seven
days In most verus mfections the segregation perod
should antedate the first characteristic sign of the
disease by some days  Thus in measles the patient 1s
most wnfections durmg the mitial catarrh which may
oceasionally precede the true rash by a wéek

Sore TnroaT IN GENCRAL

Of all complunts that the student will encounter
(and himself suffer from) during his infectious work

sorc throat 1s probably the commonest This 1s
quite understandable 1f we reflect for a moment  All
infection as we have stressed must effect an entry
mto the body somehow Tlus 1t can only do through
the brolen shin or through one or other of the channels
by which the body communicates with the outside
world These the rectum vagina and urethra—apart
from venerenl or puerperal disease—may for all
practical purposes be dismissed as potential gateways
of infection Ve are left therefore with the nose and
mouth opening into the pharynx—the oro naso
pharynx—as the man portal by which mfection ean
effect an entry

The oro n1so pharyn¥ 1s i fact the main route by
which the vast bulk of infectrous diseases gan access
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summanzed as follows —(a) the promptness with
winch speeific treatment (where 1t 15 available) 1s
carnied out e g serum in diphthenia  (B) the age of the
patient  every year below ten and over sixty renders
prognosis less favourable (¢) the general nutrition
of the pattent—the lean and over plump are both
handicapped  the former in all infections but
especially n diphtheria the latter in certain con
dittons  notably p (d) the of

Besrl L ¥
Dysentery
Measl n
Diphts rla
Typh 4F
Puerperal F
Fertus Is
Tnteritts |

¢ to
epin TF
o © 20 Jo 40
T'g 8—Death rate per 100 cases in L C C hospitals 1932-37 ¢

another pre existent or comneident disease  thus
measles superadded to actrve y tuk 1
may produce a rapdly fatal exacerbation while the
comneidence of measles or whooping cough with one
another or with diphtheria may result m a very
unpromising situation

The quarantme peniod of any infection 1s the time
for which a person exposed to the disease requires to be
1solated before minghng again with his fellows It s
usually one day longer than the longest known

* Befare the mtroJuction of the more pow  ful sulphonanudes
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weubation period so that the contact® hos erther
developed the disease or has eseaped with certamty
by the time the quarintine period has expired  The
segregation penod s the length of time a patient
suffering from the disense requires to besolated eg
Rubella  quarantine penod teenty one diys  segre
gaton pertod—until rash has faded—at most seven
days In mostirus mfections the segregation penod
should aniedate the first charactenstic sign of the
disease by some days  Thus sn measles the patient 1z
most nfectious during the mutwl catarrh which may
oceasionally precede the true rash by a wéeh

Sore TarosT v GENERAL

Of all complunts that the student will encounter
{and himself suffer from) dunng s infectious work

sore throat s probably the commonest This 1s
quite understandable if we reflect for & moment Al
mfection as we have stressed must effeet an entry
wto the bady somehaw  This it enn only do through
the broben shan or through one or other of the channels
by which the body commumeates wath the outside
warld These the rectum vagma and urethri—apart
from \enereal or puerperal discase—may  for all
practicif purposes be dismissed as potentinl gatenays
of mfection We are left therefore swith the nose and
mouth opemng nto the phirync—the oro niso
pharyax—as the man portal by which wnfechion en
effcet an entry

The aro naso pharynss n fact the mam route by
which the 1ast bulk of infectious discases gam access
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to the body  Infeeted dust may be mhaled mfected
droplets may impinge directly on the oro naso
pharynx where they may proliferate or they may be
mhaled or swallowed nfectious material may be
wtroduced by the finger or by an mfected article
such as a handherchief spoon or pene  And of
course nfected food or drinks mey in the ordinery
course of eveats be unsuspectingly mtroduced and
swallowed -

The renetion of the ore nasa pharyax to the mtro
duction or lodgment of such wfection will depend
largely on the nature of the infecting agent  Thus
m the ease of the Iberthella typhy or the dysentery
braith which merely pass through in food there 1s no
obvious local reaction at all at any time Nor asa
rule does the tuberele baciilus at fisst entry produce
any reaction to speak of though st may mbate a

cold  But in the case of those bactena normally
adapted to flourtsh i the upper respiratory tract eg
the streyp the prie us the
coceus and the staphylococeus as well as almost all
the pathogenie wiruses a reaction will follow—not
wnmediately—but m duc course depending on the
meubntion pertod of the wyading nfechive agent
Thus reaction may range from a shghtly  dry  throat
with or without a bttle nasal discharge to a severe

cold ormay even go asfarasa ﬂond and extremely
pamnful e —10
chills fevers »omxtmg and so on mn) “be shght or
absent 1w the first and second instances but will
probably be severe in the last  Mild reactions ave
espearally hable to follow wmfections in persons who
already possess 4 high degrec of immumty to the
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infecting agent  thus & nurse m n searlet fever ward
with a high general resistance to streptococer may
experience merely the mildest reaction from invasion
by u streptococeus of dangerous virulence which 1f
commumeated to a patient devord of such immunity
might produce o violent attack of scarlet fever

In general then a cold or & sore throat 15 a
danger signal announang that some sort of mfection
has quite recently been sustained and that the stage
of invaston has now arnived  In a cluld 1t may signify
the onsct of measles mumps rubella chichenpox
smallpox nfluenza or nfantile parelysis and of
course of searlct fever or diphthenn  or 1t may
mercly indicate an attack by one of those mdcfinute
{and probabile multiple) viruses that give nse to what
we call o common cold  In a nurse it indicates
that she has recetved a dose of mfcction of one sort or
another which of course she may dcvelop but to
which she may be more or less immune and whieh
therefore she mny often shake off 1n a few days
without madent  Dut—and thus 15 important—she
may very well transtmit such an infection in the course
of her duties to others who are not immune with dire
results

A ghinee at Fig 9 will readily show what oppor
tumties for cxploitation arc open to an agent which
establishes itself 1n the oro naso pharvax  Thus 1t
can spread straight down into the larynx trachea
and lungs ot up the Fustachian tubes to the muddle
curs and mastouds ot mto the mavillary antra or any
orall of the sinuses-~frontal cthmerdal or sphenoidal
Tt ean al o spread direetly down the acsophagus causing
osophagiti - but i practice 1t seldom does Whatas
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far more lihely to happen is that the mfeetive agent i
swationed m the sputum and thus mireduced into the
stomach and mtestines perhaps to set upnflammation
there  Inaddition to any or all of these extenstons 1t
may pass mto the blood nnd this 1t hadntually does m
the ease of g
memngtis and prob'\b!y wn most l( not all virus
diseases  Sore throat therefore mmy constitute the
prelude to a wide range of posuible and often pentous
exenturhfies It 55 the first signal that nfection
has guned o footing and that battle has been Jomned
It must never be underestimated or sgnored

Treatment —In purely wirus  sore throat there s
usuaily hittle more than a feeling of rawness or dryness
Treatment 15 hardly requured and s oany ease s 10
cifectine  Cocenl proliferation s to be feared honever
1t will be marled by the mtensification of fover and
of loeal myeetion and usually by the appearance of
cxudate  To guard agmnst it itis tempting ta employ
sulphonamides or pemaithin praphy lastieally, espeaindly
pemelhin Jozenges A warming may be ntroduced
here however beeause 1t s Iihely that these antt
bioties may be employed wtermuttently for very
bricl periods and 1 sery small dosages thus possibly
enconragmg the appeirance of sulphoninude or
peniettlin resistant forms  If they are to be employed
et thern be employed dewmsively othermise the last
state mny be worse thin the first




SECTION V
THE STREPTOCOCCAL INFECTIONS

ANY attempts have been made to classify
Mthe streptococer but none s completely
satisfactory They have been classified on
morphologienl grounds {(eg s longus brewws) or by
their assocation with a certan habitat or a certan
discase (s saluarius s erysipelatis) or by therr fer
mentative reactions with sugars Nowadays they
are commonly divided by therr behnviour when
grown on a blood contmning medium  Either the
blood 15 unaltered (non hemolytic) or 1t shows a
greemush yellow colour due to incomplete hxmolysis
(a hxmolysis) or finally 1t shows o clear decolourized
zone of complete hxemolysis (8 hemolysis)
Ve are here concerned only with the Iast--the
B hmmolytic streptococer  Of these some thirty
different serological types have been recogmzed by
agglutination tests about twenty five of which give
nse to scarlet fuser  I'rom this it follows that some
thirty  duf T 1 o pls
may confront the body defences of which about
thenty five carry 1 addition & vamable amount of
an erythrogeme or rash produeing fraction (which may
also vary shghtly) Ve may thercfore regard each
individual streptococens as earryimg 2 sheaf of ant
gens  Suppose the complete range availible to be
ABCDEF F C onegrenstrun nught possess
themall another A B C D I T another perhaps
1
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A B C, D E G and soon whie another might
possess only A B or A C 1t s clear therefore that
an mfeetton with an A B orgamism would result
e httle or no immumty to an orgamsm consisting
mamly of C D E, or F which goes far to explamn
many of the anomalies hitherto observable For it 1s
common experrence that while mmumty to the
erythrogeme fraction of the toxmn is fauly readily
developed immumty to streptococeal infections as a
whole 1s uncertam and transtent  Thus (as a result of
T with a Al type) dary strepto
cocel ihtss 1s in conval from
scarlet fever though a rash (true relapse) 1s rare  But
the erythrogemie fraction of the toxin though ehmeally
so assertive 1s relatively umimportant 1nasmuch as
the virulence of any given stramn of streptococcus 15
not to be mensured by the intensity of the rash it
produces and a case of tonsiliis due to a non
erythrogeme stramn may be just as dangerous <nd
infectious os the most flond searlet fever

Of the scarlet fever encountered in Londen some
60 per cent of cases are due to the first four types
Since type 4 contams relatively few and weak antigens
the mmmunity 1t produces 1s feeble 1ndced even the
erythrogenic fraction s so poorly represented that a
remnfection with a virulent polyvalent strun (rich i
antigens) practically approvimates to an invasion
by a diferent orgamism  Hence in type 4 cases

relapses  With rash production are common and
the relapse 1s usually much more severe than the
ongmal attach By contrast the * Dochez (type 10)
strain from which Dick toxin and the therapeutie
serum are made, 1s a virulent stran so polyvalent
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that 1ts antiserum 15 valid 1n almost every scarlatinal
nfection

The Dick fest 15 based on the fact tlnt the toxin
mnjected mtrad Iy will ma P produce
& localized erythema at the mjection site  In practice
02 cc of a yyr dilution 1s introduced usually on
the left arm & control with heat innetivated town
is done on the nght  An area of erythema, the size of
a sixpence or a shiling will develop 1n susceptibles
The result should be read 1n about 24 hours as fading
1s rapid  The test 15 a good indication of immunsty
to such antigens as are carned by the Dochez
strain and especally to the erythrogenie fraction

The Schultz Charlton test depends on the power
of the therapeutic serum to counteract the erythro
genie action of the toxin 02 cc of the former 1s
mjected where the rash 1s heaviest and most confluent
Thus 15 usually on the abdomen ‘The test should not
be done where the rash 1s blotchy—c g the limbs
A positive result 1s indicated by an area of blanching
the size of o halfpenny or a penny which appears n
about twelve hours  The test if done within the first
two days 1s quite rehiable

1t will be clear from the foregomng thit should an
infcetion wath an erythrogenic hremolytie strepto
coceus occur elsewhere in the body other than the
oropharynx a searlet fever rash may well result
This 15 the genesis of surgical and puerperal scarlet
fever and apart from the unusual situation of the
local lesion these conditions do not differ matenally
from the ordinary disease

The streptococes impheated i erysipelas and many
eases of puerperal fever unmarked by rashes are
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also fully hamolytic  In the Iatter an anmrobic
vanety has frequently been isolated No doubt
many mstances of these diseases are also duc to
scarlatintl orgamsms, but since adults arc largely
immune to the erythrogente fraction norashes develop
Cases of these disewses however do not react so
favourably to searlatinal secrum as does scarlet fever
proper possibly beeause 1t 15 primanly an antitoxte
and not 4 bacterierdal serum and the course of these
diseises 1s governed more by proliferation of the
organtsms rather than by toxema  Drugs of the
sulphanilamude group or Min are therefore much
more likely to prove cffective than serum

ScarreT T'Ever

Scarlet Fever 1s an teute specific infectious disease
charactenized by mflammation of the throat 2nd
mouth and by a typical rash

Cause—as noted the streptococcus hemolyticus
scarlatine The orgamism 13 found m the nose
throat and all discharges throughout the disease
and frequently for long periods thereafter should
unhealthy conditions obtain  Carriers are common
though often intermittent Thus the orgamsm may
persist m an mfected antrum or stnus and only over
flon when some ntercurrent mfection {eg a cold)

causes a flare up
lil age C between the

fifth and tenth years  Second attachs are by no means

rare
Incubation Pertod —Two to scven days
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Segregation Period —Usually three wechs or until
alt discharges have ceased  Desquamation s nof
mfectious and should be ygnored

Pathology —The bisic clement 15 the prolferation
of the orgamsms in the oropharynx preducing tovins
which when absorbed result n the fever snd (by
dilatation of the superficia] capill ) therash Unless
m eertmn rare hypertowie and perhaps septic cases
the orgmusm does not mvade the blood  The blood
shows at first a polynueleosts and later an cosmoplnlit

In the presence of serum the sulpbonanudes and
pemcatln death from the uncompheated muld type of
searlet fever prevalent i this country to-day 1 almost
unknown In former days when  towie  and septic
cases were prevalent post mortem examunation might
rereal i toxie ceses  the chinges customary
septieamn—mtinse congeshion of all the viseers and
probably humorrhages nte the shin and under the
serous and mucous membranes  In septic cases there
would be mtense congestion and usually uleeration
of the fattces cnorntous swelking of the cervied glands
perhiapy with ulecration of the laryns and a sepuie
pneumomt Pus i the sinuses puddle cars ete
would also be enconntered

Course —Fhe onsct 15 abrupt with fever vonuting
and sore throat  The Iatter becomes progressnely
worse and witlun twenty four hours the  cnanthem
or  muecous membrsne rash 15 well developed {sec
late 11} Tha consnts of a bnght wjection of the
buceal mucosa gonerilly  most marked on the fwuees
nnd tonsils  The atter may be swollen and covered
with exudate  The pakate—hard and soft~mny be
stippled with punctations forsshadonwmg the shin
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rash yet to appear The Lips are bright red and the
tongue 1s covered with n thich fur except nt the
edges where the enlarged nflamed papille show
through In = further twelve to twenty four hours
the exanthem (shimn rash) appears (sec Plate IV) This
produces a typical picture  The face 1s deeply flushed
excepting an oval arca surrounding (and contrsting
with} the bright rod lips—the eircumoral pallor  The
rash proper begins on the neck and sprends rapdly
over the trunk and hmbs It consists of a bachground
of brghtly flushed shin agamnst which the enlarged
capillary loops in the papile show up as a stippling of
myriads of tiny pomnts of a deeper red—hence the
deseription = punctate crythema  On the hmbs these
punctations are much cowrser Often many tiny
sudamina may be secen At the flexures especially i
front of the elbow extrivasation from the loops may
oceur and petechue develop  when present this 1s
known as Pashiag sign  Because of the thichness of
the epidermis, the rash 1s seldom seen on the palms
or soles

In a sharp casc untreated by serum thts preture
may persist for a week or more Defervescence 1s by
lysis  As the rash fades desquamation begins usually
about the end of the first weck It commences on the
neck contmues on the trunk and may persist on the
palms and soles for six weeks Desquamation con
sists 1n the shedding of the horny layer especually
over the papilie consequently the most typieal vanety
1s the pinhole  often best seen on the fingers
resembling a pmhole made in paper looked at from
the reverse side  On the hands and feet the dead skin
may come anay Iike a ragged glove exposing a red
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shiny ares of new emthchum beneath  The searlet
Sever {streplocaccal) fongue 13 at first heavily furred
with enlarged snflimed papilae showmng through at
the marmns——the whie dratberry  tongue (see
Plate 111} Later 1t clears from the edges mwards
Ietving & film of fur an the muddic and a few seattered
wstands of white among the promnent paplic at the
murgins—the red stra cherry  ton,ue Iinally as the
mfltmmation subsides 3t clears completely ond
acqures o purphsh tmt—the raspberry  tongue
This preture  though best seen 1n scarlet fever s not
exclusne to 1t and may be encountered whereser
hemolytie streptococer sre metine n the buceal
cavity—c g often i meastes diphthena cluchenpox
or rubella It s not usunlly typcal in ndults

Types ot Scarlet Fever —kour types amre usually
deseribed —(1) the simple type desenbed sbove
{2) the sephic type (scarlatina anginosa) wm which
these may be n fulmmant infcetion of the tonsils
perhaps with the formation of a streptococeal mem
branc or with scvere uleeration perforation er even
destrction of the soft palate  Fetension to the
latyny maey occur aud gross ecrvienl ademitrs and
profuse nasal and sural discharges may be present
{rom the outset {3} the toxte ty pe (searlatina mahigna)
Simee oll evses of searlet fever are of necessity toxae
this name s mnleading  Lhe term hypertoue
would be prefuable where marked debnum prostra
tion and arculatory fature are the dommant fuatures
of those extremely sciere cases which undoubtodly
{though rurcly) occur  the term  towe searlet feser
Ias howerer boen apphed to linesses charactenzed

by shight or moderate angian profound toxemin
°
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and a sparse petechusl rash  Such a preture mught
represent the onset of any overshelming mfection and
one must often wonder how the dragnosis was arrived
at unless with the cye of farth  Much the same
applies to (4) the heemorrhagic typc wherc blcedmg
from the mucou
with perhaps a transient scartmiform msh usher
m a rpidly fatal mtoueation  Such cases could now
adays be vinfid by throat swabs blood cultures and
the ty ping of the orgamsms wolsed  In this country
rapidly fatal cascs of any type are now excessively
rare  the overwhelnung majority bemng simple with
an oecastonal septic and very rarely a truly hy pertoxic
cxample Itis probable that m these Jast cases we are
mostly dealing with o septicerma

Comphieations occur i roughly the following order
of frequency  ademibs  rhunitts  otitis  arthnbg
smusittis nephiritis endocarditis ete ‘These may be
grouped as earfy—~oceurnng dunng the first ten days
and latr wsually sbout the third weeh  They nny
be agam subduided as local and gencral  Loesl
complications—ademtss rhuutis otitis and sinusths
—result from direet etension of the organsm from
the throat whereas goneral complieations ar usually
due not to the oryvssm but to the toxin Eather
may be late or carly  Nearly alnays the onsct of 5
camplication 1s symalized by a bout of fever which
persists as long as the complication 1s advanesng

Atdembs of the tonsitlr glands occurs 1 some
degree m almost every ense  The glinds are moder
atelt enlarged and tender but they usally subvide m
& few days  Occasionrlly {espeewlly m septie cases)
the enlargument 15 considerable, the surrounding
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cclinlar tissues of the nech are mvolved m 8 hard,
tense, branny swelling— bull neck '—as 1n hyper
toxe diphthenn (Tig 10 below)  In such cases
suppurition 1s hkely, even celiulttis of the neck may
ensue

Rhuwmorrhoea is alvo common  In septic cases it may

Fig 10— Bullnack n e ael ¢ fover i much raser thon
wn dihthoria. bt may oceur in  septie  caws

be profuse thin and sinous later becomng purnlent
It 15 often very persistent  Late rhunorrho s most
snfeetions and s wmportant agent of spread  No
case uh a moist nose showld be discharged Himn
orracea 15 alse 8 prime source of mprtigo  Cases of
persistent shinorrheea should be wolated
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Arihnibis (fozic) wsually occurs about the end of
the first week It 1s more common m adults It
affects mamly the small joints of the hands and feet
which may become slightly cnlarged and tender
They usually clear up readily  In those rare septic
cases however where the orgamsm has penetrated
wto the blood suppuratite arthntis of the larger
Joints may ensue

Sinusibis 13 not uncommon While any sinus may
be involied the cthmord seems to be most frequently
piched out  Where this oceurs there 15 persistent
fever headache and probably edema of the Iids
though sometimes the condition 1s latent  Pus
dormant 1n a smus may prove an actine source of
nfection months later

Wephritis —Albuminuria 15 comman wn scarlet fever

n all febnle states but ncphntts 1s nownadays
vely rare It oceurs not dunng or following
utial fover but during the third weeh a9
or localized hxmorrhagie glomerule nephnitis
et may be maidious with inereasing albumn

» and diminishing exeretion of urme or it may be
sudden with sharp fever and a drastically reduced
output of unine contmming albunun blood and casts
There may even be stppression  Concomitantly there
s often recurrent angina with ademitis  The vast
majonty of these etses termumate favourably i one
tno or more weeks but rarely the condition advances
steadil) marked by headache vomiting inercasing
arteral tension anxmia and progressive emaciatiop
to terminate in anasarcn urxmua and death

Endocarditis — \lthough <o frequently and econ
fidently ascnbed to scgljc&.lnx%mnho‘og:ml

g —
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cellular tissues of the nech are mvolied m a hard
tense brawny swelhing—* bull neck P—as wn hyper
toxie diphtherra (g 10 below)  In such cases
suppuration 1s thely  even cellulitis of the nech may
ensue

Rhunorrheea 1s also common  In septic cases it may

Fig 16— Bull acck w scariot fover 1s mu h rarer than
1n diphthorss bub may occur s sophio  cases

be profuse thn and santous later beommg purulent
It 1s often very persistent Late rhmorrheea 15 most
mfectious and 1s an ymportant agent of spread No
case wutk a mowst nose should be discharged Rhn
orrheen 15 also a prime source of umpebigo  Cases of
persistent rhinorrhea should be isolated
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In a particular ward sll patients were swabbed as a
routine on admisston and twice weekly thercafter
‘The nasopharyngeal flora of all the stall was Iikewise
recorded The results were illuminating It was
found for example that at a grnen tume all swabs
would yield say types 1 2 3 or ¢ Then a sharp
case due to say type 9 would be admitted Three
days later one of the convalescents who was up
would develop an otorrheea  But whereas hus ongmal
mfection was tvpe 3 lus otorrhoea would yield type 9
Perhaps one of the nurses who simultaneously had a
shght dry throat would also yteld a culture of
type 9 Presumably both had bccn u\l‘uctcd from the
new patient I* er;
inmumity and partial gcueml mmunity to the
streptococcus no rash and only shight morbedity
would result from the fresh mfeetion  Nevertheloss
this 1s probuably the genesis of most of the late
complications  Such reinfection 1s most hhely to
occur with pattents who are up when thar euriosty
or social mstincts lead them to imestigate a new
comer  The morl 15 that convalescent cases should
not nungle with neweemers and thit all severe new
easts had better be seregated sinee an organtsm of
unusual virulence may give m e to a lot of muschref

In regard to nephntts we may beieve erther that
the witil toxemin wjures the glomeruli in such a
way that the damage 15 not mamfest for about three
weeks or that it merelv sensitizes them <o that
should a rewnfection oceur an aflergie flare up may
ensuc  Certamly the Intter theory scems the more
phwsible and would al o scem to apply to endo
canditis when at oceurs
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departments, endocarditis, at any rate durng the
course of the diseasc, 1s rare  Many chitdren mamfest
a systohe brwt dunng the mutal fever which soon
disappears  The belief that the rheumatic type of
carditis 1s commonly wiated by scarlet fever 1s 1n
my own expertence quute unfounded though an
existing leston may be reactivated Further when
endocarditis does arise de nove 1t 1s a Late and possibly

allergic ' phenomenon (tade tnfra) which may as
readily attack the aortie as the mtral valve and s
not necessanly ssoctated with any signs of
rheumatism

P and Empy are Dihe
wise extremely rire While almost any lesion may
oceur 1n septiexmic cases i the usual case chest
compltcations are so rarc that when they oecur one
may justifiably suspeet some deviation from normal
pathology  Nothing 1s indeed more strihing than the
fact that though hzmolytic streptococer are proh
ferating abundantly on the tonsils in the scarlet fever
of to day they scldom pass down even as far as the
larynx whereas in measles although mmtially scanty
they readdy nvade the respiratory tract This
rresistibly suggests the conclusion that unless pre
siously devitalized by a virus or other myvader the
respiratory mucosa offers & formudable barrier to the
hemolytic streptococeus

T logy of Late C ; —As previously
mentioned  ndembis  otiis  rhinorrheea e may
either occur during the first week or during the third
Thes fact has naturally aroused much speculation as
to the pathology of the late compheations  Recent
worh however has gone far to offer an explanation
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In a particular ward all patients were swabbed as a
routine on admission and twice weekly thereafter
The nasopharyngeal flora of all the staff was ikewise
recorded The results were illummnating It was
found for example that at a given time all swabs
would yield say types1 2 3 or ¢ Then a sharp
casc due to say type 9 would be admitted Three
days later one of the convalescents who was up
would devclop an otorrhcea  But whereas his onginal
mfcction was type 3 Ius otorrheea would yield type 9
Terhaps one of the nurses who simultaneously had a
shight dry throat would also yield a culture of
type 8  Presumably both had been infceted from the
new patient  Possessing complete  erythrogenic
inmumty and partial general immumity to the
streptococcus no rash and only shght morbidity
would resnft from the fresh infectton  Nevertheless
this s probably the genesis of most of the  late
Such e 15 most lkelv to

occur with patients who are up when thr curiouty
or social instinets lead them fo mvestigate a new
comer  The moral 15 that conyaleseent eases should
not mngle with newcomers and that all severe new
cases had better be segregated since an orgamsm of
unusual virulonee may gue mse to 4 lot of muscluel

In regard to nephritis we may beve aither that
the mitinl tosmmiy injures the glomerult i such a
w1y that the dimage 1s not mamfest for about three
weehs or that 1t merely sensitizes them so that
should a reinfection oceur an allerge flare up may
ensue  Cortamndy the latter theory seems the more
phizable and would alo scem to apply to endo
carditis when 1t occurs
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departments endocarditis, at any rate during the
course of the disease 1srare  Many chuldren mamfest
o systolie bruit during the mitial fover, which soon
disappears  The belief that the rheumatie type of
carditrs 1s commonly mifiated by scarlet fever 1s 1
my own expertence quite unfounded though an
custing lesion may be reactinated  Further when
endocarditis does anse de 010 1t 13 8 late and possibly

allergte  phenomenon (vide nfra) which may as
readily attack the aortic as the nutral valve, and 1s
not necessanly associated with any signs of
rheumatism

Pencarditts  Ppeumonta and Empyema are hike
wise extremely rare  Wiile almost any lesion may
oceur In septiexmic cases i the usual ease chest
complications are so rare that when they occur one
may Justifiably suspeet some deviation from normal
pithology  Nothing 1s indeed more strihing than the
fact that though hzmolytic streptococer are proli
ferating, abundantly on the tonsily mn the searlet fever
of to-day they seldom pass down even as far as the
larynx whercas in measles :lthough wmitially scanty
they readdy nvade the resprratory tract This
resistibly suggests the conclusion that, unless pre
s1ously devstahized by a virus or other mvader, the
respiratory mucosa offers o formidable bartier to the
hzmolytie streptococcus

Pathology of Late t —As previously
mentroned ademitts  otitrs  rhinorrhees ete  mav
erther oceur during the first week or duning the third
Thus fact has naturally aroused much speculation as
to the pathology of the late complications Recent
worh however has gone far to offer an explanation
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In a particular ward all patients were swabbed «s a
routine on ndmission and twice weekly thereafter
‘The nasopharyngeal {lora of all the staff was likewise
recorded  The results were allummatmg It was
found for cxample that at a given time all swabs
would yield say types1 2 3 or 4 Then a sharp
case due to say type 9 would be admitted Three
days later one of the convalescents who was up
would develop an otorrheea  But whereas his onginal
mifcetion was type 3 lis otorrhaea would yield type 9
Perhaps one of the nurses who simultancously had a
slight dry  throat would also yield a culture of
type 9 I’resumably both had lieen infected from the
nes patient Possessing complet.  erythrogeme
wnmunity and partial general immumty to the
streptococcus  no rash and only shght morladity
would result from the fresh mfection  Nevertheless
this 1 probably the genests of most of the late
ton>  Such fi 1s most hhely to

oceur with patients who are up when thar curionty
or social instinets lend them to imvestigate a new
comer  The moral 1s that convaleseent cases should
not mmngle with newcomers and that all severe new
cases hnd better be segregated since an organtsm of
umiual sarulence may gine wise to a lot of mischief

In regard to nephritis we may Ixlieve erther that
the mutial toxemin mjures the glomerul in such a
w1y that the damage 1s not manmifist for about three
weehs or that it mercly sensitizes them so that
should a reinfection occur an allergie flare up may
ensue  Certamly the latter theory seems the more
phwusible and would al o scem to apply to endo
canhitis when 1t oceurs
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departments endocarditis at any rate dunng the
course of the disease 15 rire  Many cinldren mamfest
a systohe brut dunng the imtial fever which soon
disappeirs  The belief that the rheumatic type of
cwditis 1s commonly untiated by scarlet fever 15, 1
my own experience quite unfounded though sn
existing lesion may be reactivated  Further when
endocardibis does arise de noro 1t 13 & late and possibly
allerie  phenomenon (tide anfra) winch may as
readily attack the aortic as the mitral valve and 13
not mecessanly  assoaated with any sgns of
rheumatism
ditis P and E are ke
wise extremcly ruwe  While almost any lesion ma)
oceur In septicemuc cises in the usual case chest
compheations are so rare that when they occur one
may justifiably suspect some deviation from normal
pithology  Notlung 15 indeed more strhung, than the
fact that thougyh hemolytic streptococer are prolt
ferating abundantly on the tonsils in the scarlet fever
of to day they seldom pass down even as far as the
larynt whereas 1 measles although imtnlly scanty
they readily invade the respiratory trict  This
bl 1 T the ) that unless pre
viously devitahized by a virus or other wmvader the
respiratory mucosa offers a formudable birner to the
heemoly tic streptococcus
t of Late Compl —As previously
mentioned adembis otiis rhwsorrhaea elec may
either occur dunng the first wech or durmng the third
This fact has naturally aroused much speculation as
to the pathology of the late compheations Recent
worh howcver has gone far to offer an explanation
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Tn a particular nard all patients were swibbed 2s a
routine on admussion and twice weekly thereafter
‘The nasopharyngeat flora of all the stall was bhewse
secorded  The results were illumanating It was
found for example that at a given time all swabs
would yield say types ¥ 2 8 or 4 Then o sharp
case due to say type ® would be admitted Three
days later one of the convalescents who was up
would develop an otorrhcea  But whereas Ins ongmal
nfeetion was type 8 his otorrheea would yield type 9
Perhaps one of the nurses who simultaneously had a
shght dry throat would also vield a culture of
type 9 Presumably both had been nfected from the
new patient P eryth:
wmmumty and  partial gcv\cn\ Anmumty to the
streptococtus no rash and only sight morbidity
would result from the fresh mfection  Nevertheless
this s probably the genesis of most of the late
Such tion 15 most Lkely to

oceur with patients who are up when thewr curiostty
or social mstinets lead them to investizate a new
comer  The mord 1s that convalescent cases should
not mungle with newcomers and that all severe new
cases had better be segregated since an orgamsm of
unusual veirulence may give rise to a lot of mischiel

In regard to nephnis we may beheve eher that
the mtial tocvem wjures the glomerult m such o
w1y that the damage 15 not mamfest for about three
weehs or that 1t merely sensitizes them so that
should a rawnfection occur an allerge flare up may
etisue  Certamly the latter theory seems the more
phmsible and would also seem to apply to endo
carditis when 1¢ occurs
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Rare € —Erythema nod and pur
pura may appear

Diagnosis —This 15 usually casy In the acute
stage 1t 1s made on the presence of both the enanthem
and exanthem It must not be made tn the absence of
either  Asrepgards the rash coneentrate on the trunk
1t may be equivocal on the hmbs and remember that
it should be umform if blotchy, suspect it As
regards the enanthem typical tongues are rarc mn
adults but there 1s always angina  As confirmatory
tests (a) the Schultz Charlton 1> almost always
positive m an early rash but 1t must be performed
where 1t 15 heaviest and most umform--usuvally on
the abdomen (J) the Dick fest 15 usually poste
for four or five days 1t usually swings to negafite
at the end of a fortnight  and (c) a swab for hemolyhe
streptococet  should give numerous colomes A
negative Schultz a mnegative Dich or absence of
hemolytic streptococer will throw sertous doubt on
the diagnosis In cases defcrred for observation

pnhole * desquamation of the hands in three weeks
15 @ weful sign though not infalhible In doubt
ful cases either the positive Schultz or the Dick
swinging from positine to negatine are the only
conclusive signs  Culture for hemolytic streptococer
1s helpful

Diiferenttal diagnosis —Thus 1s often given from
tonsillitis, diphtheria measles rubellk ete In
typical examples of these discases there should be
no confusion the chnical pictures are quite different
The first two show no exanthem But the second
day rtash of rubella and the prodromal rashes of
measles, smallpox and especially chichenpox may
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cause considerable difficulty So too at times may
serum food and drug rashes The differentiation 1s
given 1n the table (pp 109 110) Every case suggesting
scarlet fever durmg a measles epiderme must be
ngidly serutinized

An occasional mistake 1s to confuse exfohative
dermatitis  But here the erythema and desquamation
are seen together There 1s no enanthem Transient
heat rashes m children in hot weather are sumilarly
devoid of enanthem or mdeed of any sign of morbidity

Prognosis —The death rate of searlet fever s
nowaday> less than 0 5 per cent Thus 1s due not
only to mmproved therapy but to an undoubted
dechine 1n virulence especially during the past twenty
years Scarlet fever 1s to day a mild disease  But as
this 1s sud to have occurred penodically m the past
we must not assume that it will be permanent Inany
event seplic and  toic  cases are now extremely
rare and death from scarlet fever uncomphcated by
mastoditis or nephritis 1s very uncommon

Treatment falls naturally mnto two parts  The funda
mental cause of the condition 1s the prohferation of the
organisms n the throat These may therefore be
attacked by means of the sulphonamides or penietlhin
But this may not affect the toxemie manifestations—
the fever rash and so on—for a couple of days If
toxemia 1s scvere then the antitoxic serum may be
employed when the temperature will fall and the rash
will fade Serum alone however will not usually
check the orgamsms so that otitis etc may occur
m spite of it It 1s therefore logical to employ chemo
therapy ordinanly and to meclude scrum whenever
conditrons demand it Tlus 15 sometimes estimated
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m terms of pyrexia so that as a rule of thumb any
patient with a temperature of 100 I' or over on the
day after admussion 1s given serum  Many climerins
howesver prefer to leave the body to develop its own
immunty in mild cases and thercfore omit sulphona
tmdes unless i sharp infections

Apart from the above treatment s that of the febnle
state  Special attention 15 paid to the urne a daly
specimen being examined  albumin occurning after
defervescence and apart from scrum stehness  bemg

ded with P! I oceurs n

female hould be exymmned
The diet nmgcs from fluds to ‘hght’ and  full
within about a weeh  the belief that a prematurely
generous diet might induce nephritis has now been
generally abandoned

It 1s usual to keep patients in bed for ten daysora
fortmght and to discharge them in three or four
weehs provided they are well and free from all dis
charges These periods may have to be extended in
severe cases

Treatment of complications 15 on general lines
Adenitis 1f suppurative should not be mncised too
early  Arthritis yields readily to aspinn as 2 rule
unless suppurative when drunage 1s yequired  Vas
tordatis m scarlet fever 1s not usually such an urgent
problem as in measles or nfluenza  Rest adequate
fluids and a bland diet curtailing protein (and salt
should cedema occur) usually suffice for nephrilis
One compheation often ignored rhintlis may be dealt
with at length  This 1s common not only 1n scarlet
fever but in measles acute nasopharyngeal and
chronie anterior nasal diphtheria  In the first three
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1838 usually thn and watery becommg later purulent

in the latter 1t 15 usually thick and often samous  If
umilateral and foul smeling suspeet 2 forergn body
Rhumstis 15 one of the commonest zauses of wupetige
the chuld nserting Tus finger mfo s nose and then
abrading and wfecting his shin with the mfected
fmger  In female chuldren sulvovagmtis may
occtie tn srmlar fashton  The eye s eut or & ruptured
wesicle may be lhewwse wafected  Such rhmmtis
should abways be cultured  Streptococeus searlatine
or C diphthene 18 offen present when sulphona

nudes of diphthera antitoxmn may be requred I
perastent the cawse perbaps an adenawd pad or
a foregn body must be removed The nostnls
and upper hp should be frequently cleaned and
anomted with some non poisonous appheation such
as tasehne ond finally splints should be appled
to prevent auto infectron

Proruvtaxss o Scarter PEveR

Atternpts to phibles along the same
lines as diphthena hnrve been made for many years
Small bt merensing doses of seatlet ferer antigen
{ddute toxin or toxoud) are ingected at weeldy mtervals
I coreeetly graduated smmunity to the erythrogense
fraction at least should result  The procedure
not very satisfactory becsuse since the town s not
pathogense to laboratory ammals ewh batch has
0 be standardized by assessing the  shan fest dose
Qre the amount sequired to produce a positise Dich
reietion) an human solunteers  This method s
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unrelinble  Consequently 1f too Little toxin be given
no immumty will result  if too much a *mimature*
attack of scarlet fever may ensue—ie mild fever
with a transient punctate erythema but without
angina

Patients exposed to scarlet fever can be protected
for two to three weeks by an injection of scarlet fever
antitoxie serum  About 2000 to 3000 umts are
required  the amount (in bulk) of the serum required
wiil depend on the degree of concentration  They may
also be protected by a course of sulphonamides In
either case they should be safeguarded by removing
the source of infection

COoNTROL OF OUTBREAKS

If % case of scarlet fever occurs n a childrens
ward (1) 1solate the patient (2) quarantine the ward
—usually for 2 week (8) look for and remorve the
source 1f possible—some elnld with either an actie
tonsillitis or with rhunorrheea otorrheea or 1mpetigo
or possibly a septic wound Remember 1t may be
one of the staff—with a transient nasopharyngeal
infection masqueradingasa cold  If the source ean
be removed no more need be done if not, nose and
throat swabs for hzmolytic streptococer from all
patients should be exammed though even if these are
present they are unlihely to be the source unless there
1s a discharge or catarrh  Ihck tests should be done
all round  this will divide the patients {at any rate
appre tely) mto ptibles and Al
susceptibles may then be gien an appropnate dose
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operations or wounds about the nose and face
Formerly common m surgical and lying in wards 1t
has now been almost abolished by aseptic techmque

Incubation Period —Uncertain  Probably two to
five days

Segregation Period —None usually enforeed  Vhile
formerly erysipelts may have spread—from sup
purating wounds—rapidly round a ward n these days
of aseptic techmque such spread should be out of the
question  As far as one ¢an sce most cases arse by
the patient s infecting lumself from lus nose or from
a discharging ear, and spread from case to case 1n a
ward 1s 1n one s own experience unhnown Elaborate

1solation pr are quite wry and the
condition could casily be dealt with in general hospitals
at a pinch

Signs Symptoms and Course —The onsct 15 sudden
with shivers and sharp fever though a dramatic
nvasion with ngors vomting and even delnum 1s
not unknown In about twenty four hours the
affected arca of skin—often the bridge of the nose—
becomes tense red swollen and shiny Very soon
1t begins to spread m one or other dircetion and as
1t does so the spreading edge cvolves This 1s
the most swollen part of all and 1f the fingertip be
drawn lightly across the normal skin next m line of
mvasion this edge can be felt abruptly demarcating
the zonc of mflimmation (sce Plate V) Blebs are
often a promment feature though they may be absent
As the edge adsances the skin behmd it gradually
returns to normal often showing a shght branny
desquamation  In uncontrolled cascs the process
may extend fanwise to mvolve theeyelids forehead and
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ERYSIPELAS 1s

scalp though the commonest extension 1s on to the
cheehs producing a  butterfly patch  Spread m
some cases may be very marked thus commencing
one pinna the erystpelas may traverse the face toin
volve the other and then return agamn or 1t may
yade the scalp or lower face or even mugrate to the
trunk or imbs  Gross but temporary disfigurement
may thus ensue In mfants the navel 1s often the
il focus  While actual pamn s seldom complained
of there 15 an uncomfortable feeling of tenseness
pricking snd burmng 1n addition to the febrile re
action which as noted may be exccedingly sharp
Rarely the process extends to the mucous mem
branes of the mouth and throat  As a result laryngitis
@dema of the gloths or nhalation preumonid may
ensuc  But more commonly a fulminant nfection
usually 1n the aged may penetrate to the subeutan
eous tissues espectally of the sealp producing a
celluitis with greatly cnhanced fever and a corre
;pondmg detenoration n the gencral condition In
atal cases the typhowd state may rapidly supervene
Morc usually the condition runs its course in about
a week though 1t may continue to wander about
the skin for a month or more Relapse used to be
extremcly common and often proved worse than the
mital attach  Recurrence 1s also to be feared It

13 not unusual to encounter patients who have sulfered
repeated attacks
Comnlieat Adenit

of neghb glands
cellnlitis and abscesses may occur  Gangrene 1s
rare so too arc nephntis and pneumoma  Should

septicoomua ensuc pneumonta 15 almost certain to be
u
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one of the multipk festat of this

of the ifection

Dragnosig 1s easy mmost cases  Herpes ophthalmcus
18 8 source of error but the distnbution the absence
of a spreading edge the typieal sesicles and the
(usually) severe pamn should canly differentiate 1t
Eecema solar dermntitis and the dermatitis folloning
burns ns well as the allerme reactions to snsect bites
are lso confused  Celiulitis 15 another pitfall though
m varicose uleeration  cclluhiis and erysipelas may
¢o cust  Blondes of plethonie appearance 1f afflwted
with rosacer may arouse unfounded suspieron

Pr and Treat —The 1
cellent  Trysipelas responds more promptly to the
sulphonamudes than perhaps any other discase  They
should be grven m full doses for two or three days
In addition the general therapy of the febnle state
should be mstituted and soothing local applications
such 1s calumne eream are grateful though with
sulphonymde therapy the necessity for such measures
1s short ived It 1s also well to try to establsh the
source from vwhich the patient hus infected himself
such as the nose 2n nfected Ihchrymal sac a runnng
ear or the Iike and warn Jum agamst the practice of
wieeting his finger and then rubbing or scratching
himself and thus producing ~ relapse

Caontrol of Outbreaks —These are nowadays iery
rare Should n cise occur i a general ward it should
be bed 1solated  Immediate attempts to identify the
source should be made and special attention should
be darected to possible sources i the patient hamself
Any patient wath a purulent discharge should also be
segregated  The practice of bundhng  septic  cases

F LAY
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méiserinately mto a ward wnless under the stretest
aseptic techmque should never be countenanced

Puzsreral Proexis

{While this condition 15 by nio means insvarmbly
the result of infection by the hemolytie streptococeus
yet so many of the fatal cases are due to that erganism
that it has been considered proper to msert 1t here
1 order to emphasise such a maligmnt relationship
Siner a volume might well be wntten on the subject
the student must reahize that what follows 15 merely
2 brief swmmary of o protean condition )

According to the latest regulations a woman
mty be certified puerperal pyrexa if at any time
withm tuenty ane days of the termunation of preg
naney  there is o risc n temperature of ¢ ¥ or more
sustamed for or recurning within twenty four hours
Note that while this defimbion nghtly permuts mor
bidity following abortion and muscirmage as well ns
following full term labour to be notified 1t allows of
any other febnle disturbance such as wfluenza beng
rotificd as puerperst pyrexia sheuld 1t eccur dunng
the spetified period  The naidenee of post abortion
sepis his shown a marhed merease duning reeent
years

Cause —~Infection smplanted on the puerperal penin
CUM VANt eervik OF uterus 18 the primary eause
This may be endogencns when the orgamsms are
already present as with a pre-custing gonorrhaa
or it may be exogenomg~that ss introduced {rom
elsewhere either 1 the patient hersclf (as when
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I coli spread nlong o complete tear from the rectum
or the patient suto infeets herself from & rhibis or
the Ihe} or from an outside source, through the
medtum of her attendants  Attendants may wmfect
the patient direetly by droplet from ther naso
pharyngeal or by first cont: their
fingers or nstruments wath these secrctions  the
results arc the same  Many authontics consider
droplet to be much the commonest mode of spread
The 1dentity of argamisms m the dymng patitnt’s hlood
with those of the attendant s nasopharynx has mare
thap once heen established  The orgamsms con
cerned are ly {a} wrobes & lytic sireplo
coceus  staphylococcus aurews B colv and the non
hamoly 7 » {5 ; B Welchs
non b i rolite strep and B pseudo
necrophorus

Incubation Penod —Very vanable—two days to
two weehs

Segregation Period —Patients should be removed
from labour wards aud matcrmty umts and mgor
ously 1solated until all discharges have ccased

Pathology —The normel skin and mucous memhrane
as we hnow possess vigorous powers of defence  But
when their wmtegnity has been destroyed by tearmg
erushing and the repture of therr nutrient blood
vessels they may becormne cxcellent culture miedia
for orgamsms Tollowing Jabour the penneum 1
frequently torn  The vaginal mucous membrane may
be suptured torn off or devitalzed by crushmg

posing the relatively defenceless tissues beneath
Trequently the cervic 1§ lacerated  Blood clot
another exeellent culture mediwem 15 abundant n the
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uterus and gemtal canal  Orgamsms mtroduced may
probferate without hindrance they may ascend
through the vagina to the cervix and uterus with
great raprdity  They may invade directly the cellular
tissue or the penitoneum of the pelvis  at any stage
they may penetrate to the thrombosed blood vessels

this danger 1s particularly acute at the placental site

g 1L —Tatt of inf ction n Puerperal Sepss  Note (5) the
piscents and (9) the placaital s te ono o of the o ef danger poms

ad tath broad] guenent(8) s cag Iy ach ev d butmfect; n
vu the Fnllnp!m tube (4} §

rare unless m gonotoceal cases

where access to the enormously dilated pelvie vens 1s
readily effected  Condittons for ininsion are so
favourable that the wonder 1s not that so many cascs
oceur but that so many patients escape  The prime
factor 1s the virulent invader  One has scen the most
extensine lacerations the result of prolonged and
exhausting labour followed by little or no morbidity

per contra small and insigmficant troumats have
resulted an a fatal septiceiy The reputation of
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a fulmnant mfection supervenes, the earher stages
are bkily 1o be extremely bnef or absent

Gemtal dract :nfection includes the so calfed  sapre
ma  beheved to be due to retamed products  These
may of routse be present but 115 very doubtful of
they ean genumely grve rise bo fover  About three
four of all cases notfied show some sepsis of the
uterus cervre vagna or pennzum Shich remams
focal and uncomphcated and from wlich sormal
recovery s made  Of the remaming 25 per etnt a
certaun nureber go on to [chac nflammation such as
pelvic ceflubitis  Yiere & hard moderately tender
swelling may be felt low down ngpinst the pelvie bnm
on one or both sides  When the inflammation i
volses the broad hpaments to produce pelwis pen-
tonbhy thereas pun tenderness on pressure and some
muselar guarding mn the swme fose  The patent
may vonut o0d 1s sharply sl A pelnic abscess may
form which will naturally require inession and dramage
Should the process progress to general pentombis
the patient 15 desperateh 1l pafd mnaous and
pan  Fever 3 pronounced the pulse wcreases
steudily  frequency  the abdominal museles become
nmd and vomiting may be frequent and pamfnd
Dutension may add matenally to the patients
discomfort  hesides embarrassing the heart  and
dirrheen which often supervenes 15 an omunous

sgn 1fdue asusually tothe hemol tie streptococcus
the autlook 15 extrenely grane
.

T @ and sep g are
merely vanabions wpon the same theme  Theorets
cally i pyeemis pus shonld be present in the blood
whereas wy the o A

h ore

\
y W
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abortion m this connection Is especially sinister  here
anzrobes are often mnvolved

Morhid Anatomy —This will depend on the course
the condition has pursued An almost invanable
finding 3s a subinvoluted uterus showing a necrotic
endometntis especially at the placental site  The
utersne wall may tear hike wet blotting paper  When
death as commonly has been due to septicmma the
heart muscle 15 often equally flabby and the spleen

difffuent There may be general pentonits
pneumoma  Iung abscess or empyema  Purulent
perearditss 3s not very rare  Multiple abscesses in
the hiver spleen and kidncys and 1n the more pro
tracted cases even in the muscles may often be found
In the pelvis apart from pentomtis or celluhtis the
vens of the broad lig: are not mnfrequentl
thrombosed tn abortion eases abseesses in the broad
Iigaments may result from infection conveyed by a
perforating instrument

Vaneties —Cases may be grouped as (1) local
gemital tract infcetion—utenine cervical orvagmal (2)
pelvic inflammation—this comprises pelvic cellulitss,
pelvie abscess pelvic pentomtis and tubo ovanan
abscess  {3) general pentomtis  (4) metastatic
conditions—py emun and septicemia  Other mam
festations are (5) venous thrombosis ( white leg )
(6) breast abscess  (7) eystitis  (8) pyehtts  and (9)
pucrperal insamty

Conrse —For the sake of conventence we may
imagme that the first five vaneties follow one another
m orderly scquence as indeed they may oceasionally
do with the proviso that the process may be self
hmited or arrested by treatment at any stage  1When
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It must be empt d that all \ and

degrees of sevenity can occur  Thus pelvie celluhitis
and pelvic or general peritomtis may co-exist with
septiceria A breast abscess a  white leg  (q3)
or pychtis may also comade With organisms cir
culating freely slmost any lesion may ansc In the
days before chemotherapy was introduced I have seen
acase of sep 2t d by general p
broncho pneumonia double empyema and a purulent
pencarditis make a recovery

Venous Thrombosis {(white leg) —This may occur
alone or in association with the foregoing usually 1
B coh infections The femoral vems are almost
alnays mvolied The whole hmb becomes enor
mously swollen cdematous and palid  There 1s
grave danger that a fragment of clot may break off
and block some wital vesse]l Pulmonary embolism
may thus occur the patient experiencing a sudden
pam in the chest coupled with dyspnea cyanosis
and extreme anxiety Should the pulmonary artery
be occluded immediate death will ensue  1f 2 smaller
branch be affected a lung abscess will follow

Urinary Infections —Cystitis and pyehtis are not
uncommon  Again the B coli1s the commonest cause
and such unnary infections may occur with pyzmua
or septicermia orglone  They do not differ matenally
from the eystitis and pyelitis encountered elsewhere

Breast abscess following an infected erached nipple
15 o frequent cause of morbidity  The whole or more
usually n sector of the bLreast becomes intenscly
swollen congested and pamnful  The patient s
sharply 1t Axillary adenitis often ensucs. Suppura
tion 1s usual With extensive pus formation
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erculation It seems extremely unlihely that the
former civer oceurs but the ferm may stand for 8
condition 1n which an mntermuttent low grade septic
emua oceurs resulfing 1n Jocalized suppurative metas
tases as distinet from the dilfuse and widespread com
pheations of a heavy blood mfection  In the latter a
positive blaod culture should be obtunable at any
time but not mvapably i the former Chueally
ctther condition may pursue & very vanable course
In pysmia there may be long continued remuttent
or wtermittent pyrexin with a frequent pube foul
lochia  but nothing otherwise of note until—often
following & migor~metastasis oceurs  This 15 often 2
decp seated abscess  Tolowing this localization &
variable mnterval may elapse before another appears
This process may continue the patient becoming
progressisely more emacsated unti] erther 5 chequered
and stormy iness termmates i recovery or 2 meta
stasts in some vital organ olten the lung proves fatal
On the other hand septicemua may set in some forty
eitht hours after delvery with ssunging pyrexiz a
rapid thready pulse and frequent ngors  The patient
may be drowsy or stuporous but more often the mind
is clear and as she may have no pam, the gravity of her
iliness may eseape the incxperienced eye  Buk the
patient herself 1s tremulous and apprehensive  cer
tanly that fallacious fickng of well being (euphoria)
often spoben of as a charactersstic of this d
must be very rare  Death may follow within a few
days without any other sign but most commonly
general peritonitis broncho preumenia lung abseess
purulent pericarditis or arthntis appear singly or mn
coneert before the end
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any sort of acute or chrome upper respiratory nfec
tion should be permutted to have anything to do with
a woman 1n labour In any case, the attendants
should always wear masks and sterile gloves  Existing
genmital tract imnfections should be cleared up before
labour oceurs and the patient should be carefully
warmed aganst auto mfection Needless to say the
higher the standard of obstetric practice 1s raised the
less bkely 1s puerperal sepsis to oceur

Treatment and Management —This must depend
on the condition present Usually the patient 1s
best i hospital where she should be strictly isolated
As 2 routine 2 Jocal examination 1s required provided
the patient can stand 1t The attendants wash up
ete as for an sseptic operation  The patient is
placed 1 the cross bed position or the lhthotomy
position 1f an operatng table 1s available  The
perincum 15 cleansed and inspected for tears A
sterile catheter 1s next passed and a spectmen of urine
iscollectedinastenlebottle A speculum and retractor
are now inserted and the vagmal walls and cervix
exammed A cervical swab 1s taken and 1t 15 usual
to have at hand & stenle catheter as wellasa 20 ce
syringe contaimng sterile glycenn  The catheter 1s
passed well into the uterus  This alone may have a
most beneficial effect 1f there are retaned products or
the uterus s retroflexed but 1f there 13 much scpsis
20 ce of stenle glycerin may be slowly introduced
and repeated daly A stenle pad 1s spphed to the
vulia and a specimen of blood is taken and forwarded
together with the swab and unne for laboratory
examnation

Subsequent treatment will depend on the condition
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Puerperal msamity may follow o mid or sharp
tnfeetion It s usually preceded by msomma and
often. consttpation  The patient develops halluema
tions of sipht and sound and delusions frequently of
persecution  She may suspect her husband or her
attendants of a conspiracy to dispose of her, obstinately
refusing food and resisting attention  She ignores the
baby  She 1s often smadat or homerdal  Needless
to say she must be hept under the strsetest supervision

Puergeral Searlet Fever —As noted this differs from
ordinary scatlet fever wn that the pnimary lesion hes
m the urogenital eanal and not m the tonsils  But
whereas 1n ordmary scarlet fever gencral penitoattts
for example never occurs, and septiewmua 1> an
extreme rarty m the pucrperal varety suth com
pleations arc always 8 posstbdity  The proguoss of
puerperal scarlet fever is consequently very much
more uncertain and hzaedous than that of the ordmary
ds ease sunce it s usually geverned by the gravity or
otherwsse of the associated condition

Prophylaxs —DPuerperal intection only too often
passes beyond the physemns control No effort
should therefore be spared to preventat Al expect
ant mothers should be carcfully ubseried from the
steth month onward, so that abnormahties or {aulty
P may be ted well beforchand  In
structon n personal by giene should be grven defective
teeth should have attention and besrdes routine
urmary examinations the blood shoutd be myvestigated
for anemie which 55 st} far too eommon  Muoch
difficult labour ean hkewise be avorded by timdly
induction  Aseptic delivery should be mvamable
and no attendant (whether nurse or physican) with
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puerpersl peritomtis coupled with septicemin 1s
debatable In pyzmia and septicemia apart from
dealing with the metastases attempts must be made
to stenlize the blood In hemolytic streptococeal
and In staphylococeal inf T lin and the
Iph des have ly improved the p

and either—or both-—should be givenim fulldoses  In
the non hemolytic streptococeal eases as well as m
some anmrobic infections response to these drugs
may be very disappointing The position 1 this
fild however 1s far from static and new antt

biotics may well alter the situation radically in the
future

In unnary infections the sulphonamide  should be
admimstered together with large doses of alkalis
(60 %0 90 grains) but if reasonably prompt recovery
does not ensue a full urologmeal ivestigition should
be made Mastitis ean be prevented by scrupulous
care of the mpples  should 1t develop pematiin will
usually prevent suppuration if given 1n suffient
dosage 1 good tume

W hute leg requires the affected imb to be raised on
Pillows and immobilized by sandbags until 1t returns
to normal This mav take six wechs  Thereafter
the patient gets up by easy stages when an clastic
bandage should be worn as swelling tends to return
by evening  Puerperal mama may often be success
fully dealt with by heeping the patient continuously
under hyoseine for three or four diys but expert
adyice should be sought

Control o1 Outbreaks —Segregate the patient strictly
Investigate other patients and staff for any nfective
focs and the latter particularly for nasopharyngeal
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found If possible the patient 15 nursed n Fowler's
position to promote drainige  Air nings areundesirable
The amount and character of the locha should be
noted  Any sohd matter should he placed in water
and teased out, in which case blood clat will break up
readily, and the structure of any other substance can
be defined  This may consist of fragments of the
memhranes or of the placenta, ndicating retamed
products or of the fectus in incomplete abortion  In
such cases evacuation of the uterus may have to be
undertaken  The mpples should be cxammed for
erachs cleansed after feedmg, and hardened by swab
bing with spmt  If the temperature exeeeds 100°T
1t 15 best to withdraw the baby from the breast  This
may necessttate the use of the breast pump the grving
of cestrogens or the apphication of a tight bandage to
suppress the mih flow

It 15 nearly nlways necessary to deal with the
anema present  This may require anything from &
stmple mon muxture to a transfusion depending on
the scsemty of the condition Jt 15 considered
adyvissble that i puerperal eases a hemoglobn
level of 60 per cent or below should be met by
transfusion

As long es the lochin 15 foul glycenn may be ve
peated If the vagma or perincum i badly lacerated
Jow pressure vaginal douches may he employ ed, though
they are Jess popular than formerly Operation for
repur 1 best postponed In peluc wflammatory
conditrons as in general peritombss the sulphonamides
and persentlin have proved of the greatest value where
the orgamsm 1s sensttive but of an ghscess has formed
dranage 1s cssential Ihe value of laparotomy m



SECTION VI
DIPHTIIERIA

IPHTHERIA 15 an acute infectious disease
the result of successful tnvasion of the body
by a virulent strain of the Corynebaciersum
diphthene  This orgamism may attack mucous
membranes or skin  Wherever 1t settles 1t Lills the
tissues en masse producing on mucous surfaces a
peuly white  false membrane  and on the shin a
blackened area of necrosis Morcover a diffusible
exotoxin 1s liberated from the local lesion which passes
to the blood and attaches to certain tissues for which
1t has a sclective affimty notably nervous tissues and
the muscle of the heart ~ (Some towin may also pass up
via the penneural Jymphatics of the local nerves to
the cord and brain stem ) Henee the complications
which oceur m well-defined and almost senal order
over many weeks The towun interrupts temporanly
the function of the tissue mmvolved  Should this
interruption be mtense and widespread or should
the tissues mvolved be vital (such as the heart ot the
nerves to the muscles of respiration) death may ensue
Otherwise the intoxieation passes off ruch hike the
effeets of anasthesia and the tissues return to normat
Lermanent damage 1s almost unknown
Bactenology -—The orgamsm may cust in three
phases indistinguishable microscopically when grown
on Lufllers serum—the gravts or starch fermenting
17
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abnormakitics or catarrk  Suab any lesions found
and the noses and throats of nll staff  Segregate sus
pected patients and curtail actimfies of or tem
pernly suspend  suspected staff Hewse nsephie
precautions
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form the wntermediate or  barred’ starch negatne
type and the muis—the remamng starch negatine
forms ‘The barred or striped appearsnes, often with
* ub’ forms 1s developed only when grown on
tryptic serum agar  The gravs type 1s usually
associated with severe attacks and 1s always virulent
the barred formis (also) almost always virulentand
as a rule grvos rise to less severe attachs wiule the mitis
usually a mild inf with a predilect!
for the laryngeal and tracheal mucosa Many ex
ceptions fo the above generahzation occur and this
1s not surprizing since one vartety 1s sard to change te
another 1n culture, and therefore nmught concervably
do so 1n the body  None of the true € diph ferment
lactose but all firment glucose  These fermentation
reactions arc very useful masmuch as they enable
the many non sirulent diphtherotds (often morpholo
gically :dentical) to be sharply duferentiated In the
mvestigation of a suspected ease of diphthenia 2
Lofler slape 1s moculated with a swab from the source
If organisms morphologically suspcet are found they
are plited out on tellurite tryptic serum agar con
taimng 14y copper sulphate  This inhibits other
orgamsms whose colomes show up blach whereas those
of C diph display a black centre with a clear grey
margin  These are transplanted to tryptic serum
agar after which they are agamn exammed micro
scopically the batred forms should now be recog
nized without more ado  In any case fermentation
tubes are mnoculated (see table page 129) Only the
non virulent forms of mit1s now remam to be excluded
This 1s done by woculating a gumea pig intradermally
with a suspension of the organisms  Virulent strams
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produce a marked crythematous renction within
twenty four to forty-eight hours

Glasoso | Laetoso [ Starct |, TS | Gruionce
Genvie + - + Apmwo +
Intermodiato ] + - ~ arred +
it + - < n rnal +
Dphtheror s} + * - normal -

Pathology ~The membrne consists of Janunated
fibrin entanghng the neerotic surface eudls of the
epithehum and vanous blood cells  In general 1t a5
loosely adherent below the hirynx and firmly adheorent
m and ahove it exeept 1a the anterior nose  Towin
alnarption 1 greater in those regions where it 1 most
adherent nnd shere the tissues ore most sascular
Jost morlems unless denth has occurred dunng the
florul stage hitle may be seen by the naked eye
Microscopeally there may be degencratise changes in
the heart muscle and bundie of His and in the avons
of the penpheral nerves often extending back to the
nucler The nucleusambigius may besnsolsed  Hem
orrhipes aud degeneration w the adrenal are often
present In homorrhagic eases extrawvasation miy
be scen prinaipally from and beneath the mucous
and serous membranes

Incobation Persod —Two to four days

Segregation Pertod —~Until twa or three cultures at
weekly mtervale are negitive

T
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Ton tltar D1t r1—\ to the me nbrane on eth r tonsil
ipatfoma on of n) tion at the hor ler of the me nbrane
th tlr at squet

Favyp 19
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mumty The chuld 1s not at all il The nostrils ~re
exconated fissured and often encrusted, and there
152 Iittle nasal discharge usually thick and often blood
stained  The adjicent shin of the upper lip 15 often
crusted with impetigo a sign which in clildren
should always arousc suspieron  Occasionally a few
shreds of membrane mtay be scen on the septum or
lower turbnl  The condition 15 statie showing little
tendeney to spread posteriorly n contrast to naso
pharvngeal diphtherta, i which spread forward from
the postenor to the anterior nares readily oceurs  VWhy
this should Ix 1s not clear The patients are often
Schuch positive and some can undoubtedly nfeet their
open wounds with fital results as one has secn
happen  Ordimanly as httle toxin 1s absorbed from
the antcrior nose complications are rare but the ehuld
15 2 menaee to others

Post nasal diphtheriy alone s rare ind confined
mostly to infants and small chaldren  Only o httle
thick post nasal discharge may be seen and the
dignosts may be nussed unless the student realszes
what such & discharge mav imply

Nasopharyngeal and tonsillar diphthena will be de
scribed as one smee the former includes the hiter
and the hitter so often evolves into the former  The
diphthenitie process may commence any where between
the mnddle turbanal and the larynx but it albpost
al cays beging on one or other tonsil. It mny remam
umlater! but m eases of seventy spread oceurs—
to the opposite tonst the faueral prllars the uvul
palite and the nasopharynx proper depending on
the sharpness of the infection and the stage at which
the patient comes under treatment  When the naso
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Incidence —Any age but mostly children from
five to ten years As cases grien serum early m an
attach mav develop little immumty second attacks
are not uncommon

Mode of Spread —By diwect contact drdplets
forites and the fingers of attendants  occasionally
by nmilk  Carners are common and dangerous

Vaneties —Diphthena may be classified first of all
as respiratory and non respirators  Beginming at the
nose respratory diphthena may be classified as
(1) anterjor nasal  (2) posterior nasal  (3) nase
pharyngeal  (4) tonsillar  (5) laryngeal  (6) tracheo-
bronchial, and (7} diphthentic broncho-preumonia
This classification 1s ad dly rather conft but
1t does emphasize the pomnt that <evere diphthena
tends to insols e not merely the tonsils but the postenor
nares both aspects of the soft palate and the faucial
pillars as well The deserption  nasopharyngeal
diphtherra 15 much more accurate than the old
term faucial diphtheria  which was formerh used
to cover rapidly imvasine and extensive infections
equally with mld cases i which membrane was con
fined to the tonsils  Tonsullar diphthena is the normal
form and 1t 1s a matter of practieal expenence that
when membrane spreads bey ond the tonsils the case 1s
hikely to prove sertous  Non-resprafory diphthena
may be (7} conjunctnnal  (8) aural  (9) gemtal—
vulval or preputial  and (10) eutaneous Respiratory
types are by far the commonest especially 1 3 4
and 5 Chneally the disease may be acute hypertoxic
or chronie 1n the anterior nose

Course —Chrome anferor nasal diphtheria occurs
usually 1n those with a hugh but not absolute 1m
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The 1 mny sprend sly the toxaemin
become profound and the patient s condition steadily
deteriorate  Ife lies imply on hus back the eyes half
closed lis expression one of exhaustion  Though
conscious and afcbnle he 1s histless and quet but
subject to fits of restlessness  Pallor 15 pronounced
Because of the obstruction 1n hus throat and nose lus
speech 1s thiek and indistinet and he breathes ster
torously through the open mouth  1le 1s doale and
will submit readily to examination and scems to feel
Iittle pam 1n strihing contrast to purely streptococenl
mfietions A profuse watery sanious or mucopurulent
dncharge 1ssues from the inflimed nares imtating the
adjrecent shin and thm tubes of membrine may
present at the nostnly  The cervieal glands and the
cdlulir tissues of the neek are involved 1 a hard
prominent tense swelling  obliterating the normal
putlines—{ bull nech }—an appearance suggesting
and often tragically mistaken for mumps (sec frontis
piece)  There ts an intense and eharactenistie factor
of atself diagnostic to the expenenced  The lips are
criched and dry and from the angles of the mouth
bload statned salin g may tricklc anay A thin white
margm of pallid skin outhnes the mucous membrane
of the upper bp—n charactenstiec sign which persists
far nto convalescence  seldom seen apart from
diphthena

On exasmumation the parts are seen to e grossh
distorted  The tonsils and uvula may be enhrged to
double the tanals meeting in the mulline and pushing
the usult fornand <o as completely to occlude the
finenal arch atreads mirrowed and flattened by the
adematons soft palate and uvuly - All these structures
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pharynx 18 mvolved a watery or purulent nasal
discharge usudly betrays the fact  Sprerd downwards
to the epiglottis larynx trachen and bronchioles may
casily oceur and 1f uncheched the discase may
mvolie the whole respiratory tract  Note that the
Iips tongue and asophigus almost always escape

Signs Symptoms and Course -~The discase begins
msidiously  The eluld 1s pale quiet and listless but
makes no complant of pun e may swallow nor
mally and s shightly ifat all fcbride  Indeed unless
there 1s comerdent streptococcal infietion or the
glands enlarge appreciably an unobservant mother
may notice nothung aruss 1T the thro:t be inspected
penodically the proeess will be scen to begin as small
disercte trinslucent or gelatinous patches on one or
other tonsil  These gradually coalesec and beecome
opique to form a continuous firmly adherent
ghistening  wlute membrane  whieh cannot be torn
off without Dlceding and will not break up m water
The membr e 1s bordered by a thin zone of injeetion
and @dema in sharp eases but the oropharynx
generally may be normal  There may be shight
cnlargement of the tonsillar glnds  Should strepte
cocenl activity comcide however the oropharyny
may be brghtly mjceted and the tongue be of the
streptococeal type  lhe glnds will be rather more
cnlirged and 1 the carly stages the face may be
{lushed

At any stage the prtient s resistance may nise (or
treatment intervenc) to hmut progress Many cases
are sclf hnuted  But in those whose resistance 18
very low or who have sustamed an mfection of
extreme virulence the hypertoac stage may develop
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The t may spread the toxzma
become profound and the patient s condition steadily
detenorate  ¥le lies mply on Iis bach the eyes half
closed his expression one of exhaustion Though
conserous and afebnle he 1 Dstless and quiet but
subject to fits of restlessness Tallor 15 pronounced
Because of the obstruction m his throat and nose s
speech 15 thich and mdistinet and he breathes ster
torously through the open mouth e 1s docile and
will submit readily to examunation and seems to feel
Iittle pam 1n stnkng contrast to purely streptococeal
mfections A profuse watery sanious or mucopurulent
discharge 1ssues from the inflamed nares irmtating the
adjrcent shin and thin tubes of membrane may
present at the nostrils  The cervieal glands and the
cellular tissues of the nech are mvolved m 2 hard
promment tense swelling oblterating the normal
outlmes—( bull nech )—an appearance suggesting
and often tragically mmstaken for mumps (see frontis
prece)  ‘There 15 an mtense and charactenstic feetor
of itself diagnostie to the expemenced The lips are
crached and dry and from the angles of the mouth
blood stained saliva may trichle anay A thm white
margin of pallid shin outhnes the mucous membrane
of the upper Lip— characteristic sign which persists
far into convalescence seldom scen apart from
diphthenia

On examination the parts are scen to be grossly
distorted The tonsils and uvula may be enlarged to
double the tonsils meeting 1n the midlme and pushing
the uvula forward so as completely to occlude the
faucral arch already narrowed and flattened by the
cedematous soft palate and uvula Al these structures
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may be covered with membrane the appearance of
which will vary with the type of case and the stage of
disease It may be ommously thm transparent and
gelatinous 1 a rapidly advanemg case  later 1t may
be thick white and ghstening and later still 1t may be
grey white or yellowish (sec Plate VII) Inany varety
1t may be blackened or bordered with dark erimson
hemorrhages  Stnings of mucous or mucoid secretion
mmixed with frothy saliva often obscure the view

Such 1 picturc may commonly appear about the
fourth or fifth day or earker mm fulmmant cases
Death from arculatory failure analogous to shock
may forthwith ensue but usually this stage s survived
Left untreated the membrane may persist for ten to
tueclve divs commonly spreading down to mvolve
the larynx trachea and bronechi  While this 13 hap
pemng the oropharyngeal membrane may deltquesce
or scparate often with much hmmorrhage from the
mouth ind nose  If still untreated and provided that
the patient survives the membrane may re form
here and elsenwhere  prior to the introduction of
antitoxm the process often continued for weeks
Usually within two to four days after the admimstra
tion of serum the throat condition clears up and the
affected parts heal unobtrusively Interest shifts to
the condibion of the crrculation the heart and the
nerves which the subseq hay of
the disease They may remain unaffected in wiich
case there will be nothing more to relate and recovery
may begin forthwith  But this happens only i mild
or very moderate cases n mfections of ny seventy
the heart and nerves are almost mnvarably mnvolved
Consequently the further progress of the patient 1s
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the history of the complications and will be later
resumed

Laryngeal Diphtheria (Croup) —The larynx may be
mvolved primanly or secondarily to a nasopharyngeal
infiction Membrane forms on the swollen vocal
cords thus blocking the arrway  Again the onset 1s
msiious  The first sign 1s usually hoarseness of voee
followed by the charactenstic croupv cough  As
obstruction increases the breathing becomes rapid and
noisy on nspiration (insprratory stndor®) The chid
phonates on inspiraion~much as in an qudible sigh—
but the vore1s lost  Later on the accessory muscles of
wspiration are called mto pliy—the sternomastords
and scalenes——and the respiratory effort becomes
extreme so that the root of the nech and (m cluldren)
the sternum are ndriwn with each mspiration—
recession  Still later the lips and checks become
eyanosed from oxygen lack and the child pame
stricken and desperate starts up Irom time to time
fihting, for hreath and fhnging lumself about thereby
exhausting lumself further  The stran on the heart
15 mtense the pulse becomes weaker and begms to
mtermit and finally the respiratory efforts weaken
The cyanosis gues way to pallor (pallid cyanosis)
mspiration beeomes  jerhy  dwindling to a feeble
platysmal  gulp  and expirition 1s prolonged  The
child lies mert  Operation at thus stage may prove
too late g even if the awway 1s restored the heart
may fail  In eases of purely faryngal diphthenn
which survive however tew complieations oceur
s little toxin 15 absorbed from the Inrynx or below

* Tte student mu ¢ learn to dust agu 1 stertor 7 duo to phary geal
obstru ¢ on from the of worof b ry g al beteuct
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it Note that adults and Iarger children may show
few signs of distress until obstruction 1s severe

Diphthenhie bronchopneumonia 1s a sequel to the
foregoing usually discoyerable only after tracheotomy
Almost alnays fatal cases have oceurred mn which
the patient has coughed up a membranous cast of
the bronchial tree wusually through a tracheotomy
wound and subsequently recovered

Conjunctival diphthena 1s rare  Membrane forms
on the palpebral conjunctiva later mvading the globe
It may nvolve and destroy the cornea with resultant
blmdness

Gemtal diphthena 1s equally rare Membrane may
form on the vulva or prepuce  The former may spread
widely One case of each has come to the authors
notice  Both were recognized late and both died

Cutaneouns diphthena 1s also rare  There 1s a black
area of necrosis surrounded by an intense dusky red
zone of mjection The central slough separates ex
posing a deep ulcer which may extend down to the
underlymg bone Cutanecus diphtheria may com
pheate any wound or abrasion and 1s not uncommon
1 chickenpox  Toxic absorption may be considerable
and even death may follow

Compheations may occur mn all but muld cases of
diphtheria  The sharper the attack the more wide
spread and intense the complications and the sooner
they apptar If none have appeared withm eght
weeks none will appear but no ease of any seventy
should be discharged sooner Once started com
pheations may continue to supervene for months

Rhinorrheea and ademtis have already been men
tioned The latter seldom suppurates
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Curculatory faslare 15 the chief cause of denth It
may be periphersl or central Both commonly co
exst and may appear towards the end of the first
veeh  The signs of peripheral-fmlure are those of
stock iz an increasmgly rapid pufse of faffing
msion due partly perhaps to bleeding mto the

capillary lahe and partly to escape of fhnd from
the vessel walls— lymph logmng’ As evidence of
severe vaseular trauma petechie and ecchymoses
are common in hypertoxic cases while in certun
rare examples hemorrhages from any or all of the
mucous membrnes may occur—hemorrkoge diph
theria—an extremely fatal form

Cardiac falure 1s described as  early  when at
appears within the first ten days otherwise1tis termed

late It seldom occurs after the sixth week
(Both early and late cardwe fmlure may appear at
appropmite times 1n the same case ) While damage
to the vagal nueleus producng tachyesrdia and
vomiting and perhaps death cannot be excluded the
chief eause of heart falure 1s undoubtedlv the disabling
impact. of the toxin on the eardine muscle fibres and
the conducting bundle T 1s sud that 1f 20 per cent
of the former are mvolved fadure will oceur  Should
the bundle escape falure may occur with 4 normal
rhythm but this 1s rare though bundle  syms are
seldom mamfest until the second week  Chmieally
peripherat and central fadure merge imperceptibly
snto one another mpossible to dfferentiate  Com
monly 1 the worst cnses the pulse rate and blood
pressure T2l concurrently the rate perbaps to 40 or
below and the pressure even to €5 mm kg At tht
lerel death may ensue  if not both pulse rate and
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blood pressure may nse slowly or rapudly  Into this
picture bundle involvement may sntrude heralded
usually by irregulanty though 1t may be present only
1n short bursts at the outset  Many eourses are now
possible but an mercasingly rapid pulse rate with
merewsing irregulanity 15 typreal  The heart sounds
alter the first beconung as soft as or softer than the
second  either may be shortened orsphit  The electro
carhiograph may record anything from an merted
T waveorasmploshurmgofthe QRS complex
to bundle branch ntruventrcular or complete
heart bloeh  The agns change from day to day
Aurteultr or ventrieultr tachycardta maey appear
the Iatter especrndly or the complete biock 1s ominous
It must be remembered that an diphthersa 2 complete
bloch may occur with a pule rate of 100 or over
more commondy than with a bradyeardsa  Treepu
larity 1s due mamly to extrasystoles
Clintcally the fmling heart 1s often signihzed by
svomimg possibly the result of the acute cardiac
ddatation  The Iinver 1s enlarged and tender Irregun
larity may become extreme or a sudden bradycardsa
ensuc but nearly alnays a gallop rhythm coupled with
c*drcmc restlessness supprcssmn of urine znd pro
dial or abd 1 pun ushers i the

b
end
Lcsser degrees of cardise mvolvement oceur m
esses of less serenity  Often there may be ne more
than an occasional burst of extrasystoles These
serve as o useful warning sineetis essential to remem
ber thot s heart which 1s equnl to the demands of 4
prone patient may fal suddenly on exertion  hence
the importance of postural treatment  Fhe best
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single gurde to the state of the hearts the appearance
and behaviour of the patient himself especially
where the bundle has escaped and the rhythm s
regular  The child whose heart 15 affected looks

Imp and {apart from termuinal restlessness) s
quet and subdued The child who )¢ so lively
that he cannot be hept flat  almost always does
well

It 1s well to pont out that endocarditis 1s almost
unknown 1n diphthenia  Bruits and the hike need not
be looked for

Late cardiac failure techmieally means heart fallure
superseming after the tenth day but espeenally
faiture which comes on or recurs about the fifth or
sixth week It 1s especially Ithely to appear m eases
developing pharyngenl or respiratory paralysis It has
been attributed (1) to eentral neryous intoxication  (2)
to the interference of repair tissue with the musculiture
and especiatly the conducting bundle If this list
should be the true explanation 1t 1s extraordinary
that permanent defects so very rarcly oceur “More
Iikely 15 explanation (3) that 1t 15 early failure 1ncom
pletcly recovered which has been unmashed by the
strain of pharyngeal or respiratory paralysis It does
not differ materilly from carly fulure apart from
bemng nulder 1s a4 rule though in conjunction with
pharyngeal or respiratory paralysis fatahtics are not
uncommon beeause of the unavoidable strun imposed
on the heart muscle

Paralysesin diphthena may follow any typeofattick
but are rare m purely laryngeal cases  They usually
occur m a defimte and striking sequence  While
many are unquestionably the result of blood borne
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toun (eg diphthenitic pscudo tabes) others eg
palatal palsy, seem to be due to drect spread to the
nucleus of the nerve m question via the perineural
Iymphaties Thus 1n a case with umlateral membrane
formation only that side of the palate may be subse
quently paralysed Diphthentic paralyses may be
complete or mcomplete and may vary in duration
from a few days to several weeks When the primitive
functions of swallowing and breathing are attached
there 1s grave danger to hfe

Palatal paralysis may occur from the first weeh
onwards When late 1t may be the only complica
tion The whole or only one half of the palate may be
mmmobile  As a result the ntsopharynx is not shut off
on swallowing and fluid regurgitates through the nose
the paate does not move on saymng ¢ ah and the
explosive consonants such s p’ and b cannot
be pronounced  *Billy Button’ therefore becomes

Mlly Mutton Palatal sensation 1s often lost as
well

Ocular paralyses occur rather later Most fre
quently the eiliary muscles are mvolved so that the
patient cannot accommodate and therefore unless
myopic cnnot rend or see near objects clearly He
may see near objects double Other thurd nerve
palsies such as ptosis may occur Squmt 15 often
the result of sixth nerve mvolvement Complete
ophthalmoplegia cxterna may oceur  The facial nerve
may show partial or complete paralysis but 1t 1s not
commonly mvolved

Pharyngeal paralysis 1s important not only of 1itself
but because 1t often precedes and persists durmng

2i tic and/or 1 paralysis It oceurs
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about the sixth neel.  The earliest signs are a splut
termg cough on dnnking and the collection of mucus
m the pharynx The superor constrictors fail to
shut off the larynx duning swallowmng so that food
or saliva may pass mnto 1t and 1f 1t 15 anesthetie asit
may well be 1n severe dlphtherm or 1f diaphragmatic
paralysis pr ! an T
may ensue

Laryngeal pariysis sensory and motor may
develop  As explaned 1t may pave the way to an
nhalation preumomia  The voice becomes hoarse or
may be lost

D

and/or 1t tal \ offen
supervene on the foregoing  The one or other respira
tory mechanism may be sigly successively or simul
taneously involved  If only one 1s affected the othcr
overacts in compensation  In diaph

the patient cannot cough and rcspu-atmn beoomes
paradoxieal 1¢ the abdomen recedes during inspir
ation  The chest wall fails to cxpand if the mter
costals are paralysﬂl Should both dnphmgm 'm(l

Is farl ly death 1s

the absence of a respirator {sce p 310)

Paralymis of the neck museles 1s early and not un
common but of the trunk and hmb muscles 15 rare
and late  The lower limbs are most frequently
mvolved

Sensory paralysis of the palate pharynx etc 1s
common  Loss of sensation of the glove and stocking
type may also ensue

Diphthenitic pseudo tabes in which there 15 a loss of
muscle joint and vibration scnse with absent hnee
and ankle jerks and a tabetic gait may occur in severe
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cases It may persist long after the patient has other
wise fully recovered  Apart from a very exeeptional
hemuplegin due to th bosts or 1 h no
permanent palsics ever ensue

Albupunuria 1s very common in the acute stages
the sharper the attack the more pronounced the albu
minurs Decrewsed secretion or suppression of urine
15 2 prominent and ommous sign of eirculatory failure
which be 3t remembered mty occur with hidneys
that are mtact  Quite apart from albuminuria dunng
the first five or six days when toxzem 1s at its height
albuminura may oceur tbout the cighth or ninth day
as Part of serum sichness

Diagnosis —Unless 1n the exeeptional non resprn
tory forms the suab should play a nunor part in the
dingnosts of diphthern  Ils should be made on
chmeal grounds and where there 15 2 doubt the
diagnosts of diphthcriy should be made  If )t proves
wrong no harm s done  [o put it brutally (and this
matter can hardly be put too forcibly) 1t s far easier
to tell the parents of a healthy child that you sent
him to hospital for observation than to explun to
the parents of a corpse that you had to wat for
baicteriological confirmation  Yet some practitioner
still has this disheartening and dismal duty to perform
from time to time  lhe refrun  but the swib was
negative or  the result did not come bach tll
to day accompanies almost every hypertoxic casc to
hospital If swabs were abolished the mortality
from diphthena would probably be halved  The
Sfirst suab eten tn typieal cases 13 very often negalne
apart from the fact that to take a satisfactory swab
single handed, from a recalatrant chid (with an
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anxious mother standmg by) mav be almost im
asstble
h Diagnosis has to be made most commonly from
(1) streptococenl tonsillitis (scarlatinal or otherwise)
(2) qunsy  (3) tonsilectomy sloughs (%) strepto
coccal membrane  (5) ulcero necrotic conditions

e 5wt

—D agrem to contrast folliculas tonsl

{1 16) with & yaro form of comm newg

dphtiena {rght) Noto th ijection of the
tonml 1 tho forime

Fua t
L

inctuding mamly Vimeent s angin
herpes  (8) mumps
balanee of probability
Pomts i favour of diphthena  (a) adherent mem
drane which 15 (b) continuous or m large plaques and
whieh 4f detached (e) leves s bleeding site  and
(d) will not break up m water (&) ewtratonsillor

{6) svpluls  (7)
It can often only be made on
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spread  (f) mpid onsct  {g) shght or no pyrexta
{%} pallor of oropharyn< and of patient—unless
streptococer simultineously active {7y foetor, (L)
coprous yhmortheer  especially af blood stasned  {I)
pross cedema of palate ete {m) bull neeh  The
Inst three may appear 1n ntense streptococeal 1nfee
tions but these are vare

Powts agawnst diphthena  (a) mucopurulent pulta
ceous or granular exudate whicdi s (4] easdy removed
without bleeding and which (¢} dismbcgrates
water () oropharynv genceally ngected () high
feser  (f) patient flushed  {#) much pan

Tonsuhiis if folheular )s castly d hed but
not if the evudate has conleseed  The forogomng
should ~llow of diferentiation  Diphthena may
rarely begin n small patehes  (Sce Plate YIIT)

Quunsy (per Nar ab ) shaws i
swelhng with a hittle pultaccous exudste as a rule
There 1s trismus  Fever 1s hugh the voice s typically

nasal  and swallowing 1s agomzing It 18 very rare
tn children, but m adults it may gave nise to confusion
during the early stages  (See Plate IN )

Tonsilectomy sloughs unless sprewding mav be
1gnored

Streptococcal membrane may rarcly show extra
tonsillar spread  Unless the diagnosis 1 confulent
treat as diphtheria

Ulcero-necrohic eonditions —~Chucf of these 15 Vi~
cent 3 angina, due fo the Vimncent s orgamsms acting
1 symbiosts~the Borrelia Fincentes and the fusiform
baallus A mass of heaped up ghstenung pultaceous
exudate much bke tapteca puddmg conceals a
ragged and often deep uleer on one or other tonsd

3.
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or on the fancal mtfars (see Plate X} When the
exudate forms 2 thick flat homogeneous sheet 3t
may sionfate diphthena closely espeanily as 1t foo
may be afebnle Xt usually yields readily to an
injection of NAB and the local apphcatmn of Lig
arsenseals and glycenin {equal parts) or better shil
to the duly application of 20 per cent chrome acud
Alternatively penteillm may be employed an urgent
or resistant cases when 1t is very effectne  Temalhn
lozenges may afsv be gnen m addition  Sumlar
uleers may oceur i the levhmemuas agranuloeytic
angina the stomatitis due to Hg or Bi and alhed
conditions 1 most of which if not in all Vincents
orgamsms may be found  Such ulcers may be very
destructive

Syphubtie uleerabion 1s readily deteeted of of the
famliar snail traek vanety but often it s not A
Wassermann should be done an every ulecrative
angwea

Herpes (tonsdlar) may be sery confusing unless
horpes 1s present elsewhere as it usually 19

Muomps shaws a clean throat  To dgnose mnmps
as diphthens s an error  but unh
the reverse 1s & relatively frequent and tal nusm}\c

The diagnosis of laryngeal diphthena has to be made
from (1) simple catarthal laryngitis bable to oecur
m many vieus mfections such o5 measles or the common
cold  {2) streptococcal laryngibs {often uiceritine)
aither primary or more often secondry to the fore
gong  (3) foreign body i the laryns  (4) laryngeal
spast whether primary as in ey ngsmus studulus *
or secondary to a growth or chrome uleer (5)

This diagnoais should be mad with copmderablo ceserre
x
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retropharyngeal sbscess  (6) cedema of the glottis
and (7) pneumomua 1 cluldren

In practice in chuldren the diagnosis usually hes
between  diphtheria  simple catarrhal laryngitis or
streptococeal laryngitis  1If there 15 membrane on the
tonsils diagnosts 1s casy otherwise it may be m
possible unless ane ean nspect the larynx with the
Iaryngoscope even then it may be difficult Unless
there are  Kopliks present o croup’ should
always be puen diphthenia antitoxin - The lustory 15
often useful  some chuldren develop laryngitis every
time they catch cold  Laryngismus stridulus 15 o
sudden acute spasm 1n 4 previously (and subsequently)
normal cluld under two yeirs Growths chronse uleers
and @dema of the gloths arc usually diagnosable
from the lustory and often show an assoctated con
ditton  excepting papilloma they are rare in children
Retropharyngeal abscess can be scen or felt 1t causes
& stertorous typc of breathing rather than stridor
py m causes stridor which
however 1s capiratory and not snspiratory A foregn
body should grve a charactenistic hustory  The student
should make every effort to hicar & genuine  croupy
cough and stridor  once heard they are not casily
forgotten  The stertor Itke breathing of pharyngeal
obstruction ts the most frequent cause of alarm and
«confusion

Prognosis —In all forms of diphthena progross
depends directly on the promptness with which serum
1s admmstered  Most deaths deeur in cases that do not
come under treatment until the fourth or fifth day or
later After the hith day antifoxin s largely weffective
Agesalsoa factor—the younger the patient the worse
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the outlooh So too 15 nutntion-—undernounshed
chiddren fare Yadly  In any puen case sigis of good
1mport are (1) good colour and pulse  {2) chuld alert
and Inely  (8) httle or no alburmmuna (1) comph
cattons late m omset  {5) good sedimentation rate
Signs of bad smpert  {1) pallor  (2) hemorrhage
{8) vometing  (4) trehyeardia  (5) bradycardin  (6)
much albuminuria {7} anuria  enlrged hyer and
gallop rhy thm—these portend a fatality

One pomt which should be remembered 15 that no
matter how desperite the patient s condition or how
severe or widespread the compheations 1if the patient
Tecovers ne permanent damage ever fumans unless
w the most rare and exeeptionat cwes  This should
alunys be explaned ta the parents or refatives to ek
their munds at rest on that score at any rate

Treatment —Serom 13 the first essential—antr:
muscululy or mtravenously—at the earhest possible
wmoment  Thig arrests spread of membrame and
neutribizes cireutating toun preventing the fixation
of any more m the tissues  Dosage vartes  (See 1ig
13} The smllest dose shomld be 8000 umts for a
chromse  nose  and 16000 for » mld fintdy
futennt  kach day thereafter dosage should bhe m
crevsed subgect to o hmut in a1l of 100000 Note that
chirldren rcquire more ot less antitoxin than adults
The whole amount should be given at once and m
severe cases part ot least intravenoushy wath 25 per
eent glueose i saline  In purely hayngeal enses
8 000 urits s ample  If prostration ss severe glucose
withansutin may be required but the blood sugar must
be cheched by frequent estimations  Clucose by
mouth may be given for a fortmght
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64000 100000

Fra 13 —Do age of ant toxin 1 pcnd primar ly on the degres

of toxermua  Add tional factors are (1) the extent of membrans

(2) the day of d sos  and (3) presence or ebs nce of rhimorrhma

or laryngeal involvernent The abote are adequate O ex 50 000
un'ts parts!ould bo gt en itravenoualy (sco p 147)
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What 15 the role of pemieillin mn diphthern * So far
it has not been sttisfactorily established  Smee the
€ diphthen as well as the streptococeus 1s peruciin
sensttine prima facie there would seem to be good
grounds for using 1t m all sharp eises both system:
cally and loeally  But while penieillin ean destroy the
orgamsta 1t cannot nentralize toxin so that 1t eannot
be expected to replace antitoxin At present therefore
all we ¢n say 1s that the wisest course 15 to employ
both m all really sharp cases

‘The same applis to a lesser extent fo the sulphons
mules  Wherever there 1s evidence of streptococcal
probferatin—c g high fever streptococeit tongue
ete —if pentesllin is not avnlable the sulphonymides

should be emplayed  If peruallin 1s to be had then
of course the sulpl des would be ry
Postaral* treatment 1s the second essentnil envept
in chrome anterior nwsal eases  The heart must be
spared  The patient 1s put to hed flat without pilloves,
and if there 15 any suggestion of heart farlure the foot of
the bed must be ruised to eosure the Wland supply to
the utal eentres in the nud brain The prtient must
do nothmg whateser for himself and enemas are
emploved to save Jum strumng at stool e may
have to be hept flag for ane two three or even six
weehs depinding on the sesenty of the ease alter
which one two and three pillows arc allowed at
weekhy or fortmghtly mtervals  He sits up in a chur
for mereasin,, periods before being alloned to walh
A practical pomt of s>me importance at this stage 1s
that on polshed wooden foars rubler shoes are

Themotl er 1 murpectord xamo should be 1ol to put 1am o ted
stonce Bbnst ool Inerer totolito  brngbun to hoep tal azaun ™
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advisable to avord acerdents since he 1s often very
ataxic

While membrane persists discharges are sw 1bbed
clean and the todet of the mouth 1s performed but
local treatment 1s otherwise contra mndicated and no
attempt should &3 cr be made to pull membrane away
The dict s flind 1 the neute stages  thereafter st may
be nuxed provided that feeds are small and do not
embarriss the heart which must be most carcfully
watched for extrasystoles, tachycardia or brady
cardrr  The chid s appearance and behaviour must
be eawrcfully noted At the first hunt of cardiicinsoh e
ment he must be pliced flat  Excreise tolerance tests
are dangerous  a good test 1s to mstruet him fo take
a deep breath  If normal sinus arry thmit oceurs the
bundle 1s prebably normal If the rate is unaifected,
suspeet 1t Tlus simple procedure may also prosoke
extrasystoles and thus unmash = Jatent lesion

Treatment of Compheations —In the mtal col
lapse the patient must be kept warm s necessary
by the electric eradle but care should be taken to se¢
that he 1s not overheated As adrenal wsufficiency
may be a factor eucortone or ~drenalin may be ad
mimstered  In cstablished keart farlure there s httle
or notlung that we e do though stimultnts such as
coramune adrenahn camphor in o brandy ete mny
be of temporary value Hot pachs to the precordium
and even morphia may be required to relicve the
termunal pam

The paralyses 1n general neither demand nor are
they suscepiible of treatment as a rule  Palalal palsy
may require thichened flds  Pharyngeal and laryn
geal pnnl)ses are dangerous beesuse of the nsh of
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whalebon pneumomia  Both will demand nasal
feeding  The foot of the bed must be raised and the
patient Iaud on hus sxde to allow the mucus and saliva
to dran as 1y through the nostrls  Suction by means
of & catheter through the nose mte the nasopharyn<
may be of value  Atropin may be employed to chech
the but 1s hughly unpl

Resprratory polsies often supervene on the former
Since the foot of the bed nwst be hept elevated the
wesght of the viscern may embarrass the diaphragm
H the palsy 15 severe death may oceur an the absence
of & respirator (sce p 830)  As transfer o 4 respirator
may be inghtemng to some emldren 1 15 2 good plan
to p le o \! t wolunteer to go wte the
respirator first n onder to mspire the patient with
confidence  Reswstance or struggling on the part of
such a gravely i) child should 2t all costs be avorded

TrestEnt oF TaryNGEAr DipHTHERIA

In nddition to verum and postural treatment the
obstruction must be deatt with Steam with or without
a tnt and fomentations to the larynx are nsually
employed M available the admunstration of helum ™5
fereent withovygen 2opereent througha BL B mash
m1y aflow operation to be avorded by mumnuzing the
effects of the obstruction  Most carefud watch must be
hept on the pulse  Should thus mercase i rave and Jose
tts tenvion and espeerally 1t should atermit measures
ot rehief must be considered  Partreularly 3f the child
begms ta throw lmself about  \ever waut untsl pallid
cyanosts apprars  Three courses are open  (a) to
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perform suction () to intubate  or (c) to perform

trachcotomy

Suction —Tlis requres a suction motor coupled
through a bottle contammg water to a rubber tube
earrying the metal ‘sucher® The child 15 placed
on the operating table with Iis head overhangmg
the cdge  The nurse supports 1t 1n sem extenston
A gag or Iute 1s placed i the mouth the direct
laryngoscope 15 introduced the epiglottis hoohed
forward and the latynx nspected  The motor 15
now switched on and the metal tube 15 mtroduced
through the Inryngoscope and through the glottis as
the chuld inspires  Suction 15 now apphed The
sucher 1s rapudly withdrann from the glottis and re
ntroduced several times  The tube 1s then withdrawn
and placed in a bowlof water winch on bemg aspirated
will elear the suction tubimng so that the amount and
character of the debns from the glottis can be ex
ammed At the same time the degree of reliof afforded
the patient can be assessed

Intubation ~~This may be done through the laryngo
scope by means of a special long foreeps (direct) or
wndirectly by the sense of touch The chuld 1s placed
low down on & bed or cot with the head extended
and restramed  (The trachcotomy nstruments are
to hand) A gag s mtroduced The operator then
passes Jus left mdex finger into the cluld s pharynx
hooks forward the epiglottis and feels the arytenords
Viath the other hand he pesses the well lubricated
tube on the mtroduccer down i front of the finger
and maneceuvres it mto a direct hine with the larynxy
Then as the child mspires he releases the catch and
shps the tube into the larynx tapping it gently home
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with the left forefinger The operation requires much
practice not easy to obitmn Mo more than three
attempts m all should be made as the process s
exhausting to the eluld  If by that trme no suceess
has been achiesed tracheotomy should be performed
If the intubation tube carnes~as it should—a strmg
this may be brought out and fastened to the cheel
with strapping

Exfuhabion —The operator phces s left thumb
front of the trachea just below the Iirynx and his
nght hand on the octiput  The head should be fully
extended with the mouth open  Suddenly he presses
hus thumb backwards stmultancously smartly flexing
the hed with the result that the tube 1s forced into
the mouth Removal of the tube with 2 speaal
extubator may be very duffieult but s very easy by
the string {1f one 1s present)

Aftercare ——Retumn of obstruction must be watched
for The tube may be coughed out or coughed up and
swalloned I etther oceurs remntubition must be
performed af necessary  If it recurs frequently
tricheotomy may have to be done  Otherwise the
tube 1s removed 1 two or three days  Often when the
adema subsides the chuld may cough the tube out
and 1t may be found that 1t 15 not necessary to put
1t back

Tracheotomy ~The child 15 pined 1n a blanket
and laid on the table with a sandbog so adjusted
beneath tus shoulders s to gve the miumum ex
tension of the head and throw the traches well for
ward  If there 1s time on anasthetic may be em
plaved-—either foeal or penersl  Loeal anesthesn
however obhierates the bwdmarks which 1z o sery
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P
=6

Fio 18 ~Tastrumeats for tracheotomy ote () inner tubo

2
(3) outer tube on plot  (8) dilators &) eeabrans forceps
(8) tra Teol book  and {10} retractor
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sehious matter i smodl bibies  As for general anses
thesta tnhalational snwstheties require great skall i
adminstration while ones own expencncs suggests
that such cildren tolerate mtravenous ansstheties
badly Inany ease tracheotamy 1s ususily an emer
geney operabion and mdeed often onc has to operate
on o chuld that 15 to alf appearinees monbund  Speed
13 the evsence of the contrict  One asssstant stands
to fus left steadyiug the pelsis and controlling the
arms another holds the head firmly and steadily in
thenudline  Thisis essentanl i thehead deviates the
trachen may be cntered at the sde  Should thus
happen in a smal baly 1t may not be possible to geta
‘tabe wm ot al} beeause the traches may be no bigger
than o penett  In adults 1 chowe of high or low
tneheotomy may be made 1w children thus does not
expt  Apgmin the traches m adults 1s ngid and fixed

w balues at 15 collepuble and moves about qumite
frecly  The eperator sterdies the laryn< with the
thumb and second finger of tus feft hand and plaees
the index finger on the cncoid  Ile then makes hus
skin inmsien startang just below hus index finger and
thercfore below the crieosd  \n assutwnt swabs with
adrenalin 1nd hands the anstruments  Jf the ssthmus
of the thyrod obstruets it will have 1o be pushed
up or down out of the way with the hnife handle
‘The teachen must be felt with the Wit forefinger before
it s opened  preferably at should be scen as well
ihe trachey is desided through the first two rings
The Pnife 15 kept an the trachea * and rotated to pomnt

T mothad Yas ¢ 3 fects—anidacnt a—but § enrned out
gemouthiy an { yoi Kly gvas 10 my own  xpenence muct the bt
emalt
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Iaternlly  The left hand 15 only then remosed to pass
the dilators down along the kmfe blade  Only when
theseare wnsitu and opened 1s the hnuferemoved  The
ehld usunlly begins o paroxysm of coughing 25 soon
as the trachea 1s opened and he should be nllowed to
quicten down before the tibe s mserted  The pilot
carrymng the tube s held honzontally af right angles
to the skin mesion the tip s passed donn between
the ditstor blades mta the traches the dilators beng

Fra 1f —Teac] cotomy tubo s #fu

smultancously withdrawn  The pilot handle 1s then
rotated towards the wudline and eclevated to the
vertiedl ab the same fime with the nght hand the
tube stendied sith the left and the pilot withdrawn
The tube s tied tn sutn and the mner tube mserted
Common Causes of Faiure —(s) Head not held
firmly i tadbne  (8) trachica not steadied and shps
away both (2} and (3) lead to ineisions mta the
trochea that are not wn the mudhne (¢} losmyg the
opcl\mg—~kmf0 removed before dilators are in position
—a most harassing Tstahe that can very castly be
made (d} attempting to mnsert priot with handle 1
Tune vt tenchen mstend of al reghtangles (e} rarely—a
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too foresble sneison which passes through the trachen
wto the @sophagus  {The trachea m chuldren cuts
very easily ) Dhilators too widely opened may pira
dovieally block the tracher

The operatton must be done rapidly unless an
anmsthetic 15 wsed  Hamorhage 15 often profuse
1% usually censes as soon as an wrway s established
But of there 15 much delay blood 1 quantity mny get
wto the troches with fatal results  Ilolding the
child head downwards may sometimes dram it away

Affercare —The child 15 put back to a warnmed bed
nd usually falls asteep at onee  If he s shothed
brandy may be gven  ¥e should be lgf} alone and not
meddled with unnecessanly Symptoms of abstruction
may recur due ta g displaced or duslotated tube or to
blockage If they are wot relieved by replacing or
dleanimg the mner tube the ohstruction must be Jow
down The outer tube should be removed the diltors
wiserted aucd nttempts made to remove the obstruetion
with membrane forceps ot suction may be applied
through a catheter which ean be passed down even
wto the nght bronchus  Ths 15 often very successiu}
Cases wlieh cough up abundant mueus (and mem
brane} do well dry cases do badly Often i
these dry  cases there 18w bronchopneumona
diphthentie or streptoconeal  Spraying the trachea
with weak stenfe soda bic or instilling ohive o3t may
help but such enses offer & gloomy prognoss  They
&ve rarer smee the antibioties have appeased

The tube showld be removed novmally m about
forty oight hours  of duting sleep so tuch the better
swnee wuch subsequent distress often matofested on
removal 1s psychologeal A pgood nurse who can
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allny the patient s fears 1s imvaluable I distress 15
well founded removal may be postponed for n further
twenty four to fortv-cight hours after whuch a deter
mined effort must be made otherwise 1t myy prove
sery difficult to get the tube out at all  If there as
still genuine distress without it st 1s probable that the
cricoid eartilige or even 1t mty be the thyroud
lns been cut at operition producing

cartilage
larvngeal stenowis  If so the tube may have tostay m
permanently

Evaluation of Various Methods —Briefly 1t may be

said that tracheotomy quite definitely rclieves larvn
geal and upper tracheal obstruction  Shalfully per
formed 1t should leave no permanent 1ll effects and
1f the instruments are avalable 1t may he done any
where  On the other hand 1t 15 a difficult and danger
ous operntion even m the hands of an expert and
15 1nevitably attended with much shoch which alone
may prove fatal  Intubation causes less shock and 1s
not dangerous but requires much shill and practice
If the obstruction 1s subglottic 1t may not relicve 1t
But the great objection to mtubation 1s that the ehild
mnv cough the tube out and if o shilled intubator 15
not at hand to replace it may die It is therefore
practicable only m hospitals where shalled assistance
15 at hand and 1s useless in private practicc

Of suction 1t may be said that i certam types of
cases 1t 1s very successful and 1t 1s not dangcrous to
lfe though it must be lughly unpletwsant Xurther
intubation 114 the laryngoscope 1s easy  But as one
suetion rarely gives permanent relief 1t has to be
repeated and 1t may prove very exhausting  Where

1t fails as with intubation trachcotomy must be

N
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resorted to which tends to be so delayed that the eluld
fails to withstand the operation
In shifled hands {and this includes not merely the
operstor but the nursing staff) nny method can be
'mndc to give excellent results but fortunately or
1y nowadays experence is hard to come
by Fewer and fewer ¢ases of Iryngeal obstruction
due to diphthent come to operation year by yenr
ﬂmnks mawmly to xmmumsahon }or general purposes
15 ususlly regarded s the method of

choiee 1n fhus country though alternative methods
h1ve wrdent supporters

PrrveNTion oF Dirnrnenia

Irphthers s now a preventable disense  In ccrbun
aities of North Amenen st has been practically abol
shed  The procedure 15 nesther difficult nor d inger
ous

The Schick test roughly deternunes susceptibsiity
todiphthena 0 2e e ofa dilution of toan (equivalent
Ao 5y of the munmnm dethal dose®) 1s tnjected mvra
dermally snto the left forearm o sinular amount of
heat mactivated toun being imjected mto the nght
The resylt 33 redd one three < seven dags Inter
Four voults are posable {1} o zonc of crythemn
the sze of sixpener or a shullmg oeeurs and persists on
the test {left) arm but none on the conteot At This
rsult 15 posttne and anceates suseeptility  (2)
there 15 no result on edher arm—this 13 negatne

Tlt MLD of W!\n st e amount wl b el causs ¢! s deat!
fa 30 grasame guince J 4 in prectacty fovr daga.
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(8) both arms show a reaction that orf test arm being
larger and more persistent  Part of the reaction on
the test arm and all that on the contro! 1s due to
protewns (other than the toxn) present in the solution
and s called n pseudo reactjon  The result s therefore
pseudo and positive  (4) both arms show a transient
reaction of the same size  This result 15 pseudo and
negate  (38) 1s therefore positrve and (1) negative
Positive results mry show for a month or more
They 1mply thit the person has less than 4 of 2
umt of antitoxin mn hus blood which 1s beheved to be
the mimmum for protection

Immumzation — Diphtherta Prophylactic® s the
filtrate of a broth culture which has been treated m
various wiys  As & prelmunary formahn 1s added
and the mrxture incubated This greatly reduces its
toucity but leaves its antigenie power relatively unm
pawred It 1t then known as (1) F T (Formol Toxord)
This 1s a good immumzing agent though lable to pro
duce reactions n children over eight years because o
the bacterial protem 1t contains Two mtramuscular
injections gre usual m Canady where 1t 1s preferred
(2) TAM Thisas I'T to which antitoxin 1s added
as o precaution But it may produce sinular reactions
to I T with the grave additional disadvantage of
rendering the recipient serum sensitive (unless the
antitoxin has been prepared with goat serum) Three
jections are required as of (3) TAF where antt
town 1s mixed with 'l to the point of flocculatron
Much harmful protem 1s ehmnated in preparation
and 1t 1s safer than [' A M but more expensive It is
sumularly serum sensiizing (4} APT 1s F T to which
alum has been added forming alumimum hydroxade
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1o which the toxin 15 adsorbed The preeipitate 1s well
washed so that much protem 1s removed It 1s not
of course serum sensitizing It 15 a potent antigen
s0 much so that one large or two smallinjections often
suffice The one shot method 1s not to be recommended
however I combmned with subsequent weekly in
ntranasal mstallations of I' I' 1t 15 said to mse 99 per
cent immunes Protamune toxoid which has been
reccntly mtroduced 18 saud to be beuer than AT 1
—Doay 'y Sclck

test Rcad none v.eek If positise nge APT Ouce
at once and follow with 0 5 c.e 1n four weehs Or give
three doses of TAF 1 cc at three week intervals

Whatever method be employed a Schich test should
be performed about twelve weehs later  If still post
tive the course should be repeated—with caution af
TAM or TAT has been used ATPT 1s prob
ably the best of all  Immumty so produced should
last for some years and even if subsequently diph
therta be contracted however extensive the mem
brane there 1s a marked absence of toxemia—and
therefore of complications

Nowadays the general procedure 1s to carry out
immunisation at about the age of twelve months and
some four years later to give 1 boosting  dose
before the child commences school where the rishs of
infection will momifestly be greatly mereased

The Moloney test may be done in the same way as
a Schuch but with a dilute solution of the immunizing
agent 1t 1s intended to use mnstead of dilute diphtheria
toun Its purpose 1s to find out if the patient 1s
Iikely to react to the agent proposed  in area of

erythema—IDike o pscudo Schuck reaction—will oceur
L
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within twenty four to forty eight hours if the test i
posttive i which case some other antigen must be
employed

Control of Ontbreaks —Y.ook for the sousce—often
2 case of ehrome anteror nasal diphthena  Jsolate
and treat of found  Tuke swabs and do Schick testsall
round  lour classes will result (1) Scluck negatue
culture negative—do nothing  (2) Schnck negntive an
culture positive—segregite, myeshigate varulence of
orgarusms {3} Scinch posstive  culture poatne—
segregate and give small dose of antitoxin as he mav
be culnting the disease (4) Schuch positine eulture
neg tve—wateh closely  If anv suspicion of elsical
signs 10 either (8) or (4) glve antitoan n quantity at
once If sins i (1) or {2) send to hospital for m
vestigation



SLCTION ‘I
THE INTESTINAL (INGLSTION) INTRCTHIONS

Larrmice

NTERIC or typhoud fever is an aeute specifie
Emfccuous diease charnctenzed by conturued
forer a rash and uleeration of the itestine
Canse —The Flerthella typht and the alhed or
gwsms—E paratyphost A B and L E iypls and
Para B arc commonest w this country AR four
organsms ecause chsenses so hihe one another as to be
chinteatly mdistingmshable {as o rule) which are known
collectincly as the enterica Of the F typly alonc
many diffcrent types have been distingished by
bactertoph re comparable to the ty pes of streptococcs
estabhlished by agatutination
Incidence~ \part from localized cpxdcmxcs thc
1s steadsly  dech It
betneen the ages of ten and tenty y:nrs while \mdcr
ine nnd over fifty 18 1s rare
Mode of Spread —Infection eccurs by sw illowing
foot or drmb contaminated by the bacdk s the
depeeta of sufferers from the disease comam the
organisms and as some who recaver remam feetious
for iife sfoetion s first ofall arise from contact with
the exerela or fomites of a patient or cammer  Secondiy
if the dejecta are mproperly disposed of or of the
drums are defietine orgimisms may mfiltrite 1 well
or other source of water supply  Thirdly if sewapge
163
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s msufliciently treated 1t may contammate a nver
or the sea nearby so that infected oysters, and such
vegetables as eress may act as agents of spread
Tourthly the fly setthng on excreta and then on food
may propagate infection  Perhaps most dngerous of
all1s the earner (often as the result of an unrecogmzed
ambulant attach) employed n o food shop or on &
farm or 0 a dury swmce the orgamsms may multiply
readdy i malh without altening the taste  Milk out
breaks are often most  exploste ' in charwcter In
brief fingers fhies food and formtes arc the channels
of transnussion the commonest  foods ™ bang ik
water shell fish and vegetables But brend handled
by n ecarmer or cven cheese made by a carmer, can
transmut the disease while a cuner acting as cook
{like the notorious Typhod Mary ) can wreak
hasoc wherever she goes  Remember that frecang
15 no protection—ice or ice cream may nitiate an
cpdenie

Pathology —The orgumsms have a predilection
for the Fever s patehes of the small mntestine whenee
they pws perhaps via the mesentene glands the
spleen and ultimately the thoracie duet to the blood
These patches the fymph nodes generally, wnd the
bonc marrow beeome crowded with large mono
nuclear phagocytes and small lymphocytes to the
excluston of the polymorphonuclears and cosinophils
This 1s reflected n the blood where there 1s a leneo
pena affeeting espeanlly  the latter cells (unless
extrapentoneal suppuration occurs) The Peyers
patches become swollen and ultimately necrotic
These necrotic sloughs next scparate exposmg an
ulcer which may erode the bowc! walls even to the
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peritoneum  As this process comes to o head towards
the end of the second week and as the lymphoid
patches are very vascular perforation or hemorthage
may be apprehended from that time onward These
accidents or the fear of them dormnate the mind of the
clinician  the more so smee they do not at all corre
spond with the seventy of the case Death from
toxwma may ensue with trivial intestinal lesions and
death from hxmorrhage or perforition can occur in a
ease so little toxic as to be ambulant

Morbid Anatomy —The uleers are oval with the
long axis 1 the long axis of the bowel Normally
they heal to leave no sear  The spleen 1s enlarged and
crowded with erythrocytes The kidney may show
clumps of bieilh and the lier o focal necrosis  The
gall bladder 15 infeeted carly and sineec unlihe most
orgamsms the typhoid group can multiply i hile 1t
offers a congemal environment and often becomes 4
more or less permanent reservorr of wmfection  The
lungs often show a bronchopneumonin  The tetns
are often thrombosed The iz ribs sternum or
tertebre may be attacked resulting in peniostitis or
suppuration—often occurning long after the original
nttach  The rose spofs are unusual in that they are
bicterial emboh m the shin vessels from which the
organisms may be recoy ered

Incubation Period —Ten to fourteen days

Segregation Penod —Until three consecutive speet
mens of stools and urine are negatine

Course —F nteric 1s the classic example of o fever
exhibiting normally the meubation penod the stage
of imasion the stage of advance and the stage of
dechine but in the sporidic cases seen in this country
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to day, clissieal examples are relatively rare In
particular the rash 1s often absent (though Para B
forms occasionally present a profuse eruption) and
the pyreua often follows n deceptine course  In
abseure pyvrexia of any durition entcne should be
one of the first suspicions

Stage of Invagion —Followng the incubation peniod
the stage of mvasion sets m  aften msdious and
undrimatic  The patient merely feels  off colour
aml apithetic e may have 2 perastent headache
and a poor appetite but as often as not complamns
of nothung abdommil I he does 1t 15 usually only
of vague discomfort Rarelv there may be duarrhier
more often he 15 constipated  Ihs tongue s furred
and he may feel clully though an actual mgor s rare
These symptoms persist and nerease m severity Soas
finally to drive hum to hed It will now be found that
though there 1s pyrextt there is no carresponding
tachyeardin  The temperature mounts classically n

stairease  fashion—i ¢ a mise of & degree or more 1n
the cveming foliowed by a foll of half o degree next
morning—until st reaches a maximum of 102 ¥ or
thereabouts where with shght dwrnal xanations 1t
vremuns In sporadic cases the physiian mayv be
puzzled even if he has detected the enlarged spleen
since there are no other signs but note that at this
stage 2 positive blood culture ean be readily obt uned
Further the pulse 15 usually dierotic—a cunous but
ch tenstic and fairly tant sign

Staze of Advance —This corresponds . classweal
examples with the second weeh of the disease The
pyrexin s lugh ramitting but httle the pulse drerotic
and relatively slow and the clouding  of the mind
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d by the lature of the diseas
well m evidence  The lips are coated with sordes
the tongue 1s brown dry and fissured the abdomen
13 turmd and the splecn palpable  About the seventh
day the rash appears  Typeally it consists of sparse
widely scparate rose pink maculopapules on the
lower chest abdomen and back which disappear on
pressure  Often the rash 15 absent  Rarely st may be
profuse on the body genernlly though it1s seldom seen

DIAGNOSS DXMICID FEVER

Day ¢ D1
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on the fiet It appears in erops which commonly
overlip each lesion persisting for three or four davs
(While n most useful dingnostie sign the rash has hittle
prognestic significanee An absent rash does not
wmpls anl Lease ) Finally there ave the charactenshic
stoole which when typieal are fonl frequent bulky
and pes soup n eolour and consntency

The elose of the second week and the beginning of
the thind may be regarded as the acme of the disease
The sloughs n the bowel are beginning to separte
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and 1t is now that the dreaded comphmhons-
hemorrhage and perforat
But quite apart from such nccxdcnts the toxemn 15
at its height ond 1n cases fatal from that cause the
patient sinks into the “ typhord state *—a condition
of profound intoxication e usually hes on tus back,
too weak to turn on his side  Ihs eves may be half
closed or open and wandenng but the dilated pupils
show that he is not accommodating or indeed sceing
anything consciously  In Tus emaciated exhausted
face the eves often stand out abnormally large and
alise  Yle may be gquet Lut more often he 1s con
tinually wluspering and muttering to fumself picking
miessly at the bedelothes with wavenng tremblng
hands  These purposeless finger movements are
Lnown as carphology the tremors as subsullus len
dinum, and the whole condition as coma 1yl This
Inst 15 an apt term since for afl hus actities the
patient 1s quite unconscious  Soon the movements
weaken and cease the coma deepens and death cusues

Stage of Dectne —In more favourable cases about
the rddle of the third weel the temperature begins
to remut with a larger fall than subsequent nise and
a gridual tammation of the fever by a slow lysis
ensues By nbout the end of the third weckh the
patient should be afibriie  fc has lost considerable
waight 1s seriously enfeebled and rayvenously hungry
Lut ns mind at last 1s clear  Convalescence now
begms 1t s Dhely to be prolonged  Apart fram
scquele  elderly patents may never recover therr
former <igour

Relapse —Tlus 15 an  extraordinary feature of
enteric  Within a fortmght or so of defervescence, n
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roughly onc case 1n ten the disease sets i anew
following usually & milder though occasionally s more
severe course than the omgnal attack  This 1s
desenbed as o recurrent  relapse In rave cases a

concurrent  relapse appears before the imtial fever
has wholly disappeared  Since second attachs of
enteric are otherwise dmgly rare the mech
of these relapses s inexphieable unless a renfretion
with an orgmism of a different type has occurred

1 to those d i searlet fever or

the antigens of the baallus have undergone some
miysterious metamorphosts  (Recent work wath bae
teriophage ns noted above shows that in fact several
different types of the B typhosum exist)  In most
cases be 1t noted relapse oceurs when the defence
mechawsm 15 at the peal of eflicieney 1e when
the patient has repelled the attack and has reached
the convalescent stage Obaiously 1 the hght of
more recent hnowledge of antigenic constitution
further study of relapses 14 imperative

Varieties — Wlule the foregomng 18 an account of
the disease as classieally deseribed many deviations
from this pattern will be encountered  Further from
the point of view of the essential time relations 1t s
often exceedingly diflicult to decide exaetly when the
attack began withm a linut of several days  Very
many eases seem to overrun the three wecks giving
nse toa prolonged  form  others again are cur
tailed  Four types are usually distinguished —
() the ambulant type in wlich the patient does not
at first feel at all 11l (though he may Iater suller per
fortion)  (b) an abortre type  (¢) the clasnical type
Just described and (d) & hypertoric type n which
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prostration 15 extreme from the outset and death
supervenes early  These are merely ascending grades
of sevenity  Cases also occur in which the diagnosis
1s mashed by some comcident mamfestation eg
T 1 nephntis such cases may
be referred to as the pnewmome  ‘nephriie  or

memingeal  tvpe A very rare hamorrhagic type
has also been desertbed

Diagnosis —Ihs 15 not dificylt provided only
that entenie be suspeeted  Classieal eases of sustamned
pyrcaa showmg a sturease nse which mamfest an
enlarged spleen and later an appropnate rash and

peasoup  stools are rare  The clinieinn will have
to be prepared to deteet cases which develop no
rash or merely an equivoeal one and which moreover
mnay show eonstipation throughout The sustuncd
pyrexia and enlarged spleen are however constant
m all but the very nuldest cascs  On the other hand
symptoms may oceastonally suggest a diagnosts of
T 15 or the ncute abd Gener
ally however miliary tuberculosis enclosed sepsts
malignant endocarditis  or undulant fever most
commonly confuse and the differentiation may
chnteally be extremely difficult  Fortunately the
laboratory comcs to our aid mn no uncertam fashion
Tive mvestigations ean be made —(1) blood count
(2) blood culture (3) agglutination reactions (4}
1solation of the organtsms from the stools and urine
and (5) the diazo reaction

(1) Blood Count —This shows a leucopenia espeerally
affecting the polynuclears throughout the drsease
unless 1n the very late stages when extra abdommal
suppuration has occurred eg bone abscess Ience
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septic infections ean be excluded by blood count mn
the carly stages

(2) Blood Culture ~This 1s positrve {and diagnostic)
n 99 per cent of cases for the first seven to ten days
and in 50 per cent of cases for the next wech  About
5 cec of blood should be added to a bottle contammng,
bile broth and sent to the laboratory At a Inter stage
sternal puncture may give a positive eulture

(3) Ageglutnation Reactions —As noted there are
two classes of agglutimins developed to the antigens
contnined 1 typhoid organisms—(1} the flagellar
and (2) the somatic The flagellir comprise (a) a

type  agglutmm which will react with other
organisms m the gronp and (b) an agglotuun speaific
to the orpamsm  Fither may predominate  Hoth
varettes of flagellir agglutinins give a coarse flaling
deposit 1n the tube  they are prone to linger in the
blood for vears following prophylactic typhod vae
cination and furthermore i febnle states to inerease
n titre—the anamnestie roretion  Therefore they
are not to be accepted in dingnosis even af they show
a nsing titre during an 1llness  On the other hand
the somatic O and cspeeally the somatie Vi
agglutinins represent (according to Felix) the body s
Tesponse to the ganune toue and iyvasis ¢ antigens of
the baallus  such agglutimns of present in a dilution
of 3§z or over are dignostic (unless the patient has
been noculited withn the preeeding two months)
andaf present i rsing tilre are conclisne Afew ee
of blood should therefore be withheld from the culture
speaimen and forwanded for a determimation of the

and Vi titres These may be very low duning

the first week but it 15 essential to have a record of
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prostration 1s cxtreme from the outset and death
supervenes carly  These are merely ascending grades
of sevenity  Cases also occur 1n which the diagnosis
1s mashed by some comadint mantfestation eg
pneumonia  nephntis meningiis such cases may
be referred to as the  pnewmonte  * mephriite or

meningeal  type A very rare hamorrhagic type
has also been desertbed

Diagnosis —1his 1 not iffieult, provided only
that enteric be suspeeted  Chissieal eases of sustaned
pyrexin showing a stairease rise, which mamfest »n
enlurged spleen awd later an approprate rash and

pea soup  stools are rare The chntern wll have
to be prepared to detect cases wlich develop no
rash or merely an equivoeal one and which moreover
may show f th hout  The
pyrexin and enlarged spleen are however constant
m all but the very nuldest eases  On the other hand
symptoms may occasionally suggest 2 diagnosts of
pneumonis memingitts or the acute abdomen  Gener
ally however milary tuberculosis enclosed sepsis
mahgnant endocarditis  or undulant ferer most
commonly confuse and the differentiation may
chneally be extremely diffieult  Fortunatelv the
laboratory comes to our md m no uncertam fashion
Ine myestigations can be made —(1) blood count
{2) blood cnlture (8) agglutination reactions ({4)
1solation of the organtsms from the stools and urine
and (5) the diazo reaction

(1) Blood Count —This shows a Jeucopenra espeanally
affecting the polynuclears throughout the disease
unless 1 the very late stages when extra 1bdommal
suppuration his occurred e g bone abscess  Hence
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septic mfections ean be exeluded by blood count n
the early stages

(2) Blood Culture —Thus 1s positiv e (and dingnostic)
1n 99 per cent of cases for the first seven to ten days
and mn 50 per cent of cases for the next week  About
5 ce of blood should be added to a bottle contaming
bile broth and sent to the laboratory At a later stage
sternal puncture may give a positive eulture

(8) Agelutination Reactions —As noted there are
two classes of agglutinins developed to the antigens
contained 1n typhoid orgamsms—(1) the flagellar
and (2) the somatie The flagellar compnse (a) o

type aggletimn which will react with other
orgamisms 1n the group and {(b) an agglutimin specific
to the orgamism  Yither may predominate Roth
vaneties of flagellar agglutinms give a coarse flahing
deposit in the tube  they are prone to linger in the
blood for years followmg prophylactic typhod vae
emation nd furthermore 1n febrile states toincrease
n titre—the anamnestic tenchion  Therefore they
are not to be accepted i dingnosis even if they show
& mismg titre duning an iness  On the other hand
the somatic O and especlly the somatic W1
agglutinmns represent (aceording to Felix) the body s
response to the genune toxic and mvasive antigens of
the baeillus  such agglutinins if present in a dilution
of by or over arc dingnostic (unless the patient has
been moculated within the preceding two months)
nndof present in rising titre are conchisve Afenwce
of blood should therefore be withheld from the culture
speaimen and forwarded for 2 determination of the

and Vi titres These may be very low during

the first wech but 1t 15 essential to have a record of
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them for future reference After the tenth day the
titre mounts reaching its maximum about the twenty
first day It then falls unless in carmers when 1t
perststs  In generalthe O®and* Vi give the diag
nos:s (of enteric) and the ‘Il speafic agglutnms grve
the differential diagnosis In some cases agglutimns
are unagcountably absent—perhaps in those m which
relapse may oceur

Isolation of the orgamsms from the stools by plating
out on McConkey or sumlar medium can be carried
out from the second week onward or earher on the
briliant green cosmn agar medium  They are often
profuse following a purge and probably derive not
from the ulcers but from the gall bladder They
may also be 1solated from the urme and persist 1n
both excretions for many weehs  In carrers the stools
may be infectious for hfe

Diazo Reacttion —If an equal quantity of dmzo
reagent and urme from a patient 1n the second week
of enteric be mixed and rendered strongly alkalne
with ammonia a ruby red colour will be produced
This reaction 1s present m many febrile condittons
and though always described 1s little used

To Sum Up—During the first ten days blood
culture and stool culture on special medra  thereafter
the Widal and culture from the stools on McConkey
A blood count at any trme s helpful  occasionally the
diazo reaction may be of service

Prognosis —This 15 the better the younger the
patient In the previously moculated 1t 1s also
improved It 1s said to be better mn para as against
typhosus mfecttons but this 1s not unammously
accepted In any given case the degree of toxema 1s
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the deusnc factor though tlus does not mfluence the
f perf or t Al cases

of entenc. howew:r mild are potentially dangerous
Enfenic 1 Cluldren —In cluldren under five years
enterte may assume a very atypieal form  Thus 1t
may appear as an acute gistro-entenitis or a scptm

®ma or signs of bronch 1 or of
may obscure the preture  Thus Jast may be merely a
or a true duc to enteric

orgamsms The rash too may be sparse—or most
profuse

COMPLICATIONS

These may be legion and many are of hittle practical
significance  There are two however of outstanding
importance which directly threaten life both of which
anse from the same source namely the sepiration
of the sloughs While this may begin euly n the
second weeh 1t 15 towards the end of the second and
duning the third week that most serious aceidents
oceur

Hazmorrhage —Small amounts of blood may eseape
mto the mtestine 1 the carly stages these need
cause no anviety Severe hemorrhage usually due
to the crosion of a sizezble blood vessel oceurs as
stated above about the end of the third week though
1t may oceur earlier and 1s & most msidious complica
tion since the first notice we may have of it 1s o motion
consisting almost entirely of pure blood In the
worst cases signs of shock  may rapidly develop
for no visible reason—1 e the patient 1s pale restless
and collapsed the pulse 15 ramd and small and
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air hunger 1s pronounced  The temperature may also
fall, though not mvariably ‘henever hzmorrhage
occurs the outlook 1s grave  One large haxmorrhage
may be survived but repeated ones are usually fatal

Perforation occurs dunng the third week as a rule
the separating slough carrying with it a portion of
the pentoneal cont  Tius results in the eseape of
bowel contents mnto the general peritoneal cavity and
therefore 1n genernl pentomtis  £he onset of a sudden
severe pun i the abdomen 1s usually the first sign
the site of the pain varying with that of the perfora
tion though the student 1s warned that pain may
sometimes be absent  Very shortly the signs of
general peritonitis superyvene—tenderness and ngidity
of the ovcrlying museles often distension and perhaps
obliteration of hver dullness A ngor may oceur
The patient may lie with hnecs drawn up a grey
pallor pervades the face and the expre sion becomes
mereasingly more anxious  Vomuting may be most
distressing  If collapsed the additional signs of that
condition will appcar  Rarely the signs will remt
only to recur later with enhanced intensity

As a rule the pam s m the region of the right ihac
fossa since most perforations occur n the last few
feet of the small bowel but in rare cnses the site of
perforation may lie 1n the 1scending colon or even 1
the appendix atself  In children perforation 1s almost
unknown

Meteorism may precede or follow perforation 1t
1sagrave plication because of the 1 cardiac
embarrassment and 1s of evil omen

Pentomts without perforation may also occur by
direct spread across the penitoneal coat of the bowel
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or from suppuration of a mesenteric gland Pneu-
moma~Ilobar or lobular-—is not rare and hypostatic
Pneumonta 1s to be fared in the severe cases  Laryn
geal uleeration 1s o lication 1n some
parts of the world Transtent but temporanly com
plete deafness may be met with Nephntis 3s rare
50 too 15 a clear cut carditts  Cholecystitis 1n some
degree 15 probably mvarble as the orgamsms find
the gall bladder a most congenial habitat so congerual
ndecd that they may persist there for hfe  Suppura
tive cholecystitis 1s rare but chrome choleeystitis
accompanyng subsequent cholelithiasis 15 very com
mon 1 after years Venous thrombosis usually
mvolving the femoral or popliteal vemn 1s a compl
cation of convalescence So too 1s pemostitis or
suppurative osterrs of the ttbia nibs sternum or
vertebrx ( typhod spine } these conditions may
suddenly flare up months or years later when living
virulent bactllt may be 1solated from the lesions  They
are accompanied by a polynucleosis Parotid abscess
ansing from o neglected mouth 1s nowadays rare
Treatment and Management —Apart from Ielixs
serum  which has not fulfilled expectations though
useful to reduce toxmmia we arc quite without a
speaific agent 1n the treatment of enteric  Neither
penucillin alone nor the sulphonamides alonc have
appeared to have any mfluence on the disease  Very
good results however have been reported from
pemellin coupled with the sulphonarmdes and it
seems Iihely that one or other of the new antibioties
will provide us with an effectne weapon  (Strepto
myein promuses very well} Until that happens we
are driven back on the classical management of the
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febmle state  Chief amongst the measures ndvocated
15 hydrotherapy  Thus should take the form of sponging
or of immersion 1n & bath  The Itter 1s only really
practicable n hospitni  Neither cold baths nor cold
sponging have ever found much favour in this country,
but the tepid bnth Ims many advoctes Tepd
sponging 1s however much more widely practised
It should be carried out duly or twice duly ss a
routine and four hourly where the degree of toxemn
warrants st At the same tume 1t must be rememtbered
that 1t has no speaific curative action and its apphes
tion should therefore be elastic and not ngnd 1t would
be folly for instance to wahe a slecping patient
merely to sponge lnm

The hability to hemorrhage or perforation especially
At the danger period should always be borne in mtnd
The patient should be Lept quiet and any vigorous
movement 1 bed should be discouraged On ne
account should he be permutted to get up or sit up
however muld the case  The shin and pressure points
will need speaial attention and the toiet of the
mouth should be serupulously carned out

The diet 1n enterse 15 still much in dispute That

hustic de d which 15 as

old as the race and 1s based on the irrational
belief that anything beneficinl must of necessity be
unpleasant and punful dies hard 1n most of us  T'or
many years the febnle patient was not even given
enough water and for many years more the patient
with entenc nas alloved nothing but mulk presumably
for fear that anything more sohd mught induce per
foration with the rcsult that if and when he survived
o convalescence he was an emaciated wrech  Now,
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while frankly indigestible commodities such as raw
or undercooked vegetables can be of hitle benefit
and such penetrating articles as frust pips might
actually be dangerous 1t 1s obvious that the vast
majonty of foodstuffs are reduced to a flud or semt
flmd state long before they traverse the ulcerated
arer It 1s especially difficult to see why meat even
of munced 1s still taboo  Certain wmters 1t 15 true
mamtain that the surest way to provoke perforation
and hxmorrhage 1s to starve the pitient and feed him
generously but this attitude 1s far from general
‘There can be no question thal. the high proten \mstugc
ble from prolonged fever d Is replace
ment of the patient s ressstance 15 to be mamtained
to say nothing of the vitamun mtake If we are to
restrict the diet let us do so because of the fever and
resultant gastnit's and not because there are uleers
s1x hours or more distant i time from the stomach
contents In the early stages milk abundance of
water with glucose bread and butter mashed potato
eggs (raw poached or hightly boiled) jelles custards
and so on may be alloned depending on the patient s
appetite tolerance and idiosyncrasies  Should he
demand still more well filleted fish minced ehichen
and the ke can be given and {f necessary 1ed mett—
provided he can digest 1t This apples to the milder
and less towic cases  obviously a hypertowic patient
who may be delirrous is not hikely to take much of
anything, even fluds  But each case must be judged
on its ments That starvation or the mterdiction
of this or that article of diet 1s an essential n
the treatment of enteric 1s an wdea 1t were well to
abandon
x
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The regulation of the bow cls also demands considera
tion  The student must remember that the intestinal
tube 15 dangerously thin at many points Nene the
less it must continue to function Anything which
greatly ncreases the foree of penstalsis might well
determine a doubtful perforation  Strong purpatives
should be taboo and indeed purgatives of any kind
are best avoided A carefully given cnema 1s more
desirable and at least as cfficacious

Medicnally there 15 hittle to give beyond drugs to
relieyve symptoms as they anse  Pain or headache lmy
require aspirm, and should be
promptly and decisnnely But drugs en the whole
are of mnor importance In this more than any
disease the physician must rely on the nurse  She
must prevent any exertion or violent movement
change the patients posturc should he lic too con
stantly on lus back (lest hypostatic pncumomn
develop) safeguard the shin and antieipate and pre
vent any straming at stool Negleet of any of these
measures may have serious results

To prevent spread of infection the stnctest aseptic
nursing must be carricd out  The frequent usc of the
wash basin 15 the best preventive  The stools should
be covered with disinfectant and allowed to stand
suitably covered before emptymg into the closct
and the bed pan or umne bottle should then be
sterthzed  The attendants ought to have been mnocu
lated and every tume they touch the pitient or his
bed they should wear a gown and subscquently wash

thar hands
T t of C hcat; H. h —This

should be carefully watched for and suspected :f the
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patient shows any signs of collapse even 1f no blood
has appeared at the anus He must be hept abso
lutely still The bed pan 1s best dispensed with and
the patient pached round hiberally with wool which 1s
later burnt  Food should be withheld tor fwenty
four hours and even water given sparngly Above
all no stmulwnts arc to be exhubited  Of drugs
morphia 15 best of all but unfortunately it may
mash perforation should that oceur at the same time
A platelet extract 1s often of value and the question
of a transfusion should always be considered

Perforation requires 1mmediite abdominal section
and closure of the openung m the bowel The sooner
this 15 performed the better the prognosis A swab
should be taken to identify the predommant orgvmsm
n the peritoncal exudate {which will not necessanly
be the B typhosus) since 1f this 1s known further
appropriate treatment may be administered

Diartheea 15 best met by withholding food for
twenty four hours  Especially where curds are
present n the stools mulk should be diluted or tem
porarily withheld Mcfeorism requures the rectal tube
or o turpentine enema T enous thrombosis 1s treated
n the same way as white leg (p 121)  Typhoid spune
pertostilis cte may require surgieal measures  Should
chaleeystitis be promunent 1t should be given a chance
toscttle down Immediate operation 1s not advisable
Ineumoma nephnitis cardibis etc are treated on
general lines

Treatment of fmcal carmers by intestinal dis
infectants  such as hexamne ete 1s very disappomnt
g The only effective method 15 to remove the gall
bladder which carriers understandably enough are
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usually reluctant to surrender  Eaon thes drastic
procudure may fusl in & eertain pereentage of cases in
which the organism bs become domuciled 1n the bowel
To detect 2 fweal carnier 2 muld purgative should be
given and the stool should be examined gs soon as
possible  The majonty of fiveal carniers arc females
but unnry camers may be of either sex  Where the
pebvis of the hudney is alfected uninary antisepties may
be tried st is doubitful if such inf Is |
{Nate that tvphaid earriers may not work m any place
where food or drink 1s prepared or sold ) A quiek way
to detect a carrier s to exanunce the blood for the

Vs 7 sgglutinn  In 4 true carmer this should be
present cven if the orgamsms are temporarily absent
from the urine or stools

Prophylams ~A muxed vaccine contamning 500
nulhon F typh: and 250 nulhon each of Para 4
and B (TAB) s mjected subcutaneously A week
Iater double that quantity is intsoduced  Immunity
15 devuloped Curly rapidly and remawms at o hugh level
for about two jears  Vacomation s usually an
eflicient preventnve  though it mmy not nfalibly
protect agunst strams of exceptional virulence

Tollowing the smjection some tenderness at the site
s usual  the kmb should be freely used Pyreas
may bu 100 I or more and general maluse may
Iast for twenty tour to forty exght hours Aleoholies
may react very sharply ind should abstamn from
aleohol for forty erght hours before and after ingcula
tion There 15 also need for eaution i renal mnefficsency
and tuberculosts

General measures of prophylaxis are of course the
ensunng of eflicrent sewage disposal the protection of
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the water supply and the attempt to ensure that no
carner has anything to do with sellmg or prepanng
food Ant: fly messures should be pressed much more
vigorously than they are and unfortunately there are
still a great many loop holes through which mfection
can malke its way

Conirol of Outbreaks —Attempt to estabhsh a
common factor between cases Concentrate on milk
water shell fish and vegetables eaten raw Mean
whle take samples of water for chemical and bacter
ological exammation chlormate or advise boiling of
all water advise boiling of rulk and the avoidance
of all raw vegetables and shell fish for the time being
A high fgure for the free and saline ammoma and
especially the presence of mitmtes i water should
throw strong susperon on 1t above all if 10 or more

presumptive coh  per 100 e ¢ are found Where a
given shop farm or dawry 1s suspected samples of
stools urine and the Widal reactions of the personnel
should be imnvestigated Ojysters should be bacter:
ologically examined likewise lettuce cress ete JIce
cream should not be forgotten Persistent and careful
enqury will usually meet with suecess Persons
exposed may have prophylactic serum or sulphona
mudes with pemicillin but not vaceines since the latter
mght well reinforce an infection as yet in the mncuba
tion period and thus determine a fatahty

DySENTERY

An acute mfechious disease aflecting chiefly the
large bowel cf d by fever dehydration and
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frequent loose stools which may or may not contain
blood and mucus Two discases simlar mn sympto
matology but quite different etiologically are com
prsed under the term dysentery namely amcebic
dysentery which oceurs 1n tropical and subtropieal
countries and bacllary dysentery which m addition
to the foregoing 15 common m temperate ehimates such
as our own Only the latter will be considered here

Cause —The dysentery group of orginisms are
members of the typho colt group that is to say they
are all grim negatne motile and flagellated In
drvidual members of the group are distingmished from
one another by therr fermentation reactions while
each individual member may agam be sub divided
mto several types by agglutination tests The com
ponents of the group arc the B Flezner: the B
Shige the B Schimit.ar and the B Sonner  All these
orgamisms may give rise to the chimeal syndrome
dysentery but whereas cases due to Flexner and
espeaially to Shiga may be florid and severe cases due
to Sonne especially in children are usually muld
sometimes so mild as to escape notice Shiga infec
tions occur 1n the tropies and only rarely m this
country where Ilexner and Sonne are predomnnant
The organisms produce both endo and evo toxns
to which antt serh have been prepared They are
not however of notable value The group 15 also
remarhable m that bacteriophage (a virus) develops
1n the stools and destroys the bacilli

Epidemology —The disease 1s an ingestion mfection
like enteric and therefore 1s conveyed by food or
drink which has n some way become polluted by the
exereta of a person sufferng from the disease or the
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dejecta or fingers of a carmer  The sourees of mfection
then are much the same as enteric (p 163) with the
added proviso that the dysentery orgamisms do not
seern to possess the same hardihood or ability to
suriive outside the body as the E iyph and
therefore outbreaks from water are very rare and from
shell fish unknown But not alone may any article
of food mfected by a patient a carmer oran nttendant
act as a velucle of spread in dysentery the fly ahghting
on an infected stool and then on food is believed to
play a specially active part especally m warm
chmates It 15 possible that the insect-itself may
become nfected and pass the organism in 1ts stools
at any rate for a short time and that other insects
may also be concurned

Dysentery therefore may ctop up sporadically or
oceur 1n d d It
1S commoner in summer than m wmter Sonne
dysentery 1s espectally common i children s homes
and simlar institutions and accounts for the fact that
most notifications 1n this country are in persons under
fifteen years of age Flexner dysentery on the other
hand oceurs frequently (and may become endemic) m
mental hospitals and asylums where the patients are
mostly adults Outbreaks in barracks and so forth
have often been recorded

Pathology —The brunt of the orgamisms attach
falls on the last few feet of the ileum and the large
mtestme as a whole the sigmoid and rectum being
commonly singled out for speeral attentton The
mucous membrane becomes inflamed and congested
to be followed by ulceration over the sites of the
Iymphoid patches usually lying transversely to the
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mucosal folds The ulcers are covered with a layer
of cells and fibnin  Though often extensnve in area,
they are usually shallow and very rarely penetrate
through the museular cost and pentoneum to cause
perforation, though they may often extend laterally
to coalesce with one another and so mactivate re
latively extensive areas of the bowel In any case
the pentoneum over an ulcer 15 usually thickened
As ulceration progresses darh grey or green sloughs
separate which ultimately appear 1n the stools 1n
the course of the scparation as in enteric smart
hemorrhage may occur  Oozing from the uleers and
the mucosa howeser 15 common 1n dysentery so that
blood 1n any ease 15 frequent n the stools At the
stme time tovin is absorbed from the bnctena at work
1 the bowel and toxazma results though 1t 15 to be
noted that in direet contrast to enterie the dysentery
group of orgamisms do not invade the blood stream
Usually the uleers heal without scarring  though
i fulminant cases the whole mucosa may slough
away

In chrome dysentery the wally of the bowel may
beeome thick and rigid and the lumen narrowed
Chronic ulceration may ensue but more often the
mucoss remamns coarse granular and congested

Incubation Period —Two to scven days

Segregation Period —Until two or three stools at
wechly intervals erc negative

Signs Symptoms and Course —This will depend
largely on the typc of orgamssm At one end of the
scale there are the Sonne infections 1n children in which
there are often no symptoms or signs apart from
shght pyrexia and o few loose stools contaiming a
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Iittle mueus and a few streaks of blood This may
last for a couple of days to be followed by a further
couple of days of compensatory constipation the chld
betng othernise perfectly well Qccasionally there 15
a sharp bout of fever and symptoms may persist for
a weeh  Just as often they wmay subside 1n twenty
four hours toxenma apart from pyrexin bemng con
spicuous by 1ts absence In such cases 1t seems most
unlikely that any uleeration ever occurs the bowel
at most showmng 8 patchy congestion

On the other hand 1n Shige or very rarely n
Flexner cases the disease may begm abruptly with
high fever nausea vomiting severe bouts of colicky
pams and tenesmus together with the passage of half
a dozen loose yellow stools WWithin the next few
days the stools rapidly increase in frequency and
altogether lose their fxeal chatacter conssting very
often of no more” than a yellowsh flud contarmnmng
thick mucys and often deeply tinged with blood The
colic becomes mare frequent and severe the tenesmus
unbearable  the patient may have an almost con
tmuous desire to defzcate even though usually pro
ducing nothing though he may nctually pass up to
fifty or even a hundred stools tn s day  As time goes
on dark green shreds of necrotic mucosa may appear
1n the stools and some motions may consist apparently
of blood alone

Pars passu with this the patient s general condition
becomes steadily more grase At first flushed and
typieally febrile as dehydration becomes d
he becomes grey and feeble the eyes sunken and the
cheehs pinched  In babies the fontanelle 18 depresscd
Restlessness may develop nto delimum  thurst may
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become intense and the urine be scanty or sup
pressed  Acidosis may appear with deep rapd
respirations  The blood pressure may fall and the
pnhcnt pass into a state of coma and callapse with
ture and cold cy d ¢ 1e5
from which he m'z) farl to rally though in this country
death 1s wncommon  On the other hand after one or
two weehs the erumps and tenesmus may gradually
disappear the stools become less frequent and gradu
ally regun therr freeal character the temperature and
pulse return to normal and the patient make a com
plete recovery aliernatively after a certan pomt
recovery may halt and the patient may pass mto the
chronie state
Chronmie Dysentery 1s therefore a sequela of the acute
disense  Iere the toxerma the colic and the tenesmus
are shsent and the stools are reduced to si\ or four
or fewer daily They vary considerably sometimes
bemng formed gnd sometimes loose with blood and
mucus as before The patient may even have a bout
of constipation  Although the thichencd colon can
be felt through the abdommal wall the orgaimisms may
not easily be cultured from the stools Recovery
usually occurs though relapses are frequent and the
emaciated patient 1s a poor subject to withstand an
mtereurrent infection
Compheations are due to the toun since the
orgamism does not mvade the blood Intis mndo
cyclhitis and arthntis are the most common  the latter
may persist for months  Neurttis may also occur
Bronchopneumonia may develop in exhausted patients
An mtable colon may remmun as a more or less
permanent legacy only distmguishable from chromic
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dysentery by the sigmotdoscope and by careful
examination of the stools

Diagnosis 1s simple i & typteal case  The history
chmeal picture and character of the stools provide
the diagnosis of dysentery mmeroscopic examination
of the fresh warm stool should be negative for ent
ameba histolytiea 1nd culture of the mucus from the
same on selective medin (such as desoxycholate)
should provide o growth of the bactena which can
then be identified by furmentation reactions with
lactose manmtol ete In the sccond weeh of the
disease agglutmms-appear 1n the blood 1n many cases
and may be demonstrated but the test 1s not regarded
as very relable  Sigmoidoscopy 1s not to be recom
mended 1n acute cases as 1t provokes hemorrhage but
i chronie cases 1t will reveal typical granulation
patches over the site of ulcers and may even show
uleeration still to be present  Stools for the laboratory
should as stated be fresh and quite free from dis
infeetant  1f a stool etnnot be obtained a rectal swab
should be sent as soon =s possible as the organism may
disappear rapudly from the stools

Chmeally confusion may anse with food poisonmg
or even entene  the laboratory must form the finat
court of appeal  In the more chronic cases ulcerative
colitis or new growth may be suggested  here sig
maodoscopy 15 essential  In children mucus and
Llood may appear in the stools in intussusception but
the history and climeal picture 15 quite different
though 1t should not be forgotten that a; termunal
intussuseeption may occur as a compleation of
dysentery itself

gnosis —Shiga infections are much the most
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dangerous and in some epidenuics the mortality 13
fugh espeeially among the undernounshed  Flexner
cases in this country may be quibe sharp but the
prognosis 1s very good exeept mn mfants or the aged
Sonne infections are an admimstrative nwsance since
though they demand hospitalization the children are
usually perfectly well In scveral hundred cases one
has only once seen a chuld that could be described as il
Adults hovever may have severe attachs

Treatment falls into two parts general and speaific
The general treatment required will depend on the
type of mfection  Sonne cases usually require none
InTlexmer and espeaally Shiga infections the routine
of the febnle state will have to be putin tran ~ Special
attention should be pud to the dict which should be
s nutntious as the patient can take though free of
mdigestible residue  Fluds ought to be pushed from
the outset and should dehydration become severe
lucose saline should be grven intravenously For the
gnping o hot water bottle to the abdomen 1s usually
very helpful and a starch and opitm enema or a mor
phine supp y may be required for the
An mjection of morphin 4t night to secure sleep should
also be considered

Of speeific measures bacteriophage has proved a
failure  There are two types of sera to be had—ant1
bactenial for both Shignh and Flexner and antitoxic
for Shign alone  Neither has proved conspicuously
successful but the earher they are given the better
the chances of success By far the most satisfactory
1 t 15 by the sulph In this country
sulphaguamdine and succiny 1 sulphathiozole are most
favoured but n the United States sulphadiazine and
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sulphamerazme are preferred  Whichever drug 1s
employed 1t should be used 1n full dosage 1n cases of
any sevenity remembering to heep up a free flow of
alkalme urme by copious alkahine dnnks  In this
respect sulphamerazme 1s the safest as 1t is less
Iikely to erystallize out in the renal tubules than ats
related compounds

In chrome—and m Sonne—cases sulphonamides
should also be employed to clear up infection  Here
dosage may be smaller but may have to be prolonged
A nutritsous diet nieh in witanuns and low m roughage
should be provided Liver iron and copper may be
required for the anzma which may even demand
transfusion

Carriers —Dysentery carmers espeenlly of Sonne
are common  What 1s worse they excrete the organ
1sm very intermuttently so that several negative
stools may precede and succeed one posttive Here
the rectal swab 15 probably of greater value than the
stool  Sulphonamudes are useful m clearng them
up but several swabs at weekly mtervals should be
negative before clearance 15 accepted  Esen so

relapses  may occur

Prophylaxis —Careful dispossl of the exereta of
cases and carmers is essentral  Antlfly measures
proved most suceessful i the Army in the VWestern
Desert and the advent of the DD T spray has ren
dered them much more sumple At home our chief
preoccupation should be to see that any and every
body but especially those handling food should wash
their hands after using the lavatory If this could be
converted into a reflex imong the population generally
dysentery would disappear
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In tropical countries vaceines from fresh smooth
stramns may be cmployed and i a known Shiga
exposure serum may be grven

UNDULANT TEVER h

Undulwnt feser (also hnown as Brucellosts Malta
feser Mediterranean fever) 1s a discase of world wide
distribution charaeterized by prolonged pyrexra which
15 usuilly brohen up by apyrewnal intervals thus
grung to the tomperature chart a wavy or undulating
appearance

Cause —One or other of the Brucelle a family of
small cocco bacill: that are normally pathogeme to
ammals  Thus the Brucells melitcnsis nfects the
goat and appears it the milk the Br abortus produces
contagious abortion m the cow the Br suis 1s found
mn the pig and the Br paramelitensis m the sheep
Veluensis and paramelitensis are more or less confined
to the tropics and subtropies  Members of the family
are only to be distingmshed from one another by
agglutination tests

Mode of Spread —The discase 1s conveyed to man
primanly by mulk or nmulk products derived from
mfected ammals either the goat or cow It may abo
occur among those handling mfccted ammals or
carcasses or manure—farmers slaughter house men
and so on Lastly as the dung and urme of such
ammals arc infectious contammated water may
spread the disease

Incidence and Epidemnology —The disease was for
merly common among the garnsons of Malta and
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Gibraltar unti] the practice of bowhng or pasteunizing
the goats malh supphed to them was wtroduced
Formerly believed to be confined to the Meditermunean
ares it 15 pow kunown fo occur i the Sonthern United
States Mewer the West Indies Afrien India and
China  In this country abortus fever ocewrs whieh is
tauch mulder than the melensis vanety Epideoucs
of the latter hve oceurred on board ships ete where
mfected animaly were kept on bowd or bemg con
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The extent to winch abortus mivutron oveurs w s
conntry 15 wiry unccrtan  Some vbservers bihiese
1t to b much commoner than s supposed and to be
responside for much chronie sl headth  Considering
that about half our dairy herds are wnficted and that
wouch of their ik 1s drank taw (0 country dstnets)
w5 astonshing that the mneidence 1s so low  and
especially that 1t 55 so uncommon among women and
elldrn who proportionately consume much the
greater part of our midk supply  Ia fact adult males
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preponderate forming two third of the cases and the
disease 15 rare under the nge of ten years  Perhaps the
frequent ingestion of smll doses of infection produces
immumty
logy — Brucell 15 4 SCf 1 and witha

suitable technique the orgamsm can be grown from
the blood espectally in the carher stages  The towns
produced seem to have a disproportionatc effect on
the heat regulating centre for considening the degree
of pyreun the patient s condition remains surprisimgly
good  Post mortem m fatal eases the spleen 1s en
Iarged and diffluent and the orgamsm 1s found mn at
i great numbers  The hver 1s also enlarged  There
ma) be congestion somectimes with uleeration of the
intestinal mucost  Flattening of the cercbral con
volutions has also been deseribed  Otherwise there
are no naked cye changes of any particular sigmifi
cance

The blood shows a leucopenta early on  at a later
stage there may be a secondary anxmia with a relative
decrease of the granulocytes and a lymphocytic
merease

Incubation Period —Uncertun  usually given as
from six to tnenty days

Signs, Symptoms and Course —The onset of the
discase mayv closcly resemble enterte  Thus there 1s
anoreva lassitude headache pans in the hmbs and
often on moving the eyes constipation or oceasionally
diarthea  There 1s o charactenistic white fur on the
dorsum of the tongue In severe cases there may be
delmum  Profuse sweating 1s & very frequent and
promnent sign and mn some cases there may even be
ngors  Within a few days the spleen begms to enlarge
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and 1n time may reach the umbilicus thc h‘er may
slso be ent d but the
As the disease progresses rheumatic p.xms 1 the jornts
mav appear especially the sacro ahaes and pun o the
other pressure pomts—the heels and the scapulew—
may also become prenounced deuralgie pams are
also common  In due course the patient loses werght
develops anxmta and perhaps not unnaturally be
comes wntable wd depressed  In vien of the fre
quency with which an apyrexial perod  hopefully
regarded us marking the end of the disease termmates
once again in a wase of pyrexia the stran on both
patient and physieian may become wery severe

The temperature rises gradually sn step ladder fashion
chmbing a couple of degrees w the evemng and re
mutting 2 degree or so in the wmorming to reach o
maxumum of 103 or therenbouts  Ilere with v
mussions it temains far several day s before begumng o
lessurely descent to normal or below  Some days or
even a week of apyrews wmay follow before 1t com
mences to nse agam and constitute a further undu
Iatson Al told the pyrewal pereds may averge
about a fortmght and the intermussions a week  such
o rhythm may persist for three months six months
or even a year  ovecasionally it mav go on for even
two yeurs or Jonger

It must be clear that the toxamua apart from the
pyrewa s ot severe otherwse it would be inpossable
that the patient should survive It 15 & curious fact
that the temperature 1s highest usually m the after
noon {from two to four pm) rather than i the
evening and that it falle dunng the mght usually
to the 3 of profuse t The

N
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penodiaity of the disease invites companson with
malana but thereis so far no comparable explanation

Complications —Chromie  arthnitis may  develop
especrally, as noted, of the sacro 1hac jomnts  Neuralgie
pans may persist or there may be a true sciatica In
women mastitis and dysmenorrhcea may occur,
though amenortheea 15 more common  Pregnancy
may terminate 1n abortion or miscarnage

Types —Scyveral types of the discase occur  The
foregoing 15 a brief y of a typical
anfection  Malignant vancties are deseribed :n which
delimum 1s frequent and hy perpyrcua mamifest and
which may readily terminate in death In confinued
cses the pyrevia 1s continuous and there are no
apyrexial periods or undulations and sweating s
msignificant or absent  An wnfermutent £y pe 1s notable
for large duly cxeursions of the pyrexia with frequent
mild mgors  Lhere 15 also an ambulant ty pe where the
chief sign 1s the daily bout of pyrexia

Abortus fever i this and other countries 1s generally
milder and shorter usually lasting for about ten
weeks though in some cascs it may become evceedingly
chronie A sariety of types have been desersbed as 1n
mehienns cases but the general pattern of the two
diseases 1s much the same  The differences that exist
are that orchutts may be promunent and that jaundice
may occur mn aborfus cases  Again some attachs may
be characterized by scvere hazmorrhages from any of
all of the mucous b Inf din
Jaboratories may be extremely sharp

But generally speakung such developments are ex
ccptxonzll and there would seem to be a good many
ambulant cases m which the only signs may be a
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feehng of hevviness and 4 headache corresponding
with the afternoon pyrexia  In these crenmstances
the pattent will probably continue at worh without
apparent 11t effects

Ihagnoss —There can be hittle doubt that sn ths
country the discase 1 often missed or ovexloched until
the later stages  In a senes of nearly 500 cases the
commonest s dguoses were typhod jor para
typhord fever nff Y
malaria and cholecystitis in that order (Champneys)
‘This obsers er remarks that if i every ease of pyren
of unhnown ongin 1 which bleod 15 sent for eulture
and for ¢ VWidal test the pathologist were ashed to
melude an sgglutination test for Brueella eborius
many more diagnoses of undulant fever would be
made and there can be Iittle doubt but that he s nght
1he differcntiation of undulant forver from the con
dittons erted may be extremely difficult on clineal
groundsalone unless and untsl the typesl temperature
chart makes ds appearance or 1s recogmized  There
are howwsver n number of imestigations winch wit
go & very long way to establish the diagnosis provided
they are made  that 15 to say provided the pract
tioner heeps the disease 10 mind and thinks of 1t 10
approprite crreurstances

Blood exlture comes st Positive results ought to
be obtamned durng the febrile periods and especially
m the carly stages but it must be made on speeta!
medin i an atmosphere of 5 ta 10 per cent €O, Such
& eulture f suecessful con form the basis of & vaceme
which msy Ister be used s treatment  Agglutanation
tests are more commonly ermployed but unless tha
titre a5 high (I m 100D or more) are considered
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unrelinble by some workers  Unfortunately too the
agglutinins do not appear in the blood for two to three
weehs A macroscopie method—rocking a shide on
which o dense emulsion of orgamisms 1s mixed with
the suspected serum 1n switable dilution resulting 1in
snow flake agglutination—1s sud to be more refnble
wn melitensis wfeetions o sunidae method 1s applicable
to abortus  There 15 abo an mtedermal test with
Brucellin annlogous to the Mintoux test in tuber
culosis

Treatment and Management —Of primary 1mport
ance 1s adequate and competent nursmg care A
sorbo mattress or an aur or water bed 1s a neecssity to
mminuze the nish of bedsores and to spare the pressure
pomnts  Again owmng to the profuse sweats the bed
Iinen and mightwear need frequent changing  In the
second plrce the dict needs earcful supervision  Not
only must 1t be made attractive but the vitamun and
mmeril content must recetve speeral  attention
Wasting and anrern are obviously bound to follow
such a prolonged iliness unless particular eare is tahen
to keep up the patient s nutrition

Of specilic treatment the one clear objective 15 the
sterilization of the blood So far the cifeet of the
antibioties at present nvarlable has been the subject
of conflictmg reports which 1s perhaps understandable
1 & conditton normally so vanable and unpredictable
in ats duration and severity  The sulphonamudes
appear to have been defimtely successful in some cases
Penicillin has been the subject of even more fay ourable
reports and no doubt streptomyctn when {frecly
available will be evaluated At the moment all that
one can say 1s that further expericnce is nceessary
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before the posigon isclarified  In the meantime protew
shack. and vacemes may be employed as adjuvants

Prevention —The simplest and eaniest method of
prevention 15 the pasteunzation of alf mik  Where
this 35 impracticable as in remote country districts
the bringing of mulk momentarly to the bail offers &
very factory alternatve  Such procedures should
elmnate two Hunds of the mfochions encountered
The remumng thard cccurning among farmers dasry
hands  slwughter house men ete  present 4 more
diffienlt problem which ean be attacked i varous
ways  One of the most obvious is that when handhng
wfected bieasts or crressses rubber gloves should be
worn and the hands washed subsequentl} but this
would require & ) 1 eampug
among the personnet concemcd

By far the most satisfactory prophylas of all would
be the ehmmation of infection among our dairy herdq
but s presents probl ofa 1 and
nature that are to say the least formmdable since 1
the epimon of many 1t could only be eurnted out by o
drastic averhaut of current farsmng concepiions snd
practice  The fantastie mulh yields obtmned from the
modern dury cow—in other words the prolonged and
wtensine Ietation—must surcly exwet o severe toll
an the ammal s general heslth and well bemng and on
her povers of resistanec 30 disease  Tlus 15 one obyious
direetion 1n whuch enquiry might be pursued

Mgnoszs —Thss varies considerably n dnrren:nt

nd & to the

ln mel«lm.m eases the moruht) may run as hxgh as
10 per cent  but i atorfus cases i this country 3t 13
only about ave quatter of that figure  Infections that
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show a continuous pyrexia not uncommon m certain
tropieal countnes, offer an especally unfavourable
outlook

Acurt GASTRO ENTERITIS OF CNILDREN

In sharp and striking contrast with the mild Sonne
dysentery so often encountered mn this country 1s
the acute gastro enteritis of chuildren under two years
m which no sufficient orgamism ean be detected or
menmunated  This condition  with which every
physician who deals with children must sooner or
later become painfully famibar, 15 one of the most
baffling and fatal diseases of infancy and early child
hood The mortahity of cases may vary from twenty
to thurty per cent and in any given series may well
De higher stall

Cause —The gastro intestinal tract of infants 1s
still 1n a stage of development while at the same time
1t 1s the most actively functiomng system 1n the m
fantile economy Perhaps 1ts development 1s regulated
by a hormone mechamsm However that may be
there 1s no doubt that 1t 15 the most sensitive and
casily deranged tissuwe n the childs body Any
acute infection may be ushered in by vomiting and
diartheea  And  furthermore 1t would seem that
nfections which would normally produce a reaction
elsewhere may be expressed in the infant m terms of
gastro ententis Thus a  cold 1 an attendant
may result m vomiing and diarrheea n the chuld
It 15 worthy of note that frank tonsilhtis and tonsilar
diphthenia  so common i older children are rare in
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snfants possibly because the pharyngeal lymphod
barner has not yet developed perhaps as a result
infection moay the mere readily pass unchallenged
into the digestie tract  In any case we must not
exctude mfection as a cause becanse of the absence of
‘the commen resction 1 alder children and adults—a
frank oronnsopharyngedl catarth  The very frequent
findhing of otitts media at post mortem shows how often
wfection must have passed through the nasopharynx
but escaped detection

A very stulung point 19 the ranty of the condikon
m chidren who are wholly and entirely fod on the
breast  Indeed st might be clamed that it 1s assomated
primanly with artiical feeding whatever other factors
may be mvolved When one compares the sterthty
of breast nulk with the mvanable contamnation—

shght f cons mith when

delesered to the household thn may not sppear sur
prisng  In hosprtals too feeding bottles may beecome
coated with fiim which may defy remonval and resist
sterthization and consequently become heavily infected
At the same tune 1t 15 & nustahe (in our opmion) to
suppose that the infection is aleays comveyed by the
foeds for there are o great many other factors nhely
play what appears to be a sigmficant part

One of these for example 15 the exposure of & child
to & fresh cnvironment  The chald at the breast
becomes habituated to the orgamsms carmed by the
mother and probably recencs antibodies to them
the muik I st be suddenly exposed to strangers and
to fresh groups of organssms of wlech @ has had no
experience b is reasonable to suppose that 1t may not
be abl to resist them ¥ xperienee confirms this view
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show a continuous pyrexiz not uncommon 1 certain
tropreal countnes offer an especially unfavourable
outlooh

AcuTE: GASTRO ENTERITIS OF CHILDREN

In sharp and stnking contrast with the mid Sonne
dysentery so often encountered in this country ts
the acute gastro entenitis of children under two years
n which no suffient orgamsm can be detected or
menminated  This condition with which every
physician who deals with children must sooner or
later become painfully famiiar 1s one of the most
baffing and fatal discases of infaney and early cluld
hood The mortality of cases may vary from twenty
to thirty per cent and 1n any given senes may well
be ligher still

Cause —The gastro intestinal traet of infants 1s
still in a stage of development while at the same time
1t 15 the most actively functioning system in the m
fantile economy  Perhaps its desclopment is regulated
by a hormone mechamsm However that may be
there 15 no doubt that 1t 15 the most sensitive and
casily deranged tissue mn the childs body Any
acute infection may be ushered in by vomiting and
darrheea And  furthermore 1t would seem that
infectsons which would normally preduce a reaction
elsewhere may be expressed m the mfant in terms of
gastro enterifis  Thus a  cold n an attendant
may result 1n vomuting and diarrhcea i the chld
It 15 northy of note that frank tonsihtis and tonsillar
diphthenia so common in older children sre rare in
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for dosng so were not generally avarlable  The decrease
1m the number of flies pars passu with the supersession
of the horse by the Inle has with o
contrbuted greatly to the eradication of thus form of
obvious detectable mfection by knomn organisms
whichisnow wellon the wane  Ontheotherhand the
parenteral infections nre commonest n winter and
spring 1e when upper respiatory tract infeckion iy
nfe and are assuming more and more smportance
Bactenologically as noted some enteral mfections
are due te recogmzed mtestinal pathogens sueh as
the dysenterv ond allied groups but i many others
ne orgamsras have been found though spectal types of
streptococeus are strongly suspeet  In the parenteral
group no defimite organisms bave been ssolated though
agam the streptecoceus has been accused Xt seems
probable that many different micetne agents are at
work A muld ententis 15 ot rare dunng the acute
stagt of measles but the seally dzmgerm\s vanety
otcuts later on espeerslly with b
Just as w pertussiz  Thes would suggest pzrhnp; thnt
the enterttis 15 due not to the measles virns but to 1
seeondnry wrvader perhaps o differont wirus or 8
bactermma  Swallowing of streptocacer has ngam been
advanced as ewsti but eatentis o scarlet feser 15
exeeplional when very mam streptoceoct must be
snallowed Many cases seem fo It assoctated with
thrushe  As stated a cold or wflutnzn m an adalt
may cause gustro-entesstis an o lmb\ and  from
the tagh fe of certmn vutl { I
i measles and whooping cough where cuughmg and
sueezsng eccur} one 1s tumnpted to conelude that a
primary nasopharyngitis due to a sirus ond spread
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and strongly suggests that the home 1s much the
safest environment for the baby

In theory, cases fall into two mam groups—(1) the
dietetic or non infectious and (2) the infechous In
regard to (1) the modern view 13 that 1ts importance
has been much exaggerated It 15 easy to see how
injudicious feeding may cause vormting but s less
easy to scc how 1t may cause diarrhoea, especially
over a Jong period and 1t 1s difficult to see how it ean
cause pyrexia unless i the youngest babies  On the
other hand 1t 1s surpnising to sec how children may
thrive on a diet which 1s ostensibly quite unsuitable
When they fail to do s0 the common sequel 15 not
gastro enteritis but wasting  The dietetic group 18
therefore 1n modern opimon graduully d\vmd]mg
and the (2) infe group ly
This agam may be subdivided mnto two classes—{a)
the enteral mn wiuch the infection 1s primanly con
veyed to and resident in the digestive tract by the
food and (b) the parenteral where the nfection 1s
prmarily located elsewhere as in the lung or naso
pharynx whenee 1t may reach the gastro intestinal
mucosa via the blood or by the swallowing of infected
sputum or it may neter reack 1t at all the symptoms
being due to toxemia  The enferal group 15 more
Iikely to prevail in summer when mfection of food
espeaially milk by such agents as flies 1s most hhely
to occur and when the prevailing temperature 15 50
high that orgamsms can prolferate freely theremn
Speaifie orgamsms such as those of the dysentery
group are often mermunated Such outbreaks used
to be common and destructive before the importance
of heeping mulk cool was recognized, and when facihities
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few days  One has seen eases in which 1t appeared
to be twenty four hours
Period far} t Re
lapse may certamly cceur a week afler apparent
recovery
Course —The condition mry set m with fever
vomiting and frequent loose stools though mn many
cases the first sign may be a relaxed stool green from
altered bile and feser or even vomibing may be
sbyent throughout the course  The stools become
more and more flasd and frequent blood {and rarely
mucus) may appear m them and vonuting may follow
anything gsen by mouth  Often the stools contan
no freal matter at all  The abdomen may become
distended and tympamtic but very shortly dehydea
tron appears {p 18.) Sometimes it may appear with
hitle previous enteriha Tt may become extreme and
the coliapse and toxemuia profound  wir hunger wath
polypnee {serdosss) supersenss and finally the child
hes ymmobile on fus back with eyes starng fixedly
at the ceing so that death would appear to hase
occurred  Often however a dramatic recovery
ensties to be followed i a fow days by o relapse
This sequence of cventy may alternate for weels
before the sssue s determmned  indecd  there s no
condition m which such surpnsing fluctuations occur
from day to day Orange stools may often precede
o fatolity Recovery must be pronounced with the
greatest caution o chuld apparently well on the mend
may collapse and e in twehve hours
Diagnosis —This ss sell-evident as a rule But post
base memngitis may confuse 5o too may intus
P or Tver p i

P
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by droplet 1s the cause in many mstances  We should
remember that we have no reason to believe that virus
15 offected or mactivated by the gastric yuee The
great frequeney of otitis media post mortem m cases
of ententis 1n infants (75 per eent or more) shows that
a nnsopharyngitis at any rite 15 of very frequent
aceurrence  the nasopharynx we hnow to be a
favounte sttacling base for many orgimsms  whether
a wvirus m still another mstance penetrates the
defence to the ultimate benefit of secondary invaders
as still unsettled One thing 1s certain  wheneser a
recognized intestinal pathogen is 1solated from the
stools the prognosts 15 1pso facto greatly improved

Withim the past few years fresh light has been
thrown on the condition by the advent of the sul
phonamides and penteillin which shows clearly that
the condition 1s not due to any of the many organisms
susceptible to these antibiottes This diminishes the
importance of the parentersl theory of causation and
enhances the probability that a virus or viruses may
be causal (It may be noted that in some cascs the
Gmrdm Lamblia has been mnertmimated }

P y —This 15 } g In most cases
httle more than a gencralized congestion of the
intestinal mucosa 1s to be scen showing microscopically
a muccus catarrh Ulcemhon 1s very rare Some

lly present particu
larly 1n the measles nnd pertussis cases  Most strihing
85 p d 15 the freq y of otitis
media and somehmcs mastaiditts  In most of the
fatnl cases profound hiver damage has been described
mostly in the direction of fatty degencration

Incubatiop Pertod —Unknown In most cases &
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with a purge Thereafter the child 15 given nothing
but frequent sips of stemle water and glucose for
forty eight hours If this b tolerated well diluted
mulk or & patent food may be substituted gradually
increasing the strength until a normal feed 1s bemg
taken Should this prove unsatisfactory lactie acid
milk made by addng 31 of lactic acid drop by drop
to O1 of milk may be tried The resulting finer curd
15 sud to be more digestible If nothing flud 15
retuned semi sohds may be tned  Dmed apple
may be very eifective in babies over nine months
If the stools are frothy and foul smellng indicative
of fat mtolerance scpirated mulk or Inctie acd
separated mulk may be given  The greatest efforts
should be made to ward off frank dehydration  Giving
hnlt hourly or even more frequently sips of flud of
any hind may often prove effective if the cluld
can be tided over the first three or four days the
outlook 1s much better Vvashing out the stomach
and colon with salme has been clumed to help  Drugs
such as tinct opn and kaolin are sard to meet with
success  Obwious septic foer should of course be
climmated

Vhen dehydration appears salines of normal or
half normal strength may be admumstered often by
the dnp method per rectum subcutancously intra
venously or )L lly A small tr 5
often of grent value The oxygen tent the piving of
amuno acids and protein digests by mouth or intra
venously  salt solutions such as Darrow s or Hart
mann s mnto the veins  marrow drips—all these are
Procedures that have been warmly commended at one
tuncoranother Their value siee they merely combat
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Pr 1s almost impossible A d chuld
may recover or a recovenng child collapse and die
suddenly The longer dehydration persists the worse
the outlooh A stinking  semmal smell from the
stools 1s also of evil omen The prognosis 1mproves
with every month of ife Under mne months 1t 1s
always uncertamn

Treatment —In this condition we are dealing with 4
profound disturbance of the water balance of the body
2 subjeet on wiueh our knowledge 15 so far scanty and
mexact  Growth we are apt to forget comsists
Inrgely m the permanent acquisition of water and
body waight agaun s as to four fifths a record of the
amount of water we hold embodied 1n a complicated
system of osmotic and other tensions Aecds and
bases metals and organic compounds all play ther
part 1n this process though the elucidation of the
roles they fulfil 1s far from complete Thus 1n gastro
enterttis actd 1s lost in vormting and base in the stools
If base 1s lost from the intercellular flind the body
cells will tend to shrmk until the intra and extra
cellular osmotiec pressures regain equlibrium 1t 15
therefore only rational that salt solutions should be
admimstered to restore the position but 1t must be
admitted that the results are not always impressive
Clearly many formidable biochemical problems have
yet to be solved before such replacement therapy
becomes really effective and even then we still have
the problem of the cause to contend with At present
we are compelled to treat symptoms hence treatment
15 unsatisfactory and very often dishearteming

The pattent should be most strictly isolated from
children of a like age Many physicians commence
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baby should have has own <nd any bottle used 1y a
baby with ententis s better destroyed

Nore o% Foon PotsoNine

The term food possonng 15 an extremely compre
hensive one stretchwng on the one hand (as i theory
1t may} from the eating of poisonous mushrooms or
the dnnhing of arseme m beer to the ingestion of
parasites 1 the encysted stope such as {enea soluon
on the other In belween are a large number of
wmfeetions which though techmieally coming wathin
the smbit of the term are by tacit consent exeluded
such as cholera the typhmd mifections oand the
dysenteries In fact the term his now come to be
restricted to bactenal food poromng wd wmdecd
almost to contanuration by two types of orginisms—
the Salmonelle group and eertmn types of entero
toxut produang staphylococa—just as it was formerly
behaved to be due almost exelusinely o the

ptomames  those largely hypothetical ellalads to
whose mabgunant presence m meat and fish so much
mnchiel was formerly asenbed

1he dalmonclla and the Staphylocoers owme thar
duluous dutinction Irgely to the fact that they evohe
o toxn which ean withstand consuderable het and
therefore may be found 1 ennned foods so that even
af the process of canning has been suflicently well
camred out to destroy the organisms the towins
remath 30 gine nse to symptoms when the food s
enten If such town laden food bLe taken on an
cmpty stomach symptoms may come on slmost at
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symptoms 1s problematical but they have to be
pressed mn the absence of any speeific therapy No
case should ever be abandondoned as hopeless or too
readily regarded ss cured  No drsease more consistently
confounds the prophets

Prophylanis —The simplest, easiest and most ob
vious prophylactic 1s breast feeding If artificial
feeding must be mvohed then the greatest posstble
care should be taken to see that the mulk 1s hept
covered 1n a clean receptacle in o cool place and if 1t
lias to be hept for any length of tume that 1t should
be brought momentanly to the boil before making up
the feed Indeed thisisa practice that might well be
indulged 1n as a routine

Small babies should be hept as far as possible within
the famuly cirele and never exposed unnceessanly to
strangers  Mothers should be warned agamst that
permcious practice on the part of many adults m
inserting their heads under the pram hood and spraying
the baby with their nasopharyngeal secretions  This
well mtentioned tribute to the baby s charms may
sometimes prove the starting point of a dangerous
angd perhaps fatal illness

In hospitals and institutions the most meticulous
care should be taken in prepanng feeds  The habit of
entrusting the making up of all feeds for the day to
one nurse who 1s swtably mashed and gowned and
worhs under the strictest aseptic precautions (after
which they are stored mn the refrigerator until required)
15 to be commended No nurse or doctor with a cold
should handle 2 baby at all and the nurse who deals
with the excreta should never prepare the feeds
Feeding bottles should never be interchanged Each
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baby should have hus own ond any bottle used by &
baby with envesttis 35 better destroyed

Motz o Foon Porsoing

The term food porsomng s an extremely compre
hensive one streteheng on the one hand (as in theory
st may) from the eating of poisonous mushrooms or
the denking of arsente 1 beer to the mngestion of
parasites in the encysted stage such as fzne solum
on the other In between are a large number of
mfeetions which though techmeally comung withw
the amlat of the term arc by tact consent excluded
such as cholers the typhod imfections and the
dysenteries  In fact the term has now come to be
restricted to bacteral food ponomng and indeed
afmost to contamnatian by twe types of organsms—~
the Salmonelto growp and cerban types of entero
toan produeing staphylococet-~just as 1t was formerly
belicved  to duz alnost  exclusively to the

ptomames  those largely hypothetren alkalmds to
whose malignant presence m meat and fish so much
nmaschicd was formerfy asertbed

The Sal s and the Staphyl, awe ther
dubious distinction kargely to the ot that they exohe
a toxm which can withstand considerable heat and
therefore may be found wi canned foods so that even
if the process of canming has been sufficiently well
carfied out to destroy the organisms the toans
remuh 1o gie mise to symptoms when the food 15
eaten 1T such toun laden food be tahen on an
cempty stomach symptoms may come on almost at




208 ESSENTIALS OP FEVERS

once—fever vomiting drarrheed and 1bdommal pain
If the dose of ton 15 a large one these signs may be
d by eramps collapse and blood and mueus

mn the stéols  Even death may occur If the bactena
as well as the touns are mgested a bacteral ententtis
may later appear  the 1utial toxema (vhich may be
passing off) being then remnforced by the prolifera
tion of the orgamsm in the bowel Whereas toxn
cases are short and sharp bactenal cases may go on
for much longer and the patient may even develop
bacterremua  Death 1s more Iihely to oceur 1n bae
ter1l than in purely toxic cases but m either case
1t 1s reltively rare

In these days the preparation of food for canmng
and the process of canmng itsclf arc so carefully
carried out that the amount of food poisoning from
this source 1s neghgible  One has only to consider the
enormous amount of such products consumed without
mmushap by the armed forces and by the ervihian popu
lations 1n the recent war to realize how extra
ordininly safe such canned food has become At the
same time these foods should always be consumed as
soon as possible after the can has been opened or else
kept 1n a refrigerator for they do not keep nearly so
well as food that has been freshly cooked

But fresh food when bought may be con
t: d The Sal lla are freq v to be
found as pathogens in certain ammmals thus the B
enterittdis (Dublin) 1s met with mm the cow the B
enteritidis (Gertner) in the rat and the B suipestifer
m the pig  They do not become domiciled 1n man
so that the permanent carmer state 1n man does
not occur 1if Salmonella are found 1n human feces
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it 15 as part or as o temporaty sequefd of an attack
Meat may come from an ammal that was slaughtered
heeause it was il or 1t may have (and commonly doss}
hecome ted  during I or
handiing such as wm the making of pes brawns
sausages and po on—products morcover wlch are
often hept for several days 1 stock before bewg sold
and consumed  Or the meat may have been fouled
by rats or mice while 1 store ond so becorae miected
with B fypht tourum or as noted with B enterthrdes
{Coertner)  Lastly of course there are the fies and
other mseets that often mfust butcher s shops or the
Iuder at home distnibuting infection smprrtially

Certun staphylocoect may s noted on oceasion
contamunate eanned smests or fish and though perish
mng themselies may leave behmd a thermostable
town wheeh will later gove mse to sudden symptoms
when the ean comes to be consumed  But 1 genertd
they are more lihely to be encountered 1 more or
less freshily prepwed arttickss espeetatly  these con
$asn nuth or mulk products  Notonious in this respeet
wre erevn buns or pastres  The Salmonella too
may mftet milk eream or tee cream—andeed either
organsm pnen the chinee may pollute almost any
foodstulf  Note that neither of them alters the taste
ar smell-f o foodstull smells sour or roften 1% 45 1o
sign of pathogeme contamunation and if it smclls
sweet 1t 15 no sign that 1t s safe

Food contarmnated 1 a butcher s shop or at the
pastry cool s 18 hable to mse nise to a furly extensine
local outbroah which will therefore probably attraet
the nttentione of the loend Tlealth Authomty In
restaurants  clubs  hosprtal, and other snstituteons

o
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however munor outbreaks are continually oceurring
wluch often pass unrecogmzed and which sometimes
even when recogmzed, remain unsolved A typical
history 1s that a number of people who have partaken
of a meal 1n common have (with possibly one or two
exceptions) been taken ill after a vanable period with
vomiting and diartheea They may or may not hase
been febrile as well - These signs and symptoms may
have lasted for o mght or a day or two or even for
a weeh depending on the source of the iliness

In mvestigating such an outbreak there are three
questions to be answered  What was the orgamsm of
toxin mvolved ¥ Which was the cont imunated food !
And who or what was the source of the contamination
and how did 1t get m ? The first question may be
answercd by sending fresh specimens of the stools
and/or vomt to the laboratory An orgamism may be
grown which will settle the pont at once If all
specrmens 1re sterile and 1f the symptoms came on
almost smmediately 1t was most probably a town
As to the sccond-question specimens of the various
foodstuffs d should be diligently sought f
available they should be examined at once and 1¢ may
be found that one or other will yield an orgamsm
Failing that by questiomng any persons who have
escaped and finding out what items from the menu
they omitted o clue as to the identity of the offending
1tem will be obtaned Fnally by exammation and
close questioning of the personnel engaged mn pre
panng and handiing the food 1t may be possible to
discover the deltinquent

Naturally 1t 15 a help 1f one knows what to look for
Tea, coffee fresh vegetables that have been subjected
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to prolonged boing ete are most unhkely to be at
fault Lnquery will be directed—~—usually 100 readuly —
to canmed products or—mere profitably—to food
stuffs which hase not been baked or botled or roasted
and espeanlly to those which may hae been prepared
osermght or early mn the day and left to stend for
some time before serving up for unless they liave been
hept 1 a refngerator any such dishes may well have
afforded the contanunating orgnnsm the opportumty
of proliferating freely  More often than not such
enguries wmill yield mformation of considernble salue

Forinstanee i one such outbrenk recently reported
s vandla crern was suspected as the result of a pre
homnary enquiry  Bacteriologienl wvesthigntion dis
closed the presence of » Salmonella (fyphs suiruna)
the eream and also 1n e ficves of those alfected  The
mgredients of the vawlls cream were next msestigated
scparately ond it was cstabhshed £hat it was the
glotin t the ercam which was at it One member
of the latchen staff was found to hase had dirrhoea
some days previously without reporting it she wis
also found to have the fyphy smurum 1n her stools
The rermunder of the hitchen stafl was negatare It
remancd a moot pont whether the suspeet had con
tracted the infechion from the gelatin or mfected 1t
herself at the tme of making the cream

Two further sevtances may be quoted to show m
what unuswal ways infeetion may anse  \ woman
opened ® tin of soup of which she warmed and ate half
putting the remunder anay 1o the larder  She had
a seplic finger  \bout a wech Inter she took out the
remainder of the soup warmed 1t up sod consuzmed
st Within a very short time she was taken violontly
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1l sath vonuting diarrheea and algid collapse and
died within tnenty four hours  Some of the remaimns
of the soup Juft mn the tin was myestigated 1t was
found to consist of an almost pure culture of staphy
Jococer  Doubtless these had dernved from her finger
and as the prevathng temperature was relaticly high
they had multiphed freely i a very congental medium

In another cxample about one hundred soldiers
engaged mn mancus res were eptured by the  enemy
who however, found himsell compelled to retreat
The prisoners  were therefore warned to be ready
to move at first ight The cooh consequently pre
pared n stew of bully beel and potatocs overmght for
breakfast next day, and put at m o haybox to heep it
warm  Ineidentally o few days previously the cook
had developed a discharging ear which he had not
reported  Early next morming all the troops break
fasted off the stew with the simgle cxception of the
sergeant major who by some uncanny preseience
contented lumself with a modest collation of bread
and jam  Witlun six hours every man-——with the
exception of course of the sergeant major—had been
adnutted to hospital with fever vomutmg and dwarr
rheea 1 rom both vomatus and facees & staphylococcus
was recovered indentical with thet grown from the
cooks ear Clearly the cook had infected the stew
probably when putting 1t in the haybox thercby con
ferring on the organisms almost 1deal conditions for
proliferation

The main purpose of this note 1s to emphasize once
agan the absolute ty for pl leanl,
on the part of all those handling food whether 1n our
food factortes our wholesale estabhishments our shops
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or abme all our Litchens The hands espeeially
should be hept scrupulously clean  Not merely should
they be washed as a matter of routine whencier the
mdnadual has been to the Javatory but the publc
should be educated mn the dangers from sepic lesions
or thseharges as well s from fingering the nose—that
handy and prokfic source of orgymsms  Soap warm
water and the hand towel are the best prophy lactics
agamst food posonng



SECTION VIII
VARIOLA VACCINIA AND VARICELLA

Syavrrox

mfectious discase, characterized by severe con
stitutional symptoms and an outerop on ep
thehal surfaces confined usually to the shin and
the mucous membrane of the upper respiratory tract
Formerly common throughout the world 1t 15 now
rare where vaceination 1s practised  Since vaccination
1s by no means umversal i this country localized ept
demucs still occur fortunately mostly of the mlder type
Smallpox 1s the most hughly infectious disease known
Cause —A filter passing virus of which two strains
are believed to ewist the orental and the oceidental
The former causes Variola Major, & dangerous and dis
figuring disease with a high mortahty and the latter
produces Variola Minor (alastrem) the morbidity and
mortality from which are by comparison almost
neghgible Though these two forms may co exsst 1t
1s not believed that metumorphosis from one to the
other can occur A third form of the virus may exist
i nature (cowpox) or can be ariifically produced
by passage of either virus through such a relatively
nsusceptible ammal as the calf as a result of which
the virus loses much of 1ts infectivity and the power to
produce a generalized eruption but still retans most
of its tial ) Hence either
214

SMALLPOX {Vaniola) 1s an acute extremely
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form of vanola will protect ngainst the other for Iife
and % properly  perlt ¢ will protect
agnnst or modify both for many years

The virus 13 so minute as to pass a eollodion filter
but can be grown especlly on chick embryo and
subsequently centnfuged down  Under the electron
microscope 1t appears as an elongated sausage shaped
body The ?aschen bodies normally discoverable m
pock fhud arc probably the virus itsell and the
Guarniers bodies to be seen sn the cells of wfected
rabbits are probably sggregations of the vrrus Aatt
body to the vuus 15 developed erther by vacanated
persens or those who have recovered from smalipot
serum from whom will precimtate the virus from ex
tracts of the pocks or show a complement fixntion
veaction  Neutralzation e witre with flocculation
also oceurs % source of confusion in poch fld mnay
be the bacterra winch secondandy wavade the pocks
but these may be killed oft by 50 per cent glycenn
leasing the vuus unaffected  The varus resists ex
tremely Jow temperitures but not bormg

Pathology —The loeal lesion 15 pmmanb i the
nasopharvnx whence the viras passes into the Llood
and from thenee to the fnvoured emithelind surfaees—
the shin and mucous membranes At the site of &
pock the virus peoduces at first partial degeneration
of the decper Iayers of pnchle eells  the resultant
spaces  distended with exndation from the sonum
form tense vesteles divided up into septa by the cell
wall remnants These septa are next dissolved and
feucocytes smvade the sesicles to form pustules
Hactena notably streptococer now secondandy invade
the pustules thus accounting for the secondary fover
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Post-mortem the systemie changes are those of an
acute infection, showmng cloudy swelling an enlarged
spleen and sometimes focal necrosis in the ver In
hemorrhagie cases there are hmmorrhages into the
mucous, and under the scrous membranes  The blood
shows first a lymphoeytosis but with the secondary
feser, n polynucleoas

Incubation Period —Ten to fourteen days usually
tnelve ¥ mnor may go to seventeen

Segregation Pertod —Until all erusts have separated

Mode of Spread —I3y the placenta  direct or m
direct contact  fonutes  droplet spray  and perhaps
by mr currents  Tomites may be very dangerous as
the virus retams sirulence for months

Vaneties —Smallpox 1 deseribed as modified 1n
the resistant or recently vacemnated and unmodfied
It 15 also diserele when the pocks are sepamate and
confluent when they run together—usually on the face
and hands  Tastly an the fatal hemorrhagic type
death may oceur before any shin lesions appear

Course —1here are 1 elassieal smallpox six stages
all but the final one lasting from two to two and s half
days —(1) the stage of sntaston  (2) the stage of
macwlopapules  (3) the stage of 1esicles  (4) the stage
of pustules  (5) the stage of maluration of the pustules
and {6) the stage of crusting  In the stnge of invasion
n a muld ense of 17 minor there 18 moderate fover,
headache  bachache and perhaps vomting—ery
suggestive of influenza which s often wrongly ding
nosed In a sharp case of V' magor there 1s usually
Ingh fever (103 to 105°T") severe frontal headache
and often agomzmg pun i the back suggesting
Jumbago Vomiting and epgastrie pun niny alo be
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promunent and msommta with sctnve 2ad dangerous
debnum  or perhaps severe general prostration s
frequently encountered  Dunng this stage the pro
dramal rashes appear  These may be ers thematous
or hemorthagie  The former may be scarbitimform
marbilliform or even urtieanial  the latter may be
purpurie or petechial  Very often these rashes are
confined to the bathing drecers  sren The oy
thematous rshes fade when the eryplion proper
appears but the homorrhagie rashes porsist

The eruption proper or  foend resh  consists at
first of tiny pmn head sized macules which withm a
few hours herome rased palpible papales Grm and

<hotty 1o the touch  These stendily enlarpe and
the walls thn out untilan a couple of dnys they have
Deesme pearty wlite testeles set on en inflamed areoh
of<hin  They are fism and flat topped often showsng
a tiny contml depression—umbihication—and are
dintded wp by wepte le an orange so that of pracked
they do not collapse s leucogyfes enmprite mnto
the seaieles these continue to endarge to the size of
lmlf & pea the fiat tops are rounded out the septn

nnd the Tecome

turbud <o that 1w a further two days they are pusmh‘s
hord tense and full of yellow pus  The arcoln may
duappear  Secondtry  orgamsmis ahe wnade the
pustules which now  mature  and an o further two
drys commence to destocate o darh brown crust
forms from beneath which a foul honey ~coloured fuid
my sometimes weep  Four or fine days Jater the
crusts begn to separate  If the true shan has not been
miolied heahng may feave no mark, but where the
Isun has fan deeper o bollon  dwl brown sear
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Post-mortem the systemic changes are those of an
acute mfection, showing cloudy -swelling an enlarged
spleen and sometimes foeal necrosts 1n the iver In
hemorrhagie cases there are hemorrhages mto the
mucous and under the serous membranes The blood
shows first a lymphocy tosis but with the sccondary
fever a polynucleosis

Incubation Period —Ten to fourteen days usually
twelve ¥ minor may go to seventeen

Segregation Period ——Until all crusts have separated

Mode of Spread —By the placenta  direct or 1n
direct contact  formtes  droplet spray  and perhaps
by -ur currents  Fomites may be very dangerous as
the virus retamns virulence for months

Varieties —Smallpox 1s described as
the resistant or recently vacemated and unmodified
It 1s also discrete when the pochs are scparate and
confluent when they run together—usually on the face
and hands Lastly 1n the fatal hemorrhagie type
death may occur before any skin lesions appear

Course —There are m classical smallpox six stages
all but the final one lasting from two to two and a half
days —(1) the stage of wmaston  (2) the stage of
maculopapules  (3) the stage of tesicles  (4) the stage
of pustules  (5) the stage of maturation of the pustules
and (6) the stage of erusing  In the stage of mvasion,
m a mld case of V' minor there 1s moderate fever
headache backache and perhaps vomitmg—ery
suggestive of mfluenza which 1s often wrongly diag
nosed In a sharp case of V mayer there 1s usually
lugh fever (103 to 105 F) severe frontal headache
and often agomzing pun mn the back suggesting
Jumbago Vormting and epigastric pam mav also be

dified m
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promynent and wnsomma with actiye and dangerous
delinum or perhaps sesere general prostration 1s
frequently encountered  Dunng thus stage the pro
dromal rashes oppear  These may be erythematous
or hemorthagie  The former may be scarlatmiforin
voutbtform or esen whiamal  the Intter may be
purpurie or petechual  Very often these rashes are
confined to the lafhmg dracers  nren The ery
thematous rashes fade when the erupion proper
appears but the hemorrhagie rashes perust

The eruphion proper or  foeal rash  conusts nt
first of tiny pin head szed nocules which within a
few bours Lecome rused palpable papules firm and

shotty  to the touch These steadidy enlarge and
ihe nalls thin o until i a couple of dys they e
beeume pearty whate vesieles set on b inftuned areola
ofshin  They are firm and flat topped often showung
a tmn centrl depresston—~—umbibicaton-—and are
disided up by septa hhe n orange 5o that af priched
they do not collipse  As leacocytes enngentc into
the viueles these continsie to enbupe to the wze of
hall & pen the flat tops are rounded out the septa
drappear and the contenls beeome nereasmply
tirbid so that m a further two days they are pustules
hard tense and full of vellow pus  The nreoly muy
disapperr  Seeondary  orgrumsms aho nsade the
pustules which now  matwre  and in o fusther tnvo
dns commence to desicente o dark brown crust
formy from beneath whath a foul hovey coloured fluxd
may sometines weep  Four or five days later the
rrusts begm to separate  If the true shn has not been
wsolved bealmg may feave no marh but where the
leston has lun decper o holluw  dark brown scar
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{ ptting °) results  The erusts on the palms and
soles (* seeds ) are deeply buried n the skin, ond
may not separate for wecks They often have to be
snipped out with scissors

So much for the eruption What of the general
condition ?  With the appearance of the maculo
papules the invasive fever abates and by the time the

DIAGNOSIS  SHALLPOXs
Day_of Diseass

- Sr6:718)
EpE
B

Fia 18 —Smallpox

vesicles have appeared the patient 1s tolerably com
fortable In a mild case he may even resume work
As the p les form h. the fever ret: the
secondary fever This reaches its height dux-mg the
stage of ma of the pustul hly from
the eighth* day onwards and 15 usually far more

+ The student often finds the time relat ong confusing unless he

N hat losiona on the trunk are usunliy sbout two e
T fhose on tho face I dovelopment 7s
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severe than the fever of invaston  The patient 1 o
confluent case 1s then 1n ¢ sorry state  The face s a
Blach honeycomb of pustules which weep a foul
fetid pus so swollen generally that the features are
aimost obliterated  Ife cannot see through the
swollen hds and if there are as eoramonly pocks on
the tongue pharynx or larynx the tongue may £l
the buceal cavity and the unhappy patsent cannof
ehiew swallow or speak  His hands are so snollen as
to b useless and the itehing and tension of the shin
over the face palms ond soles may be unbearable
8o much toon 1 absorbed from so many ponts of
suppuration {upwards of 10 000 1 & well grown aduly
wmale} that the tosems i3 profound  Often he sinks
wnto the low muttering delinum of the typhoid state
and death from exhaustion and toxmmia ensues
commonly betneen the twellth and the fourteenth
day

Fortunately 1 mager 15 unusual . Eugland
nowadays apart from an occasional amported case
and confluent cases of ¥ munor are rwe  Dis
ercte erup seldom approach this intenstty  In
hamorthagie eases whieh are rarer shit bleeding
may be profuse snto the eye nto the slan ond from
any or alt of the mucous membranes nad the patient
may die before the outerop appears at all leaving
the dingnows to be inferred from o history of exposure
He sclilom bves beyond the fifth day  In contrast
woified ¥ minor may be so mild and the chasacter
and deselopment of the testons so atspeal that st may
casly be confused with chichen pox  But the distn
bution of the rush remains constant  The distribubon
of emallpox s therefore of eardinal importance  The
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eruption appears first on the forehead * next on the
wrists Iater still on the ankles and last of all on the
trunk and proximal mbs Trom the forchead 1t
spreads down over the lower face nech and chest to
the abdomen It tends to svoid the flanks From
the wnists and ankles 1t spreads over the hands and
feet and up theimbs It s profuse on the prominences
but avaids the hollows 1n a doubtful case a poch m
the axilla will tend to exclude smallpox It may
attack the cornea and the mucosa of the eyes nose
nasopharyn¥ and pharynx the tongue and oro
pharynx the larynx trachea and bronch: and even
the rectum and vagma  Wherever there has been
pressure the eruption may be profuse—such as where
< belt or garter has beenworn  From its first appear
ance on the forehead until 1t reaches the abdomen two
or more days may elapse  the lesions on the abdomen
are correspondingly later 1n develop No crops
ever occur The eruption 15 always thickest on the
face forearms and hands legs and feet and thinnest
on the trunk and the parts adjacent to1t 1m a word
1t 1s centrifugal fleeing as the word imphes from the
centre to the peniphery

Modified Smallpox may occur as noted mn those
whose vaceinal immunity 1s dymg down  All stages
of the disease are likely to be milder than m the
unmodified and in particular the rash tends to abort
mn whole or part at an early stage The stage of
pustulation therefore may not dev elop

Vanola swe eruptione may occur m those who are
almost but not quite immune A transtent illness

+ YVery rarely the rash begms on the body though the distribution
minor

15 Tator normal  This 13 more I hely to ocet 1 ¥
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may develop during the second weeh after exposure
with perhaps a few aty pical shin lesions It s import
ance hes 1n 1ts tendency to be overlooked

Complcations —These depend mostly on the site
of the lesions Lesions are common on the con
Junctiva thus conjunchvitis 1s 1 frequent and early
oceurrence  Much less frequent but far more sertous
15 a corneal ulcer, which may leave a central sear and
thus greatly impaur vision or mey even perforate thus
produemg panopbthalmitis and subsequent loss of the
eye Laryngihs with cedema of the larynx may de
velop and provide an acute emergeney perhaps
neeessitating tracheotomv and pocks m the trachen
or bronchi may readily provole a scptic broncho
pneumonin by reason of the secondary mv sion which
they mwte

During the secondary fover septicsemia may easily
oceur leading to multiple manifestations should the
pitient sursive  In the later stages boils and abscesses
readily apper and bedsores may be most tronblesome
Eryuipelas may casly develop A demyelimating
encephalitis 1s n rre event  hemuplema has also been
deseribed

Diagnosts —Before the eruption appears confusion
may readily anse  In hemorrhagie cises the virus
mny be found m buceal scrapmgs Dunng an epr
deme, or 1n a pitient known to have been exposed
the combunation of feser vomiting headache and
backache should always arousc the sharpest sus
meton  such symptoms if coupled with an ervthe
matous or peteclual rash confined to the Dathing
drawers aren may be said to be diagnostic  Other
wise any febnle ilness may be suggested  most
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ly nfl or p v Where vomiting
and abd 1 pain d diettis may be
diagnosed  Sometimes ho“c‘er thc lumbar pamn
1S §0 pr that lumbago 1s d When a

prodromal rash 1s present, scarlet fover measles
enterie or even cerebro spinal fever may be simulated
As soon as the eruption proper appears the diagnosis
has to be made mamly from chickenpox {p 237)
mustahes are also made with meansles papular syphe
lides scabies acne lichen urticatus wmpetigo or 8
bromide or todide rash  If 1t be remembered that a
localized eruption on one or both limbs or on the face
or trunk alone cannot be smallpox such confuston
would less readily anise  Where an eruption 1s doubt
ful, v. should be perfa d on or after the
sixth day If it tahes” the case 1s not smallpox
Complement fixation tests with the blood and floceu
lation tests between the contents of the pochs and a
known immune serum may also be performed An
agglutmation reaction 1s also available In Paul s lest
a rabbits cornea 1s moculated with vesicular or
pustular material Two days later the ammal 1s
Lilled and the virus ma) be demonstrated in the
corneal lesions Of course as soon as the electron
microscope becomes generally avallablc no doubt
direct e of haryngeal swabs or vestcle
flmd will be the obvious method of choice Meantime
a smear from an early vesicle stamed by Paschens
method ma) enable an experienced observer to
recognize the virus as Paschen bodies (Van Rooyen)
Prognosts —The most important single factor 1s
the strain of the virus  the fatality rate of roughly
fourteen thousand cases of ¥V magjor in London
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(1880 1004) was nbout 12 per eent  whereas roughly
the same number of cases of V mnor 1o London
it was 25 per cent The next most important
{actor 18 the question of vacemation  The mortality
amongst the unyaceinated (from 1889 190410 London}
was four times that of the vacemated 2t any time and
twenty times that of those vaconated withm the
provious twenty years  The type of attack 1s also
mmportant  nearly all hemorrhagie eases die and of
confluent cases of ¥ major €0 pev cent are fatal
Finally age must be considered nearly every
second chuld under five who contracts V' maggor dies

Treatment —Recent effectrie vacenation will prae
tielly always prevent smalipox but once the discase
has desvcloped, no speaific treatment s avmlable
The problem 1s one of alleviiting symptoms nyverting
complications and of preventing the spread of the
disease

The patient must be ngidly 1solated  The techmque
of chamber nursing must be earried out with the most
scrupulous fidehty  Like most virus discases small
PoX s n bictenmmia  the virus eirculates in the
blood m the carly stages and 1s latee abundant 1 the
pocks and subsequently n the crusts where 1t may he
dormant for & considerable penod 1t 15 most tena
cous of  virulunce Cotton from Virgima has
camed the wfection to Fogland  Yomates therefore
must be disposed of with the greatest care  The
attendants themselves should be recently vacemated
f ewpht unawates  vacomation dunng the fist
three days from exposure may proteet and durnng
the next three or four days will probably modify an
attack,
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Ihe patient should be nursed m o darhened room
if the eyes as commonly become mvolved and
preferably on the ground floor since delwum during
the mvasnve stages and again dunng the sccondary
fever may be very violent and the compulsion to
escape may be very strong  The diet should be s
nounshing and as casy to swallow as possible  Vth
a copious oropharyngeal outerop ice cream may be
very ncceptable  An mr or watcr bed or sorbo
mattress 15 dispensable m severe eruptions  Ire
quent blanket bathing or Dbetter still baths dunng
wlich the patient 1s coprously Iithered with o bland
soxp are very comforting and excellent therapy os
well since the cleaner the shin before the pustular
stage the lighter the septic mnvision and when
pustulation has occurred the less the toie absorption
Pentailhin or a potent sulphonamude should be given
as soon as the vesicles appear and should prove &
useful factor m dimimishing this sccondary septic
fever Towic absorption and discomfort may slso be
lessened by smipping mature lestons or blebs evacuat
ing the contents and dusting with an cmollient antt
scptic powder—e g zine and boracte  Puntmg with
xylol has been warmly advocated  The haur should be
cut—it will fall out in any case if the cruption 15
heavy  Lmt soaked m water 3 parts glycerin 1 part
may be applied to the outcrop generally and 1s very
soothing  The palms and soles are most relieved by
fomentations Rimgs should be removed once the
disease 15 recognized or they may have to be cut away
with great difficulty lateron  The toilet of the mouth
must never be neglected A steam kettle containing
Tinet Benz Co 31 to 01 will keep the nasal passages
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clean and 1 helpful showld laryngiis or cedems of the
glothis oeeur

In the :rushng stage frcquent baths are mmh

felp

erusts Oh\c o\l 15 als0 of value and genile swahb\ng
may be cplayed to dislodge them  Buf no altempt
ahould be made to remore any leston until all mflamma
tion hat dwd down  This applies exen more forcrbly
1o the desuiented brown  seeds oA the palms and
sales  When shsolutely quet they may be smpped
ont with mdectomy seissors  Remember that they
are infectious and must be destroved

(}onvalesemct folfowing o severe z\ttack must be
long and 4 Libera) tomcs
and o change of air ¢heuld be presenbed

Coutyol of Datbreaks —Quarantine for eighteen day s
\ncemnate all discos erable contacts as sonn 2s passtble
for the first five dnys of exppsure s may very well
pratect and for the next fise 1t will possibly modify
but therevfler 3t mny do harm Those exposed may
be msen stamped addressed posteards to notufy nny
chapges of eddress wod all interested  health
agthanties should be mformed  Sunveiliynce shovld
be contnued for sixteen days Do not forget fomites

—direet. contacts in lundnes and Wbranes run
considerable risk

PREYENTION OF BX \u.?ox~\'Accmnm~x

Active to pox My be developed 1
thm wavs —{a) by an nth\tk n( the dxm (6) by

matenal
\usw\ﬂg from nu\d cases)—* variolation '  and {e} by

-
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the imoculation of human smallpox matenial modified
by passage through the ealf, or of the matenal of
cowpox—the agent m either case being (as far as 15
known) identical, and the process being known as
vacemnation  The conditton resulting from vaceina
tion 15 hnown as “ vaccrma®  While the immunity
which follows (a) or (b) 1s lifelong that from vaccina
tion 1s valid only for a hmmted period (seven to ten
years)  Variolation has long been abandoned, though
1 the hands of experts 1t often gave excellent results
The contents of a pustule were inoculated intra
dermally  bhus produced vesicles and pustules at the
stte of moculation, and 1n addition 1n about ten days
an attach of smallpox often very nuld  But however
mild 1t was as as 1 d ly 15
and morcover oceastonally proved fatal

Jenner was the first to realize that the agent of
smallpox and that of cowpox, as 1t normally occurs
m the cow were {(antigenically) dentical if differing
m degree  Ile observed that conpox when contricted
as commonly by darymaid and cowherds protected
agamnst smallpox though 1t produced only a localized
pustule (and not o generalized eruption) in the human
subject It has sice been established that if a eall
be nfected with human smallpox the resultant
lesions arc 1dentical with cowpox and behave similarly
when runoculated nto human subjeets  The cow
therefore by some obscure chenustry transforms
yanolainto vacamia  That s the basis of vaccnation

Vacoima 1in human subjeets ean consequently be
produced by oculating with (a) cowpox material
from cowpox occurring naturally  (b) materml from
calves noculated cither with smallpox or vaccima
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matenal or (¢) miten 1l from another human subject
suffering from vacoma  (1hs last  arm to arm
vacemation 15 now forbidden ) Modern vacaination
lymph 15 obtamed from the vesicles produced on the
shaved nbdomens of healthy ealves by the inoculation
of saceimia virus passed through rabbits  The vesieles
are curctted the lymph 1s emulsified with stenle
glyetrm and o trice of clove ol and stored below
freczing pomnt  1fapproved stisissued m fine capullary
tubes ready for use

Fo vncemnate by seanfieation the shin over the
deltord 15 earefully washed with soap and dried with
o sterile towel  Lhe operator breaks off the ends of
the tube and expels a drop of lymph on to the cleinsed
ara spreading out the drop with the flat surfice of
o sterile sealpel blade  He then seratches the shin
through the film of lymph Which he rubs well into the
serateh *  Thes should not be more than half an inch
long and not deep cnough to draw blood  Offienlly
1t 14 recornmended that only onc mscrtion should he
wade  The lymph 1s allowed to dry in the air and s
then covered with a stenle dressing Above all no
antiseptics must be apphied or they mav destroy the
strus and the opemtion will ful  lor cosmetic
roasons yaceimation may be porformed on the thagh
but 15 prone to produce ulceration unless the kmb 1y
hept at rest

Vaccinia,—Three days after vaccunstion o flat red
papule appears at the site of scanfieation By the
fith day this by expanded into a clear vesiele et
on an mflamed arcola  On the eighth das the veacle

Intle m itiglo prowmare. methol delymph i promedin ot
15 Opintawtl ihe Hagrdom oredle. Ph b
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becomes turbid, and  maturation ** {probably second
ary septic invasion) sets in - By the tenth day it has
developed tnto a mature pustule set on an angry
red base and if the reaction 1s severe the arm 1n
the neighbourhood 1s swollen indurated and pamful,
and the axllary glands are enlarged  Desieeation
now ensues the swelling resolves and by about the
fourteenth day a thich brown scab has formed This
separates 1n roughly a week to leave a charactenstic
pitted or  foveated * sear  Note that in persons who
arc partially immune all these reactions may be
accelerated

Complications —Normally the arm 1s pamful from
about the fourth day onwards and shght fever may
also be present  Should gross infection occur this
reaction will be emphatic and erysipelas cellulitis of
even septicemry may develop as from any infected
wound or abrasion  Such sepsts will not hinder the
development of immumty, but need not occur 1if an
aseptic techmque 1s properly earried out Prophy
lactie 1 ds d or i Ihn should
mimmize 1t

Generalized Vaceinia 1s & rare condition i which
i addition to the 'y local develop a
generalized cruption of papules vesicles and pustules
1s said to appear about the seventh day It would
almost seem as if the virus had reverted to its old
smallpox ch Although lly reported
one 15 bound to confess to a fechng of scepticism as
to the validity of the diagnosis  Tor if the virus really
reverted to type cases should oceur not singly as
usually reported butn batches corresponding to the
distribution of the lymph in which reversion had
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occurred  In one recent scnes of 250 000 vacemnations
only three cases were reported  The alteration may of
course be due to the ndividual vacemated and not
to the wvirus or to the way 1n which vacaination 1s
performed  Should a patient first scratch the primary
vesicle and then other parts of the body multiple
lesions may also ensue

Encephalihis 18 o rave sequel to primary vacanation
which does not oecur 1n cluldren under one year It
1s peeuliar in that widespread demyclinization of the
white fibres occurs in both brain and cord thus
contrasting sharply with encephaliis letharmea
Wherever possible therefore vacemnation should be
performed 1n infaney

Vaccination by injection has also been carred ont
the matenal being introduced intradermally or sub
cutancously and the puncture mark being sealed off
with an antiseptic  In either case indurated llam
matory swellings develop with muld constitutional
symptoms but the whole reaction 15 much less sharp
than that which usually follows the sacnfieation
method  Immumty 13 snid to be equally hugh but
this has been questioned  There 15 no doubt that
much af not all the pustulation of ordinary vaceina
tion 1s due not to the virus but to scptic organisms
ond 15 moreover quite redundant since 1t does not
enhance immumty to smallpox in any way The
myection method should abolish sepus and should
leave no scar  (This last may not be an unmixed
blessing ) Attempts have been made to put the matter
on a still higher scientifle basis by growing the virus
on allantae chich membrine  and  subsequently

lating ! \ N with chiek
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embryo virus however performed will mn any case
probably supersede the calf Iymph virus  Vaccination
may yet become as preaise and uneventful as diph
theria immunization

NoTE —A certain amount of controversy m regard
to the reading of vacemation results has followed
from Army expenence during the war In view of
this it 1s as well to restate the position (1) No vac
emation should be considered successful unless @
tesicle has been produced  (2) Never acoept one
falure to  take as evidence of immumty (3)
Vacenation afler exposure to smallpox cannot be
relied on to protect, and finally (4) two insertions are
better than one and three are better than two  The
old four msertion techmque had much to commend it

CmicKLNroT

Chickenpox (Varicella) 15 an acute highly infec
tious disetse characterized by muild fever and 2
predommantly vesieular eruption on epithelal sur
fices manly the shin and the resprratory mucosa
In contrast to smallpox the eruption appears in erops

Cause —A virus closcly related to if not identical
with that of zoster ecases of which m adults may gne
rise to chickenpox in children or vice versa (The
varicella virus will not grow on chich embryo thus
providing a strong contrast to variola which grows
freely and a pomnt which may be of value 1n some
cases 1 dafferential diagnosts ) The converse may also
occur One aftack of chichenpox usually protects
agamnst chichenpox for hfe and both diseases protect
against one another m some degree  Occastonally both
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diseses mav occur simultancously n the same patient
It hardly ought to be necessary to pont out that
nerther disease has any relationstup whatseerer with
smalipox

Incidence —Any oge but predomenantly children
under ten Infants under one are frequently attached

Incubation Perod —Fourteen to twenty onc days

Bepregation Pertod —Usually untid the last seab hag
separnted {probably from the sealp)  ¥any suthonties
conader that lesions ave no Jonger snfectious when
crusted  In ones own expenence this is not to be
rehied on

Mode of Bpread —Direct and indirect contact
formites droplets and possibly atr bome  Droplets
are a most important ehicle of spread

Varicties —In addition to the common type very
mrc bullots and fatal hemorrhagie types have been

bed  The dled g tvpe will be

considered loter

Pathology —The prmary loeal lesion @ in the nase
pharynx  The wimus imiades the biood stream and
thenee mygrites to the chosen epithchnl cells of
the shin and respiratory mucosa where it comes to
he antmnucle sty 1 attacks the superfien] hyers
of prickle cellt Just beneath the homy laver pro
dueing n more mpd and completc destruction than
the virus of smallpox 5o that the lesions are much
more supcrhictal develop more ripidly and hase no
septn consequently il priched  they coliapse at
nnee  In adiition te serum the vesicles contawn the
vanss as elementary bodict whieh are applutinable by
oy ateseent serum { Aoy

Course ~The strge of nvawon a5 short—rrely
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diseases may oceur simultancously in the same patient
It hardls ought to be necessary to pownt out that
neather disease has any relationship whatsoever with
smallpox

Ingidence ——Any nge but predomimantly children
underten  Infants under one are frequently attached

Incubation Penod.—~Fourteen to tnenty-one days

Segregation Period —Usnally untl the hut seab has
separated (probubly from the sealp) Many suthonties
consider that lewons nre no longer nfectious when
crusted  In ones own expenience this s not to be
rehed o

Mode ol Spread —Dhreet snd wndireet contact
formites  droplets ond posubly awr borne  Droplets
are & waost wupartant wehiele of spread

Varieties —In nddition to the common type very
rare lmllnma and fatal ha‘morrhnmc types have been

1he 4 tvpe wilt be

considered hter

Patholozy —The pnimary loeal tesian 19 10 the naso
pharyne  The wvirus imsades the blood stream and
thence migrates o the chosen epsthelnl cells of
the skin and sespiritory macesa where 1t comes to
he nteanuclearhs It attacks the superficiad layers
af pnekle cells just beneath the horny laver pro
ducing a more mmd and complete destruction than
the virus of smalipex <o that the Jevions are muck
maore superficial develop mare capdly and bave o
septa consequently sf priched  they collapse at
once  In addition to serum the vesicles contan the
Airus as elementary bodios which are agptutinsble by
consaleseent serem { Aemies)

Course —The stage of wmxasion 1s short—rarely
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more than twelve hours and often absent There
may be moderate pyrexmn with muld faucal con
gestion and a shghtly papillated tongue occasionally
)3 d by a prod 1 scarlatimform rash
But frequently the first sign to be detected 1s a vesicle
on the trunk or buttoch, or occasionally the soft
palate  The vesicle 1s usually preceded by a pink
macule which quichly becomes a papule but the
development 1s often so rapid that these stages are
mussed even m cases under observation It is not
uncommon for a child to be passed as clear at say
10am who by noon will show several well developed
lesions  Clear oval vesicles sometimes hhe drops of
water on the shin lying with their long axes i the
lhne of the natural body folds and often surrounded
by s blotchy oval arcola appear rapidly and in
suceession on the trunk face and mbs  The eruption
1s always heaviest on the trunk and prowamal himbs
and moderate on the face The distnbution which
15 centripetal thus reverses that of smallpox  The
lesions vary markedly m size and i development
the largest may be the size of half a pea and the
smallest that of a blanket pinhead some are fully
developed but many abort The eruption itches so
that rupture by scratching 1s a common event and as
the scratching finger has not infrequently explored
the nose beforehand infection of the vesicle with
streptococct as well as the staphylococe: 1s not infre
quent Such vesicles as escape rupture by seratching
or pressure rapidly lose their transparency and soon
become turbid  Withmn a day or two they destceate
to form a browmsh crust which may not separate for
a week or more Following separation unless secon
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danly wfected all that remaws’ss & transient red
dish brown stain  Pitting s rare and even sears are
small and unobtrustve though usually a few larger
oties stand out (mostly on the trunk) as evidence of
the attack {see Plate IIT)

About forty-eight hours after the mtil eruption
& fresh outerop appears sometimes preceded by a

DIAGNOSIS  CHICKENPUX
DAY OF DISEASE
o5
ol
3 %
e
wy o
°
100}
- {
y i
a7}

Fia 19 ~—Severs Ch ekenpox

spthe of pyrexaa  As some of the first crop lesions
have crusted by then vesmcles and sesbs mmy be
seen side by side  Thas mever ocours 1 smallpox
where the lesions on any gmven part of the body
are all of the same age Two or three sech erops
may appear As a result the number of pocks may
run mto hundreds or even thoussnds though eon
fuent chuckenpox s exceedingly rave  As with
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the Tegs snd almost never mies the distnbubion of
sareelia  Impetige vesicles sometumes  confuse
spart from the face they sppear on sites withm con
venient range of the scratchung finger (therefore very
seldom on the back) Seabies should be evcluded by
the presence of the burrows

Prognoas almost ynvanably good

Treatment —The patient s more comfortable m
bed until the crusts have separated  Prevention of
seradchung by mattens and cardboard sphats to the
arms 15 adwvisable 1 children  Baths are grateful
espeatilly at the erusting stage I irntation be severe
puntmg with Mitmans punt (12 per cent tannie
scid m collodion) 15 soothwng and protectne A
menthol or cal £y may be
substituted  The erusts axe best allowed to come
away naturally In severe sepsis pemerimy or one of
the sulphonamides should be given  In gangrenous
cases a swab should be talen at ence and diphthena
antitoxie serurn or one of the sulphonamides or both
should be mwen i conformity with the findings
Glycerm snd mag sulph paste locally is also of value

Control of Outbreaks —Quarantne for three weehs
following & case though children may remam ot
schoot for the firt ten days since durmg that time
510 infectiont wili be dissemimated  Patients showing
sears are exempt I further evses oceur the remaming
contaets had best be solited separately else the
guarantine may have to continue for months Yt
possible to protect by injecting 5 ee of (human)
com aleseent serum or 10 ¢ e of whole blood but the
production of scrum i bk has pot been considered
worth while
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smallpox pressure or trauma may encourage 8 pro
fuse localized outcrap, in a child who has recently
had serum a plentiful eircumseribed harvest of
vesicles may appear ot the mjection site should
this have been a imb the eruption may appear there
first  Vesicles on the prepuce or yagina may also occur
Complications are rare A vesicle on the Janynx
may lead hovever to a sharp hryngitis Most
morbihity results from secondary infection of 8 vesicle
or poch hy the patient s finger  Should his nasal or
aural flora contnn a renlly virulent streptococens
erysipelas cellulitis, or gangrene may follow Should
vrulent ¢ diphthen be introduced diphthera of
the shin may ensue which 1f unrecognized may lead
to a fatal 1ssue  Vancella gangrenosa s due to such
; I or diphthertic nf In the latter
the lesions may erode through the complete thichness
of the shin to expose the underlymg tissue—muscle
bone or even penitoneum Should a very virulent
streptococens gan entry a fatality may speedily ensue
unless treatment 1s vigorous and very prompt In
the abscnce of gangrenc one has scen death follow
infection of a pock on the cheek Jeading to thrombosis
of the cavernous sinus  Encephalihis is a rare scquela
Dagnosis —This 1s manly from smallpox (see P
247} zoster papular urticarr drug rashes and rarely
from 1mpetigo or scabies  Zoster occurs 1n adulls
along the line of & sensory nerve trunk 1s unilateral
cireumseribed  and  often very pamnful  Papular
urticaria appears in children under five and often
erupts m nocturnal ecrops  The vesicle 1s hard and
leathery and sct on a papule which may outhveit It
favours the extensor aspects of the imbs often only




BMALLPOX AND cHICRENPOX

237

SMALLPOX AND CHICKENPO% C(ONTRASTED

SMALLPOX

A severe and dangerous
disease with a high mortal
ity
Vacemation prevents or
modifies

Prodromal rash often
petechial and of bathing
drawers  distrbutton

Eruption begins on face,
wnsts and anhles spreadmg
from face down over trunk
and up lmbs

Eruption comes out over
afew days mn one wave No
crops

Vesicles and scabs never
seen side by side

Lestons are set deep n
the skin and feel hard
they are of umform sizc
Vesicles may be umbilicated
and divided up by septa
if ruptured whole vesicle
does not empty

Distnbution centnfugal
more lesions on lmbs than
trunk more on palms and
forearms than on arms
maore on feet and legs than
on thighs P

CHICKENPOX

A mild disease with a
neglhgible mortahty

Vacemation has no effect

Prodromal rash usually
a generalized scarlatsmform
erythema

Eruption begins on trunh
and spreads up to the facc
and down lrabs

Every couple of days a
fresh crop may appear

Vesticles and scabs often
scen side by side

Lesions lie on shin and
feel soft Vesicles not um
hihicated and there are no
septa  1f ruptured whole
vesicle empties  Lesions
vary greatly m size

Dustribution centripetal
more on trunk than on face
or lmbs more on arms than
on forearms and palms
more on thighs than on legs

favoured hollows avoided
Toxerme phase usually
lasts two to thrce days

and feet I and
hollows equally attached

‘oxemernia phase lasts fora
few hours to a day
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Fro 0 —The distribution of Smallpox (left) and Chickenpox (right)
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SMALLPOX AND CHICKENPOX CONTRASTED

SMALLPOX

A severe and dangerous
disease with a lngh mortal
ity

Vacemation prevent or
modifies

Prodromal rash often
petechial and of bathing
drawers  ditribution

Eruption begins on face
wrists and ankles spreading
from face down over trunk
and up Limbs

Eruption comes out over
& few days 1n one wave No
crops

Vesicles and seabs never
scen side by side

tons ar¢ sct deep n
the slon and feel hard
they are of uniform size
Vesicles may be umbilicated
and divided up by septa
if ruptured whole vesicle
does not empty

Distrb

CHICKENPOM

A mild disease with a
neghgible mortality

Vaccination has no effect

Prodromal rash usually
a generalized scarlatiuform
erytheraa

Eruption begins on trunk
and spreads up to the face
and down limbs

Every couple of days a
fresh crop may appear

Vesicles and scabs often
scen side hy side

Lesions hie on shin and
feel soft  Vesicles not um
bilicated and there are no
septa 1f ruptured whole
vesicle emptics  Lesions
vary greatly n size

more lesions on limbs than
trunk more on palms and
forearms thsn on arms
more on feet and legs than
on thighs Prominences
favouted hollows avoided
Towemic phase usually
losts two to three days

Distrib centripetal
more on trunk than on face
or imbs more on arms than
on forearms and palms
more on thyghs thun on legs
and feet 1 rominences and
hollows equally attached

Toxemia phase lasts fora
few hours to a day



SECTION I\
INIICTIONS O THI NFRVOUS SYSTEM

Crat 8RO SHINAL JivER

memngihis) s an  nacute nfectious disersc

chametenzed by mtense mflammation of the
meninges and often by 4 rish  Mamy notable ept
denues have oceyrred  Lhis ternble discase formerly
had the highest mortabty of iny admitted to the
London Infcctrous Hospitals—35 per cent of eases
One form—the post bisic menmgitis of eluldren—
had a mort ity of 80 per cent or more

Cause —The Aetsseria mentngiids formerly the
) Tl Irs of Weichselb
{meningocoecus) n orgamsm morpholo,teally indis
tinguishable from the gonococcus  Gordon dis
tingurshed four types by agglutination types I and
1I predormnating 1n this country but 1t has now been
established that types I and III and lhikewise types
II IV and others share common antigens Much
dispute has arssen as to whether the organtsm forms an
exotoxin or not but the question 1s now an academic
one as scrum is not nowadays used n trentment
unless i very cxeeptionil grrcumstances  Ierry and
Fisher recovered one and produced an exotoxic anti
serum  Otherwise an antt endotovic scrum  was
normally employed produced by inoculating horses
with hving virulent cuitures

first with dead, and Iater
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Spectfic type serum 1s more effechive than a poly
valent one

Intidence and Mode of Spread —Children and young
adults are predominantly attacked Over the age of
forty years 1t 1s rare  The disease 1s spread mamly by
drect contact or droplet spray Consequently 1t 1s
most prevalent dunng the cold weather especrally
during the first half of the year and commonly appears
wherever close of phibl
slums among the children, or 1n barracks especially
among country bred recrwts Further subclimeal
attacks seem to be very common nnd smec the disease
1> spread by  carners  these subchnical attacks are
probably major factors in the evolution of an epidemc
It has been said that when the carrier rate mses
to 20 per cent an epidemic will ensue In any event
1t 15 exceptional for a chmeally flond case to mitiate
mfection or to become subsequently a chromc
conyalescent carrier

Incubation Period —Two to four days

Segregation Pertod —None enforced  One has never
hnown & clinically defimte case to give Inse to another
and patients are hahtuaslly discharged followng

recovery without swabs and with no ascertanable evil
effects

Pathology —The pomnt of entry 15 the nasopharynx
Here the orgamism may arousec no more reaction
than a mild catarth If resistance 15 high 1t may
progress no further thus producing a subclinical
attack  Alternatively it may effect an entry mto the
blood stream  buch a catastrophe 1s usually signal
1zed by ngors and grave constitutional symptoms  In
the blood stream however it may be rapidly exter
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rnated  without further devclopment (abortive
attack) by contrast it may sometumes kill the patient
before the meninges arc palpably molved at all
(fulmimnant attack) More usually 1t finds a congenial
environment 1n the lateral ventricles which 1t reaches
via the choroid plexuses wheren 1t multiplies and
whenee 1t myvades the meninges of the bram and cord
Once mtiated menmngitis will run its course even
though (as usually) the orgamsm disappeors shortly
afterwards from the blood Tlis mvanably shows 8
pronounced leucocytosis

Morbid Anatomy —In the most fulmmant cases
only those changes associated with an acute septicema
are to be seen  In less fulminant mstances the
choroid plexuses and the pm arachnoid show an
mtense mflammation  the flud mn the lateral ven
trieles 1s turbid and teemung with orgamsms but no
exudate has yet appeared In eases dymng at 2 shll
later stage there 1s a gross purulent mflammation of
all three meningeal coverings especially of the pia
arachnoid  Over the vertex the meninges may be
smeared with pus and the mterpeduncular space 18
often hidden by a deep mass of thickened exudate
The bram substance by contrast 1s strkingly exempt
though - few petechie may be seen and micro
scopreally memingo encephahtis has been deseribed
by some observers The spinal meninges show sumlar
changes  the exudate 1s usually thickest on the
dorsal surface of the lumbar cord Both cranial and
spmal nerves are often nvested by exudate but the
axons are Seldom mjured In the ckromic (hydro
cephalic) stage there 1s gross distenston of the lateral
ventricles with the basal exudate 1n various stages of
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orgamzation  In the pnmanly chrome type that
occtrs 1n anfants the exudate 1s often limited to the
posterior part of the base of the brayn-—post basie
meningihs

Vanehes —From the foregomg 1t csn be seen that
manv gradations in seventv may oceur but we may
distinguish s1x mamn types —{1) the fulmunant type
(7} the ordinary tvpe (B) the aborlwe type (4) the
chronic tvype and {5) the subchmeal —ambulant
type Finally there 1s {6) the post basic meningitss of
nfants

Course —The invasion 1s abrupt with fever perhaps
ngors headache somiting and wtolerance to light
nnrl sound  In children convu\sxons with or without

4 h

pan may occur
When the urgamsms mvnd'- the lateral \:nmcles
he becomes il

nnd as the cercbzo spinal flud 1s secreted n rapidly
increasing quantity the ntracramial pressure mses
steeply  Thus 1n addition to the toxemia signs of
Taemngeal irmtation rapidly appear at first to colour
but soon to domunate the picture  Earhest of these1s
head retraction, produced by tome spasm of the neek
museles  this spasm soon involves the erectors of
the spine resulting in opsthotonos  The back s
arched with the convety fornards grossly exaggera

ting the normal lumbar curve and the flexors of the
lower himbs are contracted so that the patient f
placed on fus back would rest on ns head and heels
He usually lies however on lus side with arms flexed
and abdomen retracted faciag away from the lght

Tle 1s stuporous resistive and imtolerant of attention

and as soon as a disturbing stumulus 15 withdrawn at
a
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once retreats to his refuge under the bedclothes Ihs
expression 1s agomzed and frowning because of the
intensity of the headache the pam of which 1s per
sistent and often unbearable He remarns sleepless
for days on end and soon becomes exhausted On
examnation lis pupils are dilated but equal rarely
there 1s a squnt  The Lps often show a profuse
outerop of herpes  Nasal wrntation 1s often s promn
nent sign  he continually rubs or pichs at the nose
even to the pomnt of producing ulceration  The urne
may be coprous and contain albumin though reten
tion may as often occur The tendon jerks are often
bnsh but the abdommals are usually absent A
notable feature 1s the pulse which 1s steady hard and
(relatively) slow

The rash to which the old name of spotted fever
was duc 1s 1n sporadic cases usually absent In
epidemucs a rash 1s much more common It appears
on the first or second day It may take the form of a
discrete or confluent macular erythema or an urticaria
but much more commonly 1t 1s heemorrhagie and most
often then pefechial—hence the term  spotted
fever The rash may cover the entire trunk and
hmbs In the severer cases ecchymoses ensue  they
mdrcate a bad prognosis

In the absence of treatment and indeed too often
n spite of 1t all the foregoing mamfestations may
merease n severity  In chuldren especially retraction
may pull the head back almost between the shoulders
and convulsions may rarely occur Vvastmng 15 ex
cessive and rapid  The mouth becomes dry and foul
the tongue fissured and the lip> covered with sordes
mmghng with the crusting herpetic vesicles  Violent
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delinum with incontinence 1s common  But though
the signs are those of extreme toxemia pyrexa s by
0o means pronounced The temperature may mdeed
fluctuate widely from subnormal to even as much as
105 ¥ Nether owmg to the mtracranal pressure
does the pulse rate match the severity of the toxema
It may be abnormally slow The respirations may be
irregular and i the termmal stages very shallow, or
of the Cheyne Stokes type Death 1s usually preceded
by stupor deepeming 1mperceptibly into coma often
within a week or terrdays of the onset

On the other hand after one two or more wechs
recovery may ensue though commonly chequered in
1ts course by munor setbacks  Slowly the mind may
clear the headache ahate the retraction lessen the
tongue clean and the appetite return Even though
emactation may have been advanced tardy but com
plete recovery without noticeable sequelz may take
place  The patient 15 often unsteady on his legs
sometimes spastic occasionally ataxic and he mqy
complun of vague patns 1n his legs and ebewhere
Iiis headache may oceasionally return but on the
whole he 15 none the worse for his ternible ordeal

In a certam number of cascs however the acute
symptoms abate but do not disappear This 1s the
chrome form The retractton in particular may
persist and the emactation become progressive and
extreme Bedsores are the rule and incontinence 1s
usual  Even now arrest with complete ultimate
recovery may follow but in most cascs 1 developing
papilloedema shows that the foramina of Vagendie—
and perhaps of Luschha—are blocked by organized
exudate and that hydrocephalus 1s supervening In
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tlus event death from mcereased intracranial pressure
acting on the vital medullary centres 1s the common
sequel and if recovery does occur the patient may
be left permanently erippled deaf, or blind

In the fulmunant type death may occur durng the
scpticemie stage i as httle as twelve hours  Here
following the ymtial ngors headache and vomiting
coptous hemorrhagic rashes erupt usually ecehymohe
but sometimes petechial  Delrum and coma are
swiftly folloned by death, without discoverable signs
of meningeal mvolvement whieh indeed has not bad
time to occur Diagnosts 1n such cases can only be
made by culture from the blood Post mortem such
cases show hemorrhiges mto the suprarcnals—the
Waterhouse Iriderichsen syndrome  Between this and
the ordinary form, mtermediate cases may occur
m which 2 bref memngeal stage deselops shortly
before death occurs In the aborhive type signs and
symptoms of an attack appear but soon pass off

Post-basic menngitis 15 a form of meningococeal
meningttis occurring mostly 1n infants and children m
which the process 1s confined mamly to the lateral
ventricles and the base of the bramn  While 1t often
starts abruptly with fever vomiting and convulsions
the conditton soon becomes afebrile The physician
15 therefore confronted with a chrome condition
marked by extreme retraction and mtense opistho
tonos so much so that the body may almost form a
loop with the occiput and buttocks in apposition
(The gun hammer position ) The hmbs are often
ngd Vomitmg and a rapidly developmng marasmus
are prominent features  though the child 15 sty
porous 1t will take 1its feeds but without benefit
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Central bhindness ¥s the rule  Hydrocephalus with
gross enlorgement of the cranmm 15 almost wmvariable
and death i coma ususlly supervencs m & month or
more from the begmnmng  In the few cases wiich
vecover permanent deafuess and blindness are very
common Mental defiarency may follow
Comphications —Hydrocephalns has already been
dealt with 1t 15 much the most yimportant  Papill-
tedema with permunent bhndness may follow hydro
cephalus An early compheation s deafness often
bilateral ond often pezmanent due to memngibie
myvolvement of the mternal ear or of the nerve
Qths medsa also ooeurs But excepting the sixth aed
oeeastonally the auditory divison of the eighth
paralysis of the eranmal nerves s surpnsmgly uncom
mon i this conditton  Followmg the septicamwe
stage arfhnibis 15 not infrequent but orchhis pnen-
moms, endo- and pen-cardths wre rare A most
troublesome sequela may be a psychoms sumlar to
that which may follow head mjury 1t usually elears
Up i tme ond permanent mentnl :mpmmcnt 15
1 unless foll The
htter may alse produce o hezm or & p]egn
—During the stage this can
only be made by blood culture though a blood count
will show from 15000 to 40000 winte cells (poly
nuclears predommatmg) thus excluding enterie  In
epidemie times s purpunie eruplion shonld always
arouse suspieion  here a blood count should similasty
exciude hemorrhagre smallpox or fulminant purpurs
and show that o septic orgamsm 22 at work  In the
aast ranjority of cases retraction is present very early
o hond pliced on the neck museles wall deteet the
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tonte spasm and the patient will be unable to flex
the chin on the chest  Two further simple signs of
menmgeal iritation are —{a) Kermugs 1f the thigh
be flexed on the abdomen the leg cannot be fully
extended on the thigh, and (8) Brudzinshis 1f the
chin be foresbly flexed on the chest the lower hmb
will fiex at the hip and hnee  These signs may be
absent m af ints and smal ehrldren, tn whom howeser
dronsiness and retraction will be present, which
should always arouse suspieron Indeed whenaer
retraction n any degree s present unless obviously
duc to enlarged cervieal glands, lumbar puncture
should be performed at once

Lumbar puncture 1> such s well known procedure
that 1t need not be described here It 1s however
important to remind the student that when the needle
18 1 sttu he should control the flow tohich must be
single drops otherwise menmgeal hemorrhage may
occur Dranage 1s continued until the flow 1s normal
(The rate varies with the size of cannula employed )
The fimd should be collected in a sterle bottle,
cultures arc made part 15 reserved for chemical
examupation and part for immediate microscopical
mvestigation  If antrathecal pemalhn 1s contem
plated 1t can now be admunistered

Dry puncture s not mnfrequent where many punctures
have pmwously been performed the needle bemng
blocked by organized blood clot evudate ete In
such cases a space higher up may be employed or
cistern puncturc carried out

(ustern Puncture —The needle must be calibrated in
centrmetres It 15 mserted just above the spine of
the axis, and directed forwards and upwards n the



CPRFBRO SPINAL FEVER 247

dircetion of a lne Jomng the glabella and the external
auditory meatus  Fiud should be struck at a depth
of about 3em ma chld and Sem mosnadult The
stylet should be removed a hittle short of these dis
tances i ewther ease of no flud appears 1t 1§ remn
serted and the necdle eautiously advanced a further
4tol em when the stylet 1s removed sgan  The
charactemstic  tightly gripped  feel as the needle
prerces the dura 15 readily recognized Hemorrhage
33 more hlely 1n this than 1n spinal puncture  Itss
usually due toangury toa v or to release of pressure
rarely to mjury to the medulis whieh with care s a
remote 5 unless w hydrocephalus when the
bram stem bas heen pushed downwards by pressuxe

ln babies 1n whom the antenor fontanelle is patent

may be employed  The needle

15 wnserted ot the most l.xtcral pmnt and directed down
wards and shghtly mwards for 4 or 4 5 em when the
ventncle should be xeached

"The mppearance of the fld s charactenshie It
epafescent or frankly turlnd and under high pressure
Should the nise . pressure be doubtful o manometer
muy be employed to obtam a defimte reading  On
standmg or centrfuging & thick depost of cells and
organsms comes down  the latter are tsually readily
wdentified in a stamed smear  The eondihions cvasing
confusion are set out in the accompinymg table
they may ondy Lo separable by snalyss of the flwd
Chraeafly the <anous forms of purulent memmngitis
{whether duc to the meningococcus prenmocactus
streptococens  or rarcly to the typhod or Pfeffer
bactlius) are indisinguishable from one another * and

Unioos o rash b8 present,
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mmstration will usually suffice but the dosage
should be heavy—there 1» no room here for half
measures

Apart from the sulphonarmdes which deal with
the orgamsms  the indications are to relieve toxema
reduce intracranial pressure and maitam the general
nutntion  The ad ton of serum h y
bas happily been gbandoned but 1n a severely toie
case serum tpirquenously may sometimes reduce
toxamia gonsiderablv.  Lumbar puncture to reheve
Intracramal pressure 15 now very rarely performed
1t 1s surpmsing how once the infection has been
mastered pressure takes care of itself The mam
tenance of the patient s general condition 1s 2gamn no
fonger & great difficulty n these days since the issue
1s usually decided one way or another withun a week
though formerly 1t represented a formidable problem
Again with chemotherapy the chromic stage of the
disease seems to have disappeared

enicdlin wn memingihis to be ellective must be
gien hecally and 15 therefore at a d tage
p with the sulpl des 1 1

and streptococeal cases But m pneumo or staphy
lococeal fections penzeillin as the only hope and has
proved very successful [t may also be required mn
memngo and streptococeal cases should sulphona
mide resistant forms of these organisms be encoun
tered The dosage vanes with the size and age of the
patient 1t 1s given miratheeally 5000 umts daly
should suffice It 1s of particulir value m children
under one year

Sequels —Varnous permanent palsies have been
reported but the most important sequelz are deafness
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often the tuberenlous form may give nse to confuston
The latter runs a Iess acute course, ocular paraly ses are
much commoner and if pnmary it 15 often preceded
by a pentod of mental irritability and depression The
ears should always be exarmned in meningitis  There
15 however, httle pont in labounng the elmical
differentiation since the last word rests inevitably
with the flind
—Thus 1s worse over forty years and very
bad mnfants In a case under treatment an merease
1n the sugar content 1s a hopeful sign. A good free
flow of 8 gradually cleanng flud {especially with
general mmprovement) 1s also of good omen An
mereasingly turbid fluid 1s of bad prognosis, as 15 also
the occurrence of a block whether cerebral or spmal.
Yhen block occurs RQueclenstedf’s sign—an merease
n the flow of flud through the lumbar puncture
needlc when both jugulars are manually compressed
—will be absent  In general prognosis must always

be guarded
t has been resvoll ed by the introduc

tion of the sulphonamudes to which fortunately the
g 15 hughly ptible with the result
that the prognosis m all but fulmmating cases has
been 1mproved out of all recogmtion Gnen m full
doses * to s case of ordinar) seventy a distinet improve
ment should be noted 1n two to three days and the
patient should be normal agam m less than a week.
Esven 1n fulmmnating cases there 1s some hope if treat
ment can be begun at once  the loading dose should
be the highest possible and be grven intravenowly
repeated if necessary In ordinary cases oral ad
* At least 1 grammme per stone of Lody weight per day
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much favour in this country so far  Carriers also
respond well to small doses of sulphonarmdes
emngism 1s & condition frequently confused with
mentngitts 1n which as & result of toverma or some
times bacteremia signs of meningeal imtation appear
On lumbar puncture howeer the flud 1 normal
though showing an sncrease of pressure Head re
traction and a positive hermg s sign arc present It
may anse from supp close to the ges asn
mastoiditis or sinusitis or i general nfections such
as entenic smallpox or influenza  Upper lobe con
sohdation 1n pneumonta 1 babies and small children
15 & most frequent cause and poliomyeliis may
oceasion extreme difficultv 1n diagnosis  Even rheu
matie fever (if the nech 1s pamnful and stiff) may arouse
suspicion as may grossly enlarged acutely nflamed
cervical glands but here the flmd will show a normal
pressure Fneephilitis may also cause confusion  In
lumbar p 15 1 and
apart from such confirmatory signs of the masquerad
mg condmon as may appear or be ehated Once
1 signs have app d the flud
will show some suggestive abnormahty (In cases
ted 1 serum should
never be guen as np’\rt from anything else the
resulting outflow of polynuclear cells will render
subsequent examination of the fluid most msleading )

Potiosy ELITIS

15 an acute of the nervous
u)’stcm wvolving chiefly the grey matter of the brun
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and changes in the eye grounds and optic nerve
Psychosis has already been mentioned

Chronic meningococeal sephicsomia —Some eases
have been reported i which meningococer were
present in the blood for quite long periods, though
there were no signs of memngitis and indeed the
chmieal disturbance was very shight In others there
were ngors rashes splinter hemorrhages m the nails

erythema nod: ete Clinseally the cond may
be extremely puzzling but blood culture 1s decsive
Prophylaxs —I with the and

with vaccines has been earried out and good results
have been claimed but since the disease 1s relatively
uncommon and spread 1s 1 any case somewhat
unpredictable 1ts value 1s diflicult to assess It 1s
not in general use
Control of Outbreaks —This 1s essentially a matter
of the detection and segregation of earriers and thoese
undergomng subchmeal attacks A long curved
( Wests )swab of the nasopharynx s taken, plated
out and meubated If positive the delinquent is
segregated  Abundent fresh air and the ymgation or
bbing of the pharynx with antisepties mav
clear him up faling which (with his consent) surgical
measures to correct unhealthy conditions may be
taken Segregation of carriers 5s however a lengthy
and complicated matter Immediate measures to
reduce overcrowding and opportunities for spread
may often give very satisfactory results The Amernt
can Army suthorities have reported very good results
from giving small doses of sulphonamides grms 1ton
daily to all personnel over a pertod of a couple of
weeks though this 15 not a method that has found
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s1x months cases are yery rare  The older the patient
the higher the mortality snce the more common the
bulbar type of the diséase  Males are more susceptible
than females blondes than brunettes and the rich
than the poor  As children of one year are very sus
ceptible while the immumty of adults 1s high sub
climeal attacks would appear to be common  Isolated
communities usually suffer severely Ewidence has
been adduced to show that there 1s an mhented sus
cephibihty to the disease a fact hard to reconale
with the observation that more than one case per
family 15 rre

Incnbation Period —This would scem to depend on
how the discase 15 contracted (see below)  Anaverage
figure would seem to be twelve days

Segregation Period —None usually enforeed 1n ths
country  Although many eases have been un
wittingly nursed 1n general hospitals with no special
precautions mstances of spread are smd Yo be ex
tremely rare  The virus may sppear in the faces for
eght weeks ot longer

Pathology —The traditional view confidently held
until o few years ago was that the disease was o
droplet nfection like measles or influenza  The virus
having been implanted in the nose made 1t s way to the
CNS yia the axons of the olfictory nerves whence
1t proceeded to the thalamus and subsequently by way
of the spino thalmice tract to the lumbar enlargement
of the cond where 1t turned forwards to nttach the
antenor horn cells  (Why 1t should sgnore the antenor
horn edlls of the cervical or dorsal cord so often was
neser made clear )

The sccond school believes that the condition 15 an
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and spinal cord as & result of which paralysis may or
may not develop  Epidemics oceur especially at
harvest time winch vary greatly in seventy  some
may show a death rate of anything up to 40 per cent
North Amenica and Australasia have suffered seyerely
In England the disease 15 relatively uncommon  One
attack usually confers Iifclong immumty

Cause —One of the fen points of common agreement
n thus disese (almost every other feature of wlich is
the subjeet of acutc controversy) 1s that the cause 15
a filterable virus usually demonstrable i the facces
and sometimes i the naso pharyngeal washings of
cases mn the myvasive stage and in the substance of
the bramn and cord of monkeys mn whom the disease
has been reproduced Reproduction may be effected
by intrapcritoneal intracercbral or intranasal in
stillations of such washings or of emulsions of nervous
tissue from fatal examples of the disease The

globoid bodies  grown by Noguchi and Flexner
may possibly represent sggregations of the virus
which 1s itself ultramtcroscopic with the ordinary
microscope though by the electron microscope 1t can
be quite easily scen Note that 1t 1s apparently
absent from the cerebro spinal flud It resists desic
cation sunlight moderate heat and weah chemicals
and may persist sn nulk or water for a month or more
It cannot be grown on chick embryo It exhibits
considerable vanations mn virnlence

Mode of Spread —This 1s greatly in dispute  See
below

Incidence —The disease may occur at any age
though cluldren predomunate  (The late President
Roosevelt was attacked by 1t in hus thirties )  Under
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s1x months cases ate very rare  The older the patient
the tagher the mortality since the more common the
bulbar type of the diséase  Males are more susceptible
than females blondes than brunettes and the nch
than the poor  As children of one yeaf are very sus
ceptible while the ymmunity of adults 1s high sub
climieal attacks would appear to be common  Isolated
communities usually suffer severely Fsidence bs
been adduced to show that there 13 an nherited sus
ceptibility to the disease a fact hard to reconale
with the observation that morce than onc case prr
famuly 15 rare

Incubation Perod —This would seem to depend on
how the disease 15 contracted (see belnw)
figure would seem to be twelve days

Segregation Period.—™None usually enforeed 1n this
country  Although many ecases have heen wn
wittingly nursed an general hospitals with no spectal
precautions 1instances of spread are smd Yo be ex
tremely rare  The virus may appear in the facces for
eight weeks or longer

Pathology —The traditional view confidently held
until a few years ago was that the disease was a
droplet infection ke measles or influenza The virus
having been implanted i the now made it s way to the
C NS via the avons of the olfictory nerves whenee
ity ded to the thalamus and juently by way
of the spino-thalame tract to the lumbar enlargement
of the cord where 1t turned forwards to attack the
antenor horn eells  (Why it should ignore the antenor
horn eells of the cervical or doral cord <o often was
never made clear }

The second school believes that the condition 1s an

Anaverige




254 ESSFNTIALS OF FFVERS

and spinal cord as a result of which paralysis may or
may not develop Epidermics occur especially at
harvest time wlnch vary greatly in seventy some
may show a death rate of anything up to 10 per cent
North Amenea and Australasia have suffered seserely
In England the disease 1s relatively uncommon  One
attack usually confers lifelong immumty

Cause —Onec of the few pomnts of common agreement
m this disease (almost every other feature of which is
the subject of acute controversy) is that the cause 15
a filterable virus usually demonstrable in the fxees
and sometimes in the naso pharyngeal washings of
cases 1n the sasne stage and in the substance of
the bramn and cord of monheys 1 whom the disease
has been reproduced  Reproduction may be effected
by intraperitoneal ntracercbral or intranasal
stillations of such washings or of emulsions of nervous
tissue from fatal examples of the disease The

globoid bodies  grown by Noguchi and Flexner
may possibly represent aggregations of the virus
which 13 itself ultramicroscopie with the ordmary
mucroscope though by the electron microscope 1t can
be quite easily seen Note that 1t 1s apparently
absent from the cerebro spinal flud It resists desic
cation sunlight moderate heat and weah chemicals
and may persist n milh or water for a month or more
It cannot be grown on chick-embryo It exhubits
considerable vanations m virulence

Mode of Spread —This 1s greatly in dispute  See
below

Incidence —The disease may occur at any age
though cluldren predomumate (The late President
Roosevelt was attacked by 1€ 1n his thirties)  Under
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the feces contamn the virus mote often than the
pharynx
But whatever doubt eusts as to how the virus
enters the cord there 1s hittle doubt as to how it
behaves once 1t gets there Apparently 1t first enters
the postertor root gangha hence the imtral hyper
westhesia  Thence 1t passes to the postertor horns
Ilere 1t may dic out (eborine attack) but too often 1t
proceeds to the anterior horn cells where 1t exerts an
extremely destructtve effect I'rom ats pomnt of
entry 1t may pass npwards or downwards 1n the cord
to (in theory) an unlmited extent but usually 1t
remains localized to that segment of cord first atfacked
Post mortemn —In fatal cases there 1s intense con
gestion of the memnges with gross cedemt of the
cord which when cut bellies out to overlap the
severed membranes  Microscopreally many of the
spinal anterior horn cells have been completely
destroyrd and many others show evidence of partial

Marhed of the blood
vessels with perivascular round cell  cuffing  and
petechind | hages are also p t

features The :nflammation  though most ntense
m the anterior horn 1s by no means confined to 1t

the posterior horn cells Clarhes column and the
posterior root ganglta are hardly less mvolved thus
accounting for the marhed hyperasthesta so common
m this disease  Not even the sympathetic gangha
escape  The prevalent cedema may produce wide-

spread af s b ats pressure on cells
remote from tt wn and may salso
compress !

Jemng equi
voral 1
=
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wmgestion 1nfection Itke enteric  The virus having
been swallowed 1n contaminated food reaches the gut
whence 1t makes its way through the splanchme nerves
to the lumbar cord Durmng mngestion 1t contanunates
the oropharynx, where 1t may exate a catarrh, and
whenee 1t may also turn bachwards to the pons
medulla and cervical cord This 15 the more likely to
happen if the tonsils have been removed an observa
tion that corresponds with the climcal fact that
bulbar forms of the disease are commoner 1 older
hildren who have underg Hectomy

A third school belies es that following a prelumnary
droplet infection the virus passes into the blood and
50 to the nervous system  Lastly there are those who
beheve that infection may take place erther by drop
let or ingestion as the case may he If by droplet
there 1s a prel y catarrh foll g which the
virus may pass back to the bulb  alternatively bemng
swallowed 1n the sputum 1t may reach the intestine
the splanchnics and thus the lumbar cord If this
were so clearly there would be a discrepancy in the
observed—or estimated—incubation periods which
might explamn to some extent the discrepancies re
ported

The question however still remamns an open one
though the consensus of American opinton favours
the mgestion hypothesis One fact which mbtates
strongly against the droplet theory 1s that an outbreak
may oceur 1n a town A fifty miles away from town B
but connected with 1t by road and rail and yet town
B may escape the disease entirely This would surely
be an impossibility if droplet were the normal mode of
spread as for wnstance mfluenza  In any event
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mnto preparalvbic and paralyhe stages aiher of which
wmay be absent  Thus o chald inay go to bed apparently
normal to awahe in the mormng with paralyss On
the other hand he may beeome sharply il with all
the mvasne signs of a seicre attack and yet never
progress to paralysis (though developing smmunity)
Ehese Intter emses are dmcnbcd 43 abordee and i
Q way be In sts most
compk:bc form the pmpaml)nc pertod may be mathed
by two febrle bouts {scparited by an mterval of
three or four days dunng which the chidd scems
normal) before paratysts occurs  Thisss the  double
hump or dromedary * chart Such cuses are
rare  The common peture 1 that the child 1 taken
saddenly b with ferer vomitng and crumping
abdopunal puns  Constipation or disrrhees may be
present Bpstaxas 1s common  and coryza with
pharyngeal congestion i3 the rale  Herpetie mor
form ot searitimforin prodromal rashew mny
appiar Cenemlized hyperesthesa s an ewly and
prominent symptom  the cinld though drowsy 1s
urtalile appeehensive and hy permsthetie and dreads
handhng which may provele exquisite pun though
1decd pam may be pronounced evenat rest { nevritie
type ) Tremor of the allected muscles with sweat
my loeal o genazd o frequently noted  ‘The spme
w tender and the child eannot be persuaded to flew st
he may th resnt flewton of the neck to o depree
wdistimguishable fram the neeh ngidits of menmgitss
Most charactenstic 15 the “inped” smgn  When
placed in the sitting posture the cluld assumes the

* Thas term i ul ctusate since the ammaf has, m fact only
one hamp
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Some wnters desenbe suxaliary changes throughout
the body—diffluent spleen cloudy swelling of the
Iver and hdneys and so on—lghly suggestise
either of a profound toxemia or of a frank  vird
ema

The cerebro-spmal flmd should be examned while
fresh It 1s increased under” hugh pressure and
typically ‘ground glass” m appearince The fine
web so ch 1stic of tul ! gitis may
appear on standing and thus prove deceptive to the
naked eye  The cell content 1s high mostly meno
nuclears and both the'albummn and globulm are
mcreased as may be the supar (see p 248) The
chlorides are normal  The blood usually shows a
polynucleosis

Varzeties -—The discase may be classified anatomic
ally depending on whether the brunt of the infectton
falls on the cramal nerve nucler of the pons and
medulla—the bram stem type, or as i most cases,
on the antemor horn cells of the spinal cord—the
spmal type  Mixed types commonly occur An
encephalitic (Striimpell) type was formerly described
characterized by convulsions coma n hugh mortality
and destruction of the upper motor neurones with a
resultant spastic paralysis but as it 1s imposstble to
produce experrmentally most authorties nowadays
brusquely deny that this 1s & form of pohomyeltis at
all and regard 1t as a quite different disease  In any
event whatever the series most cases are of the spinal
type and the virus betrays & constant bus for the
cells of the lumbar enlargement

CGourse —This may be extremely erratie consider
ably complicating deseniption It 15 usually divided
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exists between the changes m the flud the seventy
of the mvasise symptoms and the extent of sub
sequent parlysis  Statisties  however show that
whatever the ongmal distnbution in 80 per cent of
cases the legs are residuatly w olved

¥ia 2t —~Dolornyskie The tnpot pomtou

Denth 1s very rare in purely spmal forms  but
the bulbor sarietics s always to be feared  Since
these comprise at least 20 per eent of any eprdere
and often considerably more poliomychtis may
prove a very lethal discase It 13 one of the rare
conditions of eluldhood 1w whieh the older the patient
the worse the prognosis smee ns noted bulbar forms
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trupod pomtion 1¢ the back held ngidly strarght and
the trunh leaming backwards against the arms which,
are braced behind in support  If asked to fold s
arms or hiss s knees he quickly abandons the attempt
In bulbar cases a squint facial asymmetry or diffi
culty i speech or swallowing may be apparent, and in
severe cases menngitis may be as noted, very strongly
suggested The tendon Jerhs are ety exaggerated
and unegual  the abdominals arc usually absent

The preparalytic stage may occupy anything from
twelve hours to a weeh  In most cases parlysis
supcrvenes explosively on the first or second day
following which defervescence by lysis occurs  The
paralysis progresses raprdly to a maxamum m about
six hours though rarely 1t may contmnue to spresd
for twenty four hours or longer (often with fatsl
results)  Lxeeptionally relapse may oceur -

The paralysis which 1s flaceid results m complete
loss of voluntary movement 1n the affected muscles
which show the reaction of degeneration and loss of
reflexes  Since much of the nutial paralysis 1s due to
pressure of the cedema on structurally sound cells
1t 15 morc extensne at first sight than 1t ultimately
proves to be  As the cedema subsides recovery of
these sound cells sets 1n usually n about a week
Recovery m parbially damaged cells follons and by
the end of s1x months has occurred i all neurones
except those mortally mnjured Muscles which show a
return of cxeitabihty within that time will therefore
recover with suitable treatment 1n the remamder the
muscle 1ts tendon and even the attached bone show
a progressie mvolution  growth ceases and consider
able deformuty results  No prognostic relationship
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the flud 15 normal as a rule  In rheumatism nfluenza
and scurvy, both flud and reflexes are normal
Landry s syndrome may offer extreme difficulty but
the combination of & polynucleosis 1n the blood with
a lymphoeytosts n the flmd followed by an atrophie
paralysis 1s umque and exclusive to poliomyelitis
Treatment —At this pomnt the fires of controversy
which smoulder wherever the subject of pohomyehtis
15 touched flare up anew It 1s generally agreed that
confinement to bed and the customary manage
ment of the febrile state are indicated that lumbar
puncture 13 of therapentic as well as diagnostic value
and that analgesics should be admunistered as re
quired  Furthermore as the virus 1s present m the
nasopharynx and 1s excreted m the fzces and unne
stnict 1solation and disinfection of the excreta should
be carmed out C 1 t serum 1s
condemned as useless Atropin and nasal fecdmg n
pharyngeal paralysis with mechanieal respiration
when required are too ob ly beneficial
to mvite or suffer attack 1t 1s around the treatment
of the paralysed muscles that the conflict rages
Brefly the orthodox method prescribes complete
rest of the affected part duning the acute stage—~1e
usually for about srx weeks armful overstretching
of a pamlysed muscle by an unoppesed antagonist 1s
prevented by retaiung the lmb m a state of physio
logieal rest with Light celluloid sphints or plaster shells
When mustle tenderness 1s no longer apparent
radiant heat massage passive movements and re
edueation exercises (often eirried out n warm water
to promote the erculation and defeat gravity) are
cautiously and nereasmgly employed  Where one
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are commonest in clildren over ten years Any
cramial nerve may be attached though the process
seldom extends nbove the sixth  most often 1t 1s the
facial that is affected  Death when it occurs s due
to paralysis of the respiratory muscles This s
usually preceded by palatal and pharyngeal nvolve
ment so that regurgitation of flrds through the nose
and coughing and spluttering on drinking are carly
signs Just as n diphthenn  Tailing a resprrator
death may ensuc as early as the first day and even
with its help may result months later from pneu
monn  The prognosis in the bulbar form 1s not
houever onc of unrelieved gloom since M the patient
survives no residuil palsies ever occur  As for the
danger to lifc anxiety must be felt 1f the pyrexis 1s
more than 102°T", and of course if the pulse or
breathing becomes irregular

Complications —Apart from traphic changes—bed
sores ulcers on the affeeted hmbs and so on the only
one of practical importance 1s the pncumonia that so
often follows resptratory paralysis

Diagnosis during an eptdemic may be casy but i
sporadic cases may be extremely difieult There
are few padiatrictans of experience who have not been
discomfited at one time or another by this disease
The symptoms may suggest encephalitis meningism
or menmgitrs of any kind  or where hypermsthesia 18
pronounccd polyneuritis acute rheumatism influenza
or even scurvy In encephalitis the frequency of
ocular palsies and the subsequent dnergent course of
the two conditions should assist The flud should

parate both mtis and Tol
1s usually symmetrical, shows scnsory changes and
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for it though some measures are of undoubted s alue
Compromise bas been suggested  From the whole
controversy one fact emerges clearly however The:
practitoner if he 15 wise 2% soon a8 he has vertfied
the diagnoms will refer the case to a competent
orthopaxhe surgeon since 1n the treatment of this
disease there 13 no room for amateurs

b3 lans —Dunng an epid the ayordance of
cronds especully sndoors would seem to be advisable
Cluldren should be hept away from others as far os
possttde  indeed the fewer people they encounter
the better Food should be carefully supervised
aulk and weter should be boted and nothung eaten
s Pubhe Health authorsties do not advise closure
of readental schodls sinee while the mdrvidusl oy
thereby be adienteged the general dissermnations
of miection which wught follow could easily react

adversely on the commumty  Farents howesver often
foree their hands

The problem confrontiag & Publie ITealth authonty
vould not well be more diffieult  The fact 15 that we
do not really Lnow how the disease 1s spread and
until we do our measures can hardly nise much abov e
& senes of plous gestures  Until the electron miere
stape s 8 common wtem of equipment the detection of

earmers (f evmers do pliy o vital part spread) must
Rman & most elak and % d

The stnict dssposal of exereta the destrachion of fiies
and other inseets the wearing of mashs and so on aze
fmeasures that will obyviously do no harm and may do
good  But untik the mechansm of dissemunateon has
been finally and satisfactordy worked out it 13 ob
Sously unpossible to tay down any hard and fast
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muscle of a group with eommon action 1s anvohed
electrieal stimulation may be mncluded but voluntary
excrcises ntelligently controlled form the basis of
treatment, which should be hept up for ycars  Fatigue
which retards recovery should always be avoided
Progress should preferably be recorded on muscle
charts  Only when no further recovery 1s hhely
should the patient be allowed up-—which may mean
confinement to bed for a year or cven longer It s
smporlant to nofe that a cerlawn quantum of improvement
ean aluays be secured by Ireatment whether giien tm
mediately or even after the lapse of years

Diametrically opposed to this is the Kenny method
which decrees that muscle pam 1s due not to mflamed
posterior root gangha but to spasm arculatory stasis
and thus anox:a Fomentations or drathermy are
apphed to the pamnful muscles which are passively
exercised from the outset m spite of pam  When
defervescence has occurred alternate hot and cold
sprays m the bath are employed to restore eirculation
massage bemng aveided Passive and active move-
ments are practised from the outset carcfullv avording
fatigue and at no fime 1s the limb immobilized The
patient 15 encouraged to place the feet to the ground
and gradually to tahe the body weight as soon as
possible  Great emphasis 1s placed on helping the
patient to overcome nhibition  and to overcome the

psychological barriers  to recovery This method
has 1ts zealous supporters and equally determned
opponents whatever 1ts ments they have certamnly
been pressed by methods <carcely usual in scientific
controversy  Impartial opimon has certanly not
endorsed all the sometimes extravagant clayms made
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for 1t though some rmeasures are of undeubted volue
Compromiss has been suggested From the whole
cantroversy one fack eperges dleatly however The
practitioner 1f he 55 wise as soon as he has yenfied
the diagmosis will refer the case to 5 compeient
orthopmdic surgeon since m the treatment of ths
disease there 15 no room for amateurs

b, ~During an epd the & of
crawds espeaally mdoors would seem o be ndvisable
Chiddren: should be hept away from others as far os
possible sndeed the fewer people they encounter
the better Food should be carefully supermsed
milh and water should be boded and nothing eaten
maw  Public Health authonties do not advise clostire
of rendential schools sinee while the sndividual may
thereby be adsantaged the general dissernmation
of wlochion which might follow could easily reset
adversely on the commumty  Parents howeser often
force thewr hands

The problem confronting a Publie Health authonty
cotld not well be more diflicult  The fact 13 that we
40 not really know how the discase 15 spread and
unts) we do our measures ean hardly rise much sbove
o seres of pious gestures  Unbl the eleetron micro
SEOPE 13 & cummon 1t of equpment the deteetion of
eamiers (i earmers do play @ vital part v spread) must
TEmAm 2 most elak and ? s a
The stnet disposa) of exereta the destruetion of flies
504 other iseots the wearing of mashs and so on are
roegsures that will obviously do no harm end may do
good  But yntil the mechamsm of disseramation has
been finally and satufactonly worked out it s b
viously wnpossible to lay down any Yard and fast
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muscle of a group with common action 1s mvolved
electncal stimulation may be mcluded but voluntary
exercises 1ntelligently controlled form the basis of
treatment which should be heptup foryears Fatigue
which retards recovery, should always be avoided
Progress should preferably be recorded on muscle
charts  Only when no further recovery s lihely
should the patient be allowed up—which may mean
confinement to bed for 1 year or even longer It ts
smporiant 1o note that a cerfain quantum of tmprovement
can always be secured by freatment whether guen m
mediately or een afler the lapse of years

Drametrically opposed to this 1s the Kenny method
which decrees that muscle pam 1s due not to inflamed
posterior root gangha but to spasm arculatory stasis
and thus anoxia Fomentations or diathermy are
applied to the pamful muscles which are passively
exercised from the outset in spite of pamn  When
defervescence has occurred alternate hot and cold
sprays n the bath are employed to restore eirculation
massage being avoided Passive and active move
ments are practised from the outset carefullv avording
fatigue and at no time 1s the mb jmmobihzed The
patient 15 encouraged to place the feet to the ground
and gradually to take the body weight as soon as
Great emphasis 15 placed on helping the
patient to overcome mhibition  and to overcome the

psychological barrers  to recovery This method
has 1ts zealous supporters and equally deterrmned
opponents  whatever 1ts mernits they have certamly
been pressed by methods scarcely usual m scientifie
controversy Impartial opinton has certamly not
endorsed all the sometimes extravagant clains made

possible
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appeared in the United States so as almost to mert the
description  panderme  But eases had appeared 1n
England before then and have since continued to crop
up though on markedly dumimshing scale

Incidence —Any agze but very rare m young
children In the 1919 20 outbreah the second decade
seemed to be much the most vulnerable period of hfe
The sexes seem to be equally affected Infectivity 1s
low and eapricious

Pathology —The virus 1s said to gain access to the
CNS by way of the axons of the penipheral nerves
In the bram 1t 1s saxd to survive for very long periods
and sometimes to show signs of renewed proliferation
by chnical recrudescences or exacerbations  Whether
m such cases it can ever agam emerge to infect other
persons 1s uncertain  Post mortem the grey matter
of the cerebrum and sometimes of the cord shows a
umform rose pink 1mjection  the cerebral vessels are
deeply congested and occasionally there are hemor
rhages Microscopically the most striking change 1s
the penivascular cuffing —a nng of lymphocytes
around each blood vessel The grey matter 1s mvaded
by mierogha but there 15 no demyelination Some
times the ganglion cells are destroyed The basal
gangla are usually heavily mnvolved

At the height of the acute phase the cerebro
spmal flud 15 mereased 1 pressure and amount and
usually shows o pleocytoms  Chemically the protemn
sugar and chlondes are within the imits of normal
though the first two tend to be high Nesther the
pressure nor content of the flmd 1s of any prognostic
value

Signs and Symptoms and Course —It must be
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procedure  All that we can doisto  play safe  fake
measures agamnst either a droplet or ingestion infec
tion and hope for the best

There remains the question of serum or vaceines
Serum scems to have been generally abandoned as
useless  Vacemes consisting esther of lise attenuated
virus or of killed sirus have been prepared and have
had vanable success But sinee the disease only
attachs 1 very small percentage of the population even
1n those countres where st 1s commonest the question
of widespread vacemnation has not so far been scrrously
constdered  thotigh m n closed commumity where a
small number only are 4t msh 1t mxght/prmc ery
valuable

ENCEPHALITIS LFTHARGICA

An acute infection of the nervous system the brunt
of which falls on the bramn  The acute phase 1s
commonly followed by scquele after a lapse of months
or years

Cause —A virus which  when ntroduced to the
nervous system of monkeys has reproduced the
disease

Mode of Spread 1s assumed to be by droplet but the
evidence is seanty and inconclusise  Case to-case
nfection 1s rare and carners have been postulated
as the agents of dissenunation via their nasopharyngeal
secretions

Emdemology —Lprdemics have apparently occurred
throughout history One which began presumably
1n Central Europe 1n 1917 spread slowly westward to
reach this country wm 1919 20 and subsequently
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appearedinthe Unted States soasalmost toment the
descnption.  pandemue  But cases had apprared 13
‘England before

then and hase swee contined to eop
p though on mathedly dimsmishmg seale

Toodence —Any age bat svery rare m o voutd
chddren  In the 1010 29 cutbreak the seeond dreads
seemed to be much the most valnerable psd of T
The sexes scem to be equalls affected Infertin*v s
Jow and eapricrous

Pathology —The virus 1s s to gam 2rerss to the
CN§ by way of the axons of the prripbrral nerves
In the bram it 15 sad to susvive for very Jonz prvrls
and .ometimes to show signs of renewed prolfeats n
by clineat recrudescences or exaceriations  Whetter
1n such cases it can ever again emerz- to et ciler
persons 1s uncettam  Post motters the grev mattr
of the cerebrum and sometimes of the ord shows 2
umform rose piok njection  the errebral sesvrts are
deeply congestrd and ocex 1onally theee 20 Loy
rhages  Veroscopically the most etrkusg eha e 25
the penvaseular  cuffing"~a nng f Sl
around each blood vesssl The grey mattsr as ivefed
by microglia but there 15 no dvmyeloztirr Sorne
tioes the ganglion cells are destrped. Tie tor)
gangla ate usually heasily i alved

At the heght of the acute fhaw the orero-
spnal fud 8 inereased 1n pressure 2.4 27 £z A
usually €hows a plencytosts  Chem sally the o A0
sugar end chlondes are within the Lrats of 1 4,
though the first two tend to be luots, Sov tiw 8o
):r:\s::rv nor content of the Bud 15 of any yersr ~

Signs and Symplomy and Coursr ~It st o
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and ndeed many of these patients arrnve m hospital
by way of the juvemle or crinunal courts

Later on, whether behaviour disorder has intervened
or not post haliie Park develops Here
3t would appear as if the emotiona] hypersensitrvity
of the preceding stage were gning way to atrophy
Cortical control over movement and muscle tene 1s
steadily lessened so that muscle tone increases and
the imbs and body flex and stiffen  On attempting to
extend the patient s arm the elbow jont seems as 1f
1t were worhing on a ratehet the arm straightening i
a scries of lttle jerhs In a well marked case the
appearance 1s tvpreal  The hnees are bent and the
arms flexed across and 1n front of the trunk the head
1s bowed on the chest and the body leans forward
The patient instead of walking normally shdes Jus fect
forward 1 « series of raprd shuffles without hfting
them from the ground 1le finds it difficult to start
and onee started to stop and in full earcer seems to
be on the point of fallmg forward as 1f m purswt of
Ius centre of gravity  Indeed he may only be <ble to
bring humself to a halt by collidmg with some fixed
object The associated movements—swinging the
arms 1n thy thm with the legs—are lost  But 1t 1s the
face which 15 most characteristic  VWhether 1 amuse
ment or rige 1t 1s quite devord of expression—Parkin
sons mash—and 1t 1s sometines a disconcerting
cexpertence to hear such a patient make a remark
ndicitive of ar acute and witty mnteligence which
not infrequently happens  Speech 1s difficult and
slurred (dysarthna) the voice 1s monotonous and
saliva dribbles from the angles of the mouth The
blinking reflex 15 lost and the whole countenance gives
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an impression of unntturyl and uncanny immobility
As the condition progresses muscular action becomes
more and more restricted and slow  The tremor vanes
Usually 1t ceases on purposeful mosement and duning
sleep but i normal mactive states 1t 1s incessant the
first finger and thumb especially secming to be con
tinuously roling pills  Ina certam percentage of cases
these changes arc confined to only one half of the
body

A feature of both acute and chrome stages 1 some
patients 1s the oculo gyne ensis  Ilere the eyes may
roll upwards or sideways and remain fixed 1n that
position for ten minutes or for an hour or even longer
In addition a large number of tics chorerform or
athetoid movements worked wto habit patterns may
oceur  Mentally the disposition descends gradually
to a umiform npathy brohen by fits of acute depres
sion attachs of weeping or outbursts of splenetic 1l
humour or rage  Such patients i the mass tend to
be exceedingly quarrelsome <nd often despite the
most extreme disabilities come to blows among
thernselves  This 15 evident even among cases which
have apparently left the behaviour disorder stage far
behind

Diagnosis -—In the acutc stage has to be made from
other forms of encephaliis occurmng in the virus

from i from poliomy and

from memngitis of any kind The scparation from
other forms of encephalitis may be most dufficult if not
mmpossible mn the absence of a lustory of the associated
disease but this 18 usually readily forthconung unless
1n such conditions as mumps wherc parotitis or orchutis
have not preceded or followed the encephalitis

From
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nfluenza certam forms of the discase m which there
are no nervous signs arc apparently almost inseparable

In poltomyelitis the rapid development of flaccid
poralysis and the alterations in the cerebro spinal
flmd are charactenstic  doubt may more readily
anse 1n abortine cases wlich however clear up
rapdly  Coceal meningmtis should hardly confuse
though tuberculous memngitis may present difliculty
at first sight  bactenologreal and chemieal examma
tion of the fluid should soon however put the dingnosis
beyond doubt

Prognosis —According to Von Feonomo of cvery
ten cases seen 1n the acute stage four will dic three
wil mnl\c a complctc recovery and three will develop

must  therefc be guarded

chucl:e mx\y follow even the nuldest attack and some
years must therefore elapse before the full extent of
these arc assessable  Mild behas sour disorders are not
compatible with a rensonably satisfuctory cxistence
but severe disorders or the onsct of Parkinsonism
are of grave unport The fact 1s that these patients
of nccessity become social outensts in vanable degree
the former because they have to be hept under super
vision and the latter because they gridually become
so completely dependent on others and m the later
stages physieally and therefore socially repulsive
Agun wiile very mild cases may suffer hittle if any
reduction 1n general health severe cases deteniorate
steadily progressively lose therr witality and easily
fall a prey to some intercurrent infcetion

Treatment and Management —During the acutc
phase this 1s primanly a matter of nursing and the
patient 1s better solated It s essential to sec that he
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takes sufficient nounshment and this may involve
nasal feeding  bed sores must also be averted so that
an air or water bed or a sorbo mattress 1s desirable
Repeated lumbar puneture sometines seems to help
but no drugs are of any avail

In the chronic Parkmsoman stage the ngidity which
descends on the unhappy patient tends cornpletely
to 1mmobilize um so that he may not be able to feed
himself or even to swallow or speak  The only drugs
which nfluence the nigidity are stramomum or bella
donna which have to be given m full doses One
unfortunate result of this 1s that the saliva dnes up
the mouth becomes foul and the t.ceth decay  Sus

to geal

enormuusly and this coupled with the fact that such
patients may show little febrile reaction to quute sharp
mfections may result in a patient developing a
dangerous upper respratory tract condition with
few objective signs of 1t In general the temperature
regulating mechanism of such patients 1s unrehable
and easily deranged exposure to the sun may induce
alarmung pyrexia whereas as mentioned 1nfection
may meet with & trivial response

Prophylazis —As mentioned the infectivity 1s low
whle the mode of transnussion 1s uncertain  On the
assumption that a droplet mechamism 1s responsible
for spread cases 1f recogmzed n the acute stage
should be 1solated and the attendants advised to
wear mashs though the nisk of contracting the disease
would seem negligible  As it may yet prove to be an
mgestion infection precautions agamst an enteral
transmussion should also be enforced

Note —Apart from lethargic encephalitis o number

8
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of other forms of infectious (virus) encephalitis have
recently been descnbed especially i the USA
These show a different chimeal picture mn the acute
stage, and sequele when they oceur are also different
from the foregoing The most type, the

equine docs not occur m this country




SECTION \
RESPIRATORY INFECTIONS
MEASLES

EASLES s an acute infectious disease
Mcharactenzed by sharp fever widespread
catarth of the upper respiratory tract and

2 typieal rash

Cause —A virus which has been cultivated on chich
embryo and with which the disease has been repro
duced

Incidence —Mamly cluldren from six months to
five years  Adults may acquire 1t but the discase 35
so widespread and infectious that few aty dwellers
fail to contract 1t 1 childhood One attack usually
confers permanent immuntty

Vaneties —There are no clear cut distinctions to be
drawn between cascs of meastes They may be mud
or mali,nant In the latter death 1s said to oceur
before the rash appears and as usual hzmorrhages
may occur from the mucous membranes One has
never seen or heard of such a case  In any event the
term hemorrhagic measles 1s usually 1if not strictly
correctly reserved to rashes of exceptional heaviness
mto which heemorrhages may oceur and which conse
quently persist for a weeh or fortmght as hemorrhagsc
stamng  These usually offer quite a good prognosts
however To cases occwrring 1n those almost com
pletely protected by serum n which the catarrh

275
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and/or rash are 50 poorly marhed as to be equivocal
the terms morbills sine calarrho and morbillt sine
morbillts mny be applied A Lullous form of measles
has also been desersbed (sordells bulloss)

Incubation Period —From exposure to invasive
catarrh ten to fourtcen days from cxposure to
appesrance of rish fourteen to cighteen days  In
some cases, espeaally those partially protected by
serum thesc periods may be extended by a wech

Segregation Pertod —Until the rash has faded or a
week from its first appearance

Mode of Spread —Me:sles 1s most infectious before
the rash comes out  Although fomites may comvey
mfection, spread s mostly by droplet  Violent
coughing and sneczing are a feature of the nsasive
stage hence the high infectivity

Pathology —The local lesion 15 situate n the naso
pharynx whenee the virus enters the blood Degk
witz by withdrawing blood on the first day of the rash
oand  subculturing b Iy with
{which hc later filtered off) succceded 1n infecting
monheys via the filtrate  The skin and respiratory
mucosa show a round celled infiltration  The nature of
Kophh s spots has not yet been satisfactonly deter
mined but they are beheved to represent the mnsprs
sated secretion of tmy buccal glands The blood
shows a leucopemut affecting especially the poly
nuclears with a relative lymphocytosis  The plasma
cells are also mcreased  The Wassermann reaction 1s
often temporarnly positive

The pneumonia of measles 15 usunlly due to the
Pfeitfer bacillus the hemolytic streptococcus or the
pneumococeus any of which may be quek to exploit
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the breach 1n the defences made by the virus  When
the Pfeiffer orgamsm 1s concerned a focal nter
stitial  pneumoma develops m which the alveok
may be clear but so compressed by mterstitial pro
Iferation of fibroblasts and endothelal cells as to
be almost obl d Similar about the
bronch1 may so compress the latter as to produce
areas of collapse Clmically such cases are marhed
by cyanosis out of proportion to the lung signs
Where preumococel are active the famubar lobar
consohdation may cnsue  ¥Where streptococer are
the dommant orgamsms there 1s patchy congestion
about certain bronchioles the alveol: of which may be
full of pus Areas of consohdation compensatory
emphysema and collapse may succeed one another
throughout the lung  Most lung abscesses and empye
mata 1n measles are due to streptococer whether
these have been the first mvaders to follow the virus
or whether they intervene later on  In epidemies any
one of the above may be the predommant secondary
mvader thus colouring the chmeal preture appre
ciably

The pathological changes 1n a fatal case will depend
on which complication was responsible for death
This may be a vanety of pneumonia an otitis media
and mastorditis which has led to meningitis or a
cerebral abscess or perhaps an enteritis  In the last
case the changes will be those detailed on page 202
The blood shows & polynucleosis with increase of the
large lymphocytes and a marked diminution in the
small lymphoeytes (i uncompheated cases )

Conrse —(a) Stage of Iniasion —The temperature
nises steeply and o generalized catarrh sets i which




278 FYSENTIALS OF FEVERS

spreads rapudly through the whole resp Y
tract from the conjunctive to the termmal bron
chuoles, and so 1t 1s said through the whole digestive
tract as well IHence there 1s compunchiwrtis with
blephantis coryza with sneezing and a short dry
cough  Should the larynx be severely congested this
cough may rapidly become eroupy An masne
entenitss 1s not uncommon  Yery soon the enanthem 1s
well established  The tongue 1s inflamed and thickly
furred the mucous membrane of the entire oro-
pharynx 15 a bnght angry red, sometimes showing
on the cheehs patches of deeper mnjection resembling
the exanthem yet to develop  In about twenty four
hours Replik s spots appear (see Plate ATV A and B)
These at first scanty show up as tiny white flecks
hike grams of coarse salt agunst the granular inflamed
bachground  As ongnally described by Kophk each
spot 15 surrounded by a ring of injection 1nd shows a
bluish white point in the centre but to most observers
the spots appear a dirty white, and even occastonally
a prey S they arc d 1 coarse
flecks like aphthe which however cannot be remosed
with the spatula They are best seen by reflected
daylight and usually persist till the true rash appears

and for a varable pertod thereafter Comnerdent with
the Kopliks spots o prodromal rash may develop

This 15 most commonly scarlatiiform though with
a deaded browmsh tinge  very rarely it may be
macular rmmching the rash proper yet to appear

exceptionally 1t may be urticannal It may fade quite
rapidly or persist until evicted by the true rash The
stage of invasion in general may last for three or even
for six days  the pyrevia pulse rate and respirations
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steadily increasing so that if the ecatarrh s shght
tnless 8 prodromal rash sppears or the physican
has observed the enanthem he may mistihe the ease
for one of pneumatis The invaswve stage 15 ter
mmated by the eruption of the truerash  Fime sparse
duserete brick red macules appear behind the ears and
along the haithne with a few wsolated lestons 1rregu
larly scattered over the face neck and upper chest
Very rapidly further macules appear enlarge and
coalesce with their precursors toform blotchy irregular
Patches over the face and trunk while remanng
mostly discrete on the hmbs Indeed in g heavy
rash only a few 1slands of unaifected skin may remam
ather than on the distal imbs  The lestons becorne
distnetly maculopapular and cover the entire body
The appearance 1n this stage (of advance) 15 very
charactenstic (see Plate AV) The face 1s puffy and
covered with a heavy blotchy rash  the eyehds are
swollen the palpebral fissure 1s narrowed and the eyes
appear sunken  The conjunctive are injected and the
lashes are often matted together with thick muco
purulent discharge  There 1s often a streaming
thinorthea  The lips are dry and the respirations
hurned  The unhappy child looks and feels utterly
mserable  he avods the Iight and bitterly resents
examination A typical short barking cough oceur
ning singly or in hittle runs of two or three may often
suggest whoopmng cough  Note that if hemolytic
streptococer ate prolferating m the oropharynx, the
tongue may simulate that of searlet fever
As the rash appears the general conditon may
d (The stat;

remain Yy o b
sometimes made that 1t automatically amproves 1s
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without foundation 1n one s own expenenee ) Usunlly
m the absence of compheations st remains stationary
for a few days until the eruption begmns to fade
When this occurs the fever abates, the temperature
falls by lysis and the appetite returns  In a further
two or three days notlung but a brown *staiming s
left nnd the general condition has greatly improved
Indeed the rapicdity with which recovery ts made once
the rash fades 1s most strihing  Within a fortnight of
the mitial exanthem the child may be as well as ever,
though even then espeetally in the so called hemor
rhagic cases staimng may still persist

Complications —Blephant " rhimitie

stomatitis, and bronchitis are so much a part of all
but the very mildest cases that it 1s hardly correct to
call them compheations  They vary greatly mseyventy
especiaily the conjunctivitss whieh 1f sharp may be
followed by corneal ulcer often of a destructive type
The most serious complication 3s undoubtedly pneu

ly a In practice
this can usually be diagnosed only when, the rash
having faded the polypnaca and fever persist because
examimation of the chest may furmsh very little m
formation for several days  Occasionally morst
creptations or a patch of dullness with tubular
breathing may be found while the rish is tdi bright
but more commonly there are only a few dry rales or
merely * harsh breath sounds —signs which may
mean httle or much  The wise physieian will there
fore not commit himself until the rash has faded
since even cases with urgent symptoms may then

rapidly improve
1s not 1n sequel to the fore

Amp;
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gowg especrally 1 strept 1 1nfe Otifig
media 1s frequent often folloned by mastordits
Larynzibis may oceur erther before the rash due to
congestion or after the rash due to diphtheria or
uleeration  The foliowing aphonsm 1s of value —

eroup before the rash 1s thvarably measles  ecoup
after the rash 1s diphtherta  croup wath the rish may
be ether  Thus, 1f not m anably accurte draws
attentron to the frequency 3 sth whih diphthena may
be engratted on to the devitahized larynx of measles
to form a very dangerous combmatron  Enterbs 1s
snother disturbimg complieation which often inter
Yenes mn bronchopneumoma te render a lutherto
favourable prognosis hepeless A demyelmating
encephalizg 1s an uncommon end late event prone to
show 2 Mugh mortality Cancrum ons ss o time
honoured sequels now rarely (if ever) scen due pre
sumably to the mfection of o dental or other uleer
with the twin orgamisms of Vincents Angma {qv)
The labihty of diphthena to supervene has been
noted  another sinister combination ss that of measles
and whoopmg cough  The Iighting up of a pulmonary
tuberculous focus sometimes spohen of as frequent
1s & rare but fatal etent sinee the miection ts prone
to generahze Fibrosit of the lung 1s a common
sequela ond the development of subsequent bronehi-
ectasis 1s by no means rare

Attenuated meagles 1s seen i those who have had a
dose of convalescent measles serum or some other
prophylictic which was either too small in amount
or given too late to sceure complete protection  Yere
all that may be secn 1s & very shght catarth a very
sparse and flecting rash sud perhaps only o few
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Koplk's spots—or none at all In diagnosis the
history of exposure and of the prophylactie injection
1sallimportant  Complications in these cases are very
rare but it should be noted that they can gnve nse to
unmodified measles 1 other cluldren and therefore
must be dealt with as if they were suffering from an
ordinary attach

Dragnosis —The dingnosis of measles should only
be made 1f in addition to a typienl rash respiratory
tract eatuth 1s or has been present  The conjunc
tivitis and blephanitis have alrcady been mentioned
The presence or hustory of sneezing and coughing ts
most important  measles without them 1s almost
unthinkable The cough furthermore 1s distinctive
The student must familiarize lumself with it and also
with Roplik s spots  These last are absolutely diag
nostic  Rarely he may be decerved by food debris
thrush aphthe or small ulcers and very rarely by
yellowish points of unknown sigmificanee which oceur
far back on the buccal mucosa (sce Flate AIV) If he
will remember the following pomnts he wmll seldom go
wrong {a) Koplik s are fine spots about the size of
a grain of salt  even if agaregated 1n coarse patches
there are always some fine ones to be secen  (b) they
cannot be removed with a spatula as ean food debns
(c) they occur not 1n a normal quet mouth but
on an angry inflamed buccal mucosa often granular or

velvety {d) they are most numerous about the
muddle of the chech or m the folds at the bases of the
gums and may (rarely) be scen on the conjunctiva
and (e) they are grey or white very rarely yellow In
any event if the student musdiagnoses a case as
measles, relatively hittle harm 1s done 1215 the reverse
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which 1s s¢ common and so often disastrous  Measles1s
a dangerous discase  superadded to a severe existing
illness 1t may easily lead to disaster The student
should form the habit of looking for Koplih s 1n every
child with a rash At epidemic times every sich child
should be suspeeted ndeed there 1s no disease which
more consistently dupes the chmcian  Measles may
masquerade as —

(1) Laryngeal Diphtheria —Every croup  scen
during an eprdemuc should be ngorously scrutimzed
for hophk s spots

{2) Scarlet Fever —The prodromal rash and the
tongue may mimue scarlet fever to perfection though
to the expenenced eye the rash often tends to have &
salmon pink or browmsh tinge

(8) Whooping Cough —The nvasive cough often
tends to occur m httle spasmodic runs extremely
suggestive of whooping cough

{4} Rubella —Attenuated measles especially in ver
rmnous children with resultant chrome suboceipttal
and p cervical lymphad thy may be
almost impossible to dilferentiate from rubells  Here
the history of prophylactic serum 1s all important
Remember also the age group Rubella 15 rare in
children under five years (see p 299)

(5) Drug rashes and serum rashes are often simu
lated

The f are errors freq d and
not always by the totally mc‘(pencnced They can
all be avorded by thmhing of measles and looking for
hopliks spots The occasions when these will be
absent wunless i the carhest stages of attcnuated
cases are neghgible Lven then the buceal mucoss
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may show a susprcious granulanty or o lack of Justre
that means much to the expenienced eye

Prognosis —Most deaths from measles oceur n
children under two jears though up to five the nish
1s appreciable  The outlook 1s fair 1n uncomplicated
bronchopneumonm  but very bad if ententis inter
venes Secondary laryngitis s also of bad omen

Treatment —Is that of the febnle state  The toilet
of the mouth and cspecally the eyes shonld be
nstituted 2t once—frequent bathing of the latter
with the npplication of Ung Ilyd Ox Ilav di bemng
of much value Sinece most bronchopneumonin 1s
the result of sccondary coceal mvasion penrerilin or
sulphonimide dernatnes may be given prophy
lactically  Should bronchopneumoma develop the
case 1s better 1solated as amongst the debihtated
childrenina ward it may display a deeidedly infectious
character  Cases with enteritis and purufent dis
charges should also be segregated  Laryngitis may
require operative measures  coming on after the
rash 1t 1s best regarded and treated as duc to
diphthena

Prophylaxis —The blood of those who have recoy ered
from measles contains antibody duning ife  the more
recent the attach the greater the antibody content
The blood of recent convalescents or adult immunes
15 therefore drawn off and the serum 1s separated
A Wassermann 1s carrred out and 1f posttive 1s
repeated on the patient a month later when 1t 1s
usually negative  The serum can then be destceated
and stored An extract of fresh human placenta
{ smmune globulin’ ) contams similar antibodies m
the same proportion as adult serum 1e about half
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that of recent convalescent serum  On the other hand
Gamma globulin may contain double Any one of
these 1f sufficient be mjected within the first five days
from exposure will usually prevent measles developing
and even within the next two or three days will
attenuate an attack Later than this they have ne
effect * and are entirely valueless m treatment once
the disease has set in The dosage 1s roughly 5 ¢ ¢ of
comvalescent serum or 10 ¢ ¢ of adult serum for clulren
under three years Smaller doses will attenuate but
not prevent Older children require 2 and 4 cc
respectively of serum or placental extract per year
of age No child under five should be allowed to
contract unmodified measles though 1f exposed 1t
15 probably best to allow 1t to expenence an attenu
ated attack and thus acqure some mmumty No
chuld under two should be allowed to contract measles
at all snce the mortality at that age 1s so high The
same apples to patients of any age seriously 1ll with
any other discase It must not be forgotten that in the
absence of a suitable serum or extract parental whole
blood can be m)jected intramuscularly 1n the propor
tion (roughly) of 20 cc whole blood to 10 cc of
adult or 5cc of convalescent serum

Attempts have also been made to produce a suitable
vaceme so far with some but not conspieuous success
Once again 1t 15 a question of stmhing a balance
between a preparation so virulent as to set up on
attack of the disease and a preparation so attenuated
as to confer wirtually no mmmumty No doubt in
time a satisfactory compromuse will be evolved

Control of Outbreaks —Segregate the offender

* Unlesa intravenously m hero o dosea
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Quarantme for three weeks  The 1deal 15 completely
to protect gll those children under two years or
senously 1ll, and partially to protect the remander,
segregating all sndindually  Usually this 1s impossible
i which case both groups as a whole should be
separated  Unfortunately only some of the partially
protected group will usually develop sttacks thus
re cxposing the remainder whose passise immunity
will by then be on the wane so that they may develop
severc unmodified measles unless they are agam
partially protected Two cautions are necessary —
(1) never accept a history of measles unless from an
umimpeachable source—certainly not from the mother
A hustory of having been in hospital with measles 1s
not enough-—enquire from the hospital, (2} when
serum has been given examine every child carefully
from the tenth day onwards It 1s very casy to puss
an attenuated attach  Remember also that the
mcubation pertod may be greatly prolonged—one
has scen 1t extend to twenty five days in one
nstanee

Debré s Phenomenon —If 02 cc of convalescent
serum be injected mntradermally into a child i the
catarrhal stage the rash when 1t appears will avoid
that area

Wiooring Coven

Whooping Uough (pertussu) 1s an acute mfectious
disease g the resp y system
though the nervous system 1s also involved in greater
or lesser degree Commonly regarded with com
placency, 1if not with contempt, the disease 1s very
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fatal to infants and small chuldren  The death rate
per 100 cases during the years 1932-1938 m the LC C
hospitals was more than twice that of measles or
diphtherta and nearly twenty tumes that of scarlet
fever

Canse —Whaoping cough has all the stigmata of a
vius disease  Thus 1t 1s extramely 1nfectious via
droplets m the early stages but very much less so
later on 1t 15 charaetenzed by a relative lympho
eytosis  one attack confers hfelong mmumty
carners are unknown 1t has a leng incubation pertod
convalescent serum 15 of value n prophylaxxs but
useless 1n t and an
follows 1t Nevertheless there 1s consxderable evidence
that 1t 1s due to a small eocco bacillus the Hemophilus
pertussis (bacillus of Bordet Gengou) which cunously
enough 1s a first cousin of the baallus bronch:
septieus for long believed to be the cause of canine
distemper and of the Plaitfer bacillus similarly held
accountable for influenza  Since both these conditions
have since been shown to be due to virmses 1t 1s
tempting to beheve that family history mey repeat
stself  On the other hand the H pertussis would
appear to be recoverable from the droplets in almost
every case of whooping cough espeerally during the
catarrhal period after which it gradually disappears
until after the sixth week 1t 1s rarely to be found
This corresponds roughly with infectivity as chmeally
observed  Agan many observers have claimed to
have produced whoopmg cough m apes by the intra
tracheal instillation of cultures of H pertussis  and
finally a worker in the Umted States has performed
what may be a conclusive expenment on his four
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chldren He finst of all immumzed two of them with
vaccines made from H pertussie and subsequently
wnstilled fresh cultures of 11 pertussis mtranasally m
all four as a result both * unprotected * children
developed whooping cough whereas the  protected
cluldren did not It 1s, of course possible that a virus
hvng symbxohcnll) with the 21 pertussis may still
be the primary cause though complement fixation
and agglutnation tests wath the Iatter are avalable n
the third week of the disense 1t would scem 1n fact
that the I pertussis all but fulfils Kochs postulates
but not quite  Certanly the vacemes hitherto avail
able m this country have not reproduced the suecess
clumed for those produced 1n the United States but
the matter 1s still under investigation
Pathology and Morbid Anatomy —There 1s hitle
that 1s distinctise  There s moderate resprratory
mtnrrh with nroas of collapse and of compensatory
I ) ily the b hial glands
nppcnr cnlarged (though they are often normal at
post mortem)  the hilar shadows are thickened and
striated and a developing bronclucetasis 1s not un
common i convalescenee  following bronchopneu
moma  This 15 not surpnising smee an terstitial
bronchopneumonin stmular to that often chcountered
i measles and influenza (due to the closely related
Pleilfer s baaillus) 1s a frequent comphieation and 1n
such a pneumonta the bronciuoles may readidy weahen
and degenerate  Cases dying of convulstons merely
show congestion of the cerebrum as a rule though a
multitude of pathologlc'll clmuges lns from time to
1 The 1

time been d teristic
of the disease have been uttnbutcd to ( 1) anoxwemia ,
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(2) cerebral hemorrhage  (8) spasmophiha—defi
cency of Ca and P 1n the blood (4) 2 memngo
encephalitis  and (5) spasm of the cerebral blood
vessels especially i with (6)

of the cornu ammomis  They mght aiso be due {7) to
alkalosts consequent on vonmting but the theory of
the moment 15 that they are due to (8) the endotoxun
of the H perfussis  Smee this orgamsm lies on and
does not penetrate the mucosa 1t 15 difficult to see
how the endotoxn 1s absorbed to any great extent
(There 1s no exotoxtn produced }

Quite apart from convulvions a virus type demy
elinating encephalitis has been desenibed (surely an
unheard of event 1n non virus nfections ) The blood
may show up to 16 000 white cells of which 60 per
cent are small lymphoeytes

Tncubation Penod —Very mdefinite
seven to fourteen days

Segregation Period —A month from the first whoop
or six weeks in all 15 usually safe
until a cough plate 15 negative

Incidence —Any age but mostly children in the
first three years of life

Mode of Spread —Mamly by droplet especially
during the prehmmary catarrhal stage

Course —This resolves 1tself mto two stages In
(e) the catarrhal stage the child develops a simple
cou b which 1s noted to be worse at night and 1 often
followed by vomusng There may be slight irregular
pyreua  occasionally an mvasive laryngitis oceurs
As time goes on the cough tends to occur in runs
which become progressively longer and in about a
fortmght the (5) paroxysmal stage develops The

T

Said to be

Alternatively
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paroxysms arc typical The child seems to hnow
when one 1s comung on, he often struggles to 3
sitting posture grasps the cot side for support and
usually hangs lus head He then takes a preliminary
breath followed at once by a dumimshing seres of
short explosive uncontrollable coughs, during which
the face becomes increasingly more lvid and con
gested  the tongue protrudes the eyes bulge and
the tears roll down the cheehs Following the last
and smallest cough there may be a pausc of a second s
duratton, which 1s termnated abruptly by the whoop
—a lugh pitched crowmng 1nspiration  through &
spasmodically contracted glottrs  Usually several
paroxysms follow one another in series until the cluld
succeeds m bringing up a pellet of thickh tenacious
mucopus which he may hardly have the strength to
expectorate  The pellet, though small 1s sometimes
as large as the chids trachea and the paroxysm
often terminates 1n vonuting and mcontimence after
which the ¢luld falls back exhausted though only for
the moment He usually recovers surprisingly rapidly
and may appear quite normal between the bouts
But smce as many as fifty paroxysms maty occur m
a day, his nutntion 1f vomuting 1s s promnent
feature may suffer seniously though fortunately
nothmy, ike 50 much as 1t would were the condition
febrile  Marasmus may however sometimes develop
Fear excitement o spatuls in the mouth or the
example of others may mitiate a paroxysm

In severc cases with numerous paroxysms, the
appcarance 1s ch teristic the face b g pully
and shghtly cyanosed the hips thich the cyes heavy
the eyehds pully and the expression dull The attachs
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oecur datly wath mcreasing frequency up to a max
mum which may be reached i three or tour nechs
hereafter th dually & h o rrely they cease
abruptly The whole course usually covers about two
months but 1t 55 smportant to remember that for as
much as perhaps a year after recovery the child may
(possibly mot slways unmtentionally) astonsh has
elders by exhubiting » typieal patoxysm esprendly of
i thwarted or annoyed QOn examination nothing
at alf may be discovered m the chest  Alternatively
loud harsh rales way be heard  Areas of collspse are
by no means uncommon especially over the fower
fobes  they vary from day to day and are doubtless
due to blockage of a large brouchuole sinee following
a bout of coughmg the arr entry may beeome normal
A chest picture which changes from day o day s
typseal of pertussis A common finding 15 acule
cardiac dudatation cspeonily QuEmE a severe praovysm
which may sometimes account for the vommting
Hitart fadure however unless as part of awrculatory
faslure m bronchop 15 ] i

Vanetes ~I ertussis anfection may not wfrequently
exist uuh @ cough which vemans sunple throughort
In other mstances the cough may be spasmodic but
no whoop develops  Babies sometimes experience
attachs of paroxysmal sneezing without o cough
Thas 15 execotngly rare

Complicattons ~These may be doaded wmto {a)

toxie  compheations possibly due to & neurotoxin
elaborated by the orgamism or should the agent prove
1o be a sirus 10 ity unvasion of the centrt nervous
system (b} snfretize leswons produced by secondary
maaders  and {¢} mechanseal vesults following the
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violent alterntions i pressurc in various parts of
the body as a result of the spasms

“Toxi0” complications consist chuefly of convul-
sions These are especially hable to occur i the
younger patients espectally under one year, when a

fit* may replace a paroxysm  They occur usually
but not mvanably, mn cluldren with frequent and
severe paroxysms and may rarely be the first n
dication that the paroxysmal stage has supersened
Unlike the paroxysms convulsions arc especially
common n pneumom  They must always be re
garded with anxviety  the patrent may easily pass
into a convulsion from which he is only released by
death

Licat are As previously
noted an interstitinl bronchopneumonia duc to the
Il pertussis 3s frequent  this may be ntensified or
overshadowed by the mvasion of hemolytic strepto
cocer  producing suppurative lestons such as lung
abscess or empyema  When preumonra develops the
paroxysms of coughing and whoopmg ceasc but
reappear on recovery As in measles an intractable
(and presumably infectious) gastro-enterhs may de
velop  this alters the prognosts immediately for the
worse Marasmus may in consequence ensue so that
even 1f the pneumonia should abate the prognosis
remains gloomy

Complications resulting from the physical effects of
the paroxysms are many Durning a bout of coughing
the pressure 1 the abdomen thorix head and nech
may mse steeply Herma, umbilical femoral or
ngunal or prolapse of the rectum may ensue
Pulmonary emphysema 1 some degree is common,




WHOCPING COUGR 203

but surgical b ke
thorax ss rare

are not mirequent  They may

acone from the nose or ear or from the lung A
subconjunctiynl hazmorrhage may cause unfounded
alarm 1t usually clesrs up without madent but a
retinzl ar (i the elderly) a corebral hemerrhage
obviously of graver sigruficance  From chafing of the
protruded tengue agamnst the lower teeth dummg a
peroxysm o subbngual (fremad) uleer commonfy
ensues

Sequelm —As noted Yronchuetizng s a frequent
occurrence wn convalescence  mdeed some abservers
bebieve that most adult bronchiectans denves from
pertwpsis m cmddhood A tuberculous focus may
light up to produce active generahzed fubrrowfoss
hut whether whoopig cough predisposes to subse
quent pulmorary tubereulosis o not s wncertam
Marasmus may ensue whether bronchopnrumonsa s
present ot not  Childeen sulferng from  or con
soleseent from pertussis conbtraet measies er
readity the = usually very unfs bk

Proguosts ~The most important single progmostic
factor s age Fully talf the deaths ocour 1 chaltdren
under one year who must eonsequently be regarded
as bad nsks  After the age of three the prognosis
muproves considerably  The onset of convulnons i 2
suuster exent  miore than half the eases i which
convulsiaas recur come o o fakal wsue  Broncho
¥ pecally of ) by cntentis 15
aminous  esen ententis alone 1s ughly dangerous

Duguons 35 smple once the porovysmal stage
has developed the whoop buing unmistalable  If as
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somectimes happens the whoop 1s absent, the spas
modic cough perhaps followed by vomiting 15 readily
recogmized  a spatula placed far back on the tongue
will usually chiat a spasm  Unfortunately diagnoss
when most desirable 15 most difficult—ie i the
catarrhal pre spasmodic stage when infectivity 15
highest Then the patient often coughs only at night
o cough therefore that persists that is harsher than
the signs (if any) 1n the lungs warrant that produces
congestion of the face and that s worse af night must
arousc grave suspraon I 1t 1s followed by vormbing
suspieion amounts 4lmost to ccrtainty  Conditions
which may produce suggestive coughs are (a) measles
—when Koplik s spots arc usually present and (b}
pressure on the trachea by enlarged glands  this last s
veryrire  Laryngismus stridulus ought not to confuse

Laboratory auds are three in number  Cough plates
are shallow cireular glass dishes contaiming Bordet
Gengou medium  which must be made with fresh
defibrinated horse or rabbit blood They are held 1n
front of the child s mouth as he coughs and rotated
slowly to secure even distnbution of the droplets
(The terminal pellet of sputum usually eontaminated
with other orgamisms must be avorded ) The plate
1s then mncubated In the early stages an almost
pure culture of Heamophilus pertussis should be
obtamned 1n about three days

Blood Count —Thts shows typreally a high whte
count with GO per cent or more of lymphocytes
Unfortunately this 1s not constant until the catarrhal
stage 15 over and s0 1 useless in early diagnosis
Note also that the Iymphocytes may normally be as
high as 50 per cent 1n young children
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Complement fixation fests are positive from the
thed wech onwards Iere agamn while useful m
confirmation  they give no help when help 15 most
required~1n the eatarrhal stage

Treatment —~This must be on general hnes  The
child 1s best hept in bed until the severe and frequent
paroxysms are os2r  An abdominal binder may be
apphed  An attendant should hft the child to a
sitting  posture immediately & puwowism begms
otherwise he may vomat and inhale the vormt with
probably fatal results e should be tramed to
expectorate mte a recerver the mucus should be
wiped anay and the foce cleaned and dned when the
paroxysm s over  Should vomiting be frequent the
mantenance of the child s nutnhion often becumes a
matter of anxety Vwashang out the stomach has
been recommended but grves uncertam results  Teeds
should be small flwd or semn fl;d  frequent and
follew vomting it the hope that they will pass
through the stomach quelly and eseape txpulsion
at the next bout of coughing  Vatarmn
have been strongly recommended and should be
meluded

Many ond numerous arc the drugs which hare been
saunted as controlbng the spisms  Probably they
are oll useless  such atuny rote has been ones own
sxperience  Large doses of Jummal may have some
effect but £ 39 to say the Jeast not stnlung  Some
sort of expectorant 1s usually exlubited  whateverits
effect on the piroxysms it may tery easiy set up a
gstnitis i a young chuld which 15 no neghmble
matter sn thes disease  The physictan may connder
tumself fortunate f he ean prevent pneumoma or
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ententis developmg  Open air nursing when feasible,
15 & defimitely helpful measure and sulphonamides
may well be gisen prophylactically should pneumoma
appear to be developing  Here also the oxygen tent
may be of considerable salue Entenbs should be
ruthlessly segregated In a convulsion the old
fashioned hot mustard bath may be of great value
and ntramuscular lummal may be administered
Tumbar puncture may arrest a convulsion but 1s not
without 1ts dangers

Radiation of the lung bases with the X rays has
been claimed by some to give exceptionally good
results  Ultra violet ray therapy may be of benefit in
the later stages but should not be given m the early
stages at any rate Convalescent serum and vacemnes
have also been rccommended i the early stages but
have not secured general approbation  The truth 1s
that the multipherty of remedies advanced and the
spate of new ones which continually appear (including
the much publ d fight 1n an plane) 1s the best
proof that none 15 of strikung efficacy

Prophylaxis 1s more hopeful though the skin tests
for susceptibahity analogous to those for scarlet fever
and diphthena have hitherto given equivocal results
In prophylaxis several types of vaccines have been
employed but reputedly the most {Sauer s)
1s made from Phase I organisms grown on Bordet
Gengou medium enriched with human instead of horse
blood This has been the subject of enthusiastic
reports 1n the US A where in some areas it 15 stand
ard practice to employ 1t for the immunization of
children of pre school age for which purpose some
Jocal authorities supply it free  Vaccines made in an
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dentical manner m this country have not given com
parable results but further tnals are beng made
Conval t serum when dable 15 of hted
valoe spd  hypemyamune  serum snade m
mumzing  persons vho have had the disease with
vactnes S0 as to push thewr immumty shil hagher has
achseved an excellent reputation  Unfortunately
patussis 15 normally so eapricious 16 ats infeetivity
{so for se frank chnieal attachs are concerned ot any
rate) that the evaluation of any given prophyketic
mensure 1s extrerndy difficult
Contrel of Outbreaks ~The offender should be
d  Ymposc & g on the of
sirteen Gays  Any chald wha develops o cough should
be solated af once for observation  Give convalescent
serum f avlable yropbylactienlly

Nore ox Covens

There are cextaum coughs charactensuie of certam
conditions with which the student would do well to
fomibianze hnself  They are (1) the smaple eough of
trachetss as in the common cold (2} the short

bath  of measles  (8) the croupy cough of laryngeal
diphthensa measles or eatawrhal Jaeynpits (2} the
spasmodic cough of whoopig cough  {5) the splutter
g cough of phavyngest parslyss  {8) the short
suppressed cough of pneumania with pleunsy  {7) the
deep toose higmd cough of cavity formation n pul
monary tubereuloss or bronehiectasis  (8) the wheezs
semy spasmodie cough of ehrome bronchitis {9} the

gunder cough  of prossure on the trachea  and
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(10) the “ bovine ” cough of recurrent laryngeal nerve
palsy The student should always note whether
the cough 1s productive of sputum or not and if so
the amount character and consistency of the sputum
produced The presence or absence of blood should
also be established  Coughs can be very informative



SECTION AI
RUBELLA GLANDULAR FEVER AND MUMPS
RuneLra, = -~

UBELLA (German measles) 15 a mild acute
wnfection charactenzed by moderate pyrexa a
rash and enlrgement of the superfieal lymph

nodes © f .

Canse —A wirus which it has been clamed has
been suecessfully grown on chuch embryo the cufture
stbsequently reproducing the disease in monhevs
One attack protects for Ul

Incidence —Older children and young adults as a
rule  Epdemics are common usually e spring

Tncubation Pertod —Tourteen to twenty one days
usually seventeen

Segregabion Pemod —Until the rash has faded A
week 15 ample

Mode of Spread ~Droplets and direct contaet
The disease vares greatly m nfeetivity which 1s at
sts taghest just before the rash appears

Pathology —Lattle 1s known  The nasopharynx is
ibe site of the Joeal fesion whenee the virus probably
enters the blood This shows a leucopenta with a
telative lymphocy tose and & pronounced inerease
the plasma cells  The W R 1s often positive

Course ~The stage of mrasion 1s short and often
unpereened  Adults however may sometimes be
febrile for some days and complam of a stilf neck {due
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to the adenopathy ) which they usually attnibute to 8
‘cold or' flu* Theresoften coryzaanda * dry
throat which may oceastonally prove severe should
secondary mvaders be present  The rash appesrs
first on the face and neck along the hair kne  thencelt
spreads over the face generally the trunk and Listly
the imbs  The errcumoral area 1smvaded  Classieally
the rash consists of fine discrete salmon pinh macules
mtermedinte i size between the coarsest punctatons
of scarlet fever and the macules of mensles (see Plate
AVI) The colour lihewise ltes mudway between the
two These spots may run together to form Imes’
and  Dblotches’ though never to the same extent s
m measles  But 1t 15 dangerous to be dogmatie about
the rash m rubella for a prime charactenistie of the
eruption 1s 1ts impermanence and 1ts hability to muta
tion  Thus on the first day typreal fine macules are
to be scen on the face and trunk and spamely or
the imbs  On the second day the face may be clear
of the rash which has now become confluent on the
trunk and hkmbs closely simulating scarlet fever On
the third day there may be nothing at all to be seen
Hence the aphonism— first day measles second day
searlet and the third day gone  as a summary of the
rubella rash

The adenapathy usually p or p
the eruption  The glands affected are principally the
suboceipttal group at the base of the skull and the
posterior cervical group mn the postertor triangle of
the nech Often diagnostic is enlargement of the
small lymph node over the mastord process The
aallary and mgunsl nodes less often share n the
adenopathy ~ The enlarged glands reman discrete

4
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to the adenopathy) which they usually sttnbute to a
¢ cold*or ‘flu* Thereis often coryza and a “dry
throat which may occasionally prove severe should
secondary invaders be present  The rash appears
first on the face and neck along the hair kne  thenceit
spreads over the face generally, the trunk and lastly
the imbs  The circumoral area1sinvaded  Classteally
the rash conststs of fine discrete, salmon pink macules
mtermediate in size between the coarsest punctations
of scarlet fuver and the macules of measles (sec Plate
XVI) The colour hkewise lies midway between the
two These spots may run together to form * lines
and *blotches ” though never to the same extent as
in measles  But 1t 1s dangerous to be dogmatic about
the rash m rubella, for a prime chamctensstie of the
eruption 1s 1ts impermanence and its habiity to muta
tion Thus on the first day typical fine macules are
to be scen on the face and trunk and sparsely, or
the mbs  On the second day the face may be clear
of the rish which has now become confluent on the
trunk and hmbs closely simulating scarlet fever On
the third day there may be nothing at all to be seen
Hence the aphonsm—  first day measles second day
scarlet and the third day gone, 3s a summary of the
rubella rash
The adenopathy usually t or T

the eruption  The glands affected are principally the
subocerpstal group at the base of the shull and the
postenor cervical group in the postenor triangle of
the neck Often dingnostic 1s enlargement of the
small lymph node over the mastord process The
axillary and mnguinal nodes less often share m the
adenopathy  The enlarged glands remain discrete
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and farly soft the enlargement 1s very moderate
as a rule  occastonally they may be seen over the
mastoids  but usuaily they con oaly be felt  Thus the
postentor cervical cham can often be felt ihe o string
of beads The glands are tender and i adults
espeeilly this tenderness may persist for 2s long as
a week after the rash has faded  Suppurntion does
not pewnr  The Jast of the taad of physieal sigas
an cxpression of the mild catarsh typieal of rubella—
the pmk eye This consists of & salmon pmk
mjection of the angular conjunctira In contrast
with measies there 15 nesther lachrymation nor dis
charge  theeyesare guet and the lids are normal

Moderats pyrexin often accompames the wiaston
to abate when the rash appears or certamly when
it fades  But often w chldren pyrewa 15 absent
Toen 1f 1t 1 Iugh the patient 15 not febnle or toxi
he fooks and feets well wants to get up and s a
good appetite \rery occasionally an 'xdult {posstbly
becpuse of the p of
rany develop a shm’p angwnn and high fewr Agun
very oceasionally the rash may remarn for as lang s
2 week 28 o mareuler erythert and statning mny
cnsue  Some fine desquamntion on the trunk iy tsual
again oceastonally st may be profuse and  puwhole
on the pahins andt soles though this s exceptional

Complications with one exception are usually rare
aug trvemt Slight bronelubis moy oceur
sare  So tosis n demychunting encephatity A sxmplc
purpues may also occur

The exception refers fo the pregnant woman
Should she deselop rubellh during the fist three
months and more particularly durning the first esght
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.
and fanly soft  the enlargement is very moderate
8 arule oocaswonally they may be seen over the
mastords but usually they canonly hefelt  Thusthe
pastenor cervical cham wan often be Felt ke & stng
of beads The glands arc tender and wm adults
especially thus tenderness may persist for s long as
& weoh after the rash has faded  Suppuration does
not occur  The last of the trad of phvseal siges
an expression of the midd catarrh typical of rubella—
the ymk eye  This conssts of a salmon pmh
wjection of the sngular compunchiea  In contrast
with messles there s pether lachrymation nor drs
charge  the eyes ate quict and the Lids are normal

Moderste pyrean often accompantes the myvasion
v abate when the rash appears or certawly when
o fades Bt often n children pyrena s sheent
Exen 1f st » lugh the patient 18 not febrde or toste
Be Joohs wnd feels well wants to get up and has a
guod appetite  Very acessionally an adult (possibly
hecause of the probiferation of secondsty organisms)
may develop a sharp angma and high feser  Agan,
very eeeasionally the rash may remain for as Jong as
& weeh as 3 macular erythema and stameng may
ensue  Some fine desquamation on the trunk 15 usal
apun oteawonally 1t way be profuse and  puthole
on the ks and soles though this 1s exceptional

Compheations with one exeeption are ussally rare
and tnvial. Shight brogehibs may occur  Arthntas ye
e 50 toown demyelinating encephabbs A scaple
purpura may also oceur

The exception refers %o the pregnant womnan
Showld she develop rubella dunng the fiest theen
months and mere particularly dunng the fint eght
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weeks of pregnaney disasters to the growing embryo
may readily ensue  These may consist, so 1t 1s re
ported, of congenital defects of any kind but the
commonest would appear to be developmental
anomalies of the heart congenital cataracts and other
cye defects, and cven deaf mutism  Apparently the
virus interferes very serously with the nutntion of
the growing cells but its mode of action has not so
far been finally worked out sinee 1t 1s only within the
past few years that sts mabgnant role m this respect
has attracted attention

D —In typical examples this 1s easy other
wise 1t may be most difficult There 1s no doubt that
rubella 1s frequently misdingnosed  Transient macular
rashes anse from many causes hnown and unknown
The value of the adenopathy as a diagnostic sign 1
vitiated by the fact that firstly mn children the
lymph nodes arc notmally larger and more pronunent
than 1 adults and sccondly 1n vermmous children
the subocaipital  posterior cervieal and gumal
glands are often chronically enlarged and palpable
The mastord gland when 1t 1s affected 1s pretty well
conclusive  This may be enlarged as a result of
adjicent sepsis and sometimes n glandular fever
(qv) In the latter the glind 1s visibly swollen there
15 (usually) much more fever of much longer duration
and the rash when one is present docs not follow the
typieal development of the rubella rash  The com
monest single cause of confusion s measles but here
the catarrh blepharitis Koplik s spots and toxamia
should easily allow of differentiation unless 1n very
attenuated cases with httle rash or eatarrh when
sometimes 1t may be frankly impossible (n the
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ahsence of a lustory of serum} The diazo reaction
usually present 1n measles but absent i rubella wall
help as will a blood count showing n measles a
moderate bub m rubella o pronounced increise 1n
plasma cells The count should smularly evclude
doubtful food drug or serum rashes which show an
cosmophuha to supplement the history but which
may otherwise prove very confusing The glands walt
not of course be enlarged  Scarlet fever may also be
closely sipulated by the second day rash of rubella
especially if streptococc ave active when the tongue
may abet the deception  Here the negative Schulfz
Chariton the failure {on obseryation) of the Dick test
to swng from positive to negative the adenopathy
and the pl tosis should duff rubella
Desquamation be 1f noted 15 not to be relied on
Most dffienlt at first sight may be the roseola of
syphihs which with the adenopithy may mamme
rubella most convineingly The persistence of the
syphilitsie rish will of atself arouse suspreion after the
first few days Further m rubella the eruption may
ieh and the plands are tender  An immediate dag
nosts may turn on the state of the mastord and epl
trochlear glinds umplication of the former favourmg
rubetln and of the latter sypluhs  Of the other signs
of lues & positive YWassermann unless perststent 1 not
conclusive  Cases of leukema which develop a rash
should be differentiated by the great inerease i winte
cells shown by the blood count and the enlarged
splecnis usunl 1n these condittons though sometemes
di 1 ble  Pityraasis
and a much

may be
rosen which shows a  herald patch
coarser eruption should not confuse
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Prognosis —Invariably good

Treatment —Rest 1n bed on Iight diet for as long as
pyTexa persists 1s all that 1s required

Prophylaxis —Convalescent serum 1s of value
Ilitherto 1t has hardly been considered worth the
trouble but 1n view of the vicious effects of rubella
on the developing embryo no doubt serum will in
future be stored for the protechion of prospeetise
mothers against the disease

Control of Outbreaks —Prompt 1solation of sufferers
and quarantine of eontacts for three wechs should
sufficc Bed tsolation should prevent spread i a ward
Children may attend school for the first twelve days

from exposure

GranpuLar Fever

Glandular fever (mnfectious mononucleosts) 1s an
acute nfectious disease charactenized by fever a
generahized enlargement of the lymphatic glands and
a large merease 1n the mononuclears of the blood It
belongs to a group of mfections mcluding rubella and
such conditions as the recently desenbed acute
nfectrous lymphocy tosis which are marked by changes
in the non granular white cells of the blood and
sometimes by changes n the serologieal reactions
In glandular fever the Iymph nodes are much more
enlarged than m rubella while a rash 1s occasional
only whereas as rubella 1t 15 invanable In both
conditions there s a mononucleosts but whereas
the small lymphocytes predommate in rubella the
large lymphocytes are most promunent m glandular
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fever As between the glandular fever cells and the
plasma cells of rubella 1t takes an expert to
differenttate Finally n both the Wassermann may
be weakly positaive From the wide chmeal diver
gences between the varous types of glandular fever
deseribed 1t seems hkely that we are dealng with
fections by o group of related viruses which require
much addittonal eluerdation

Cause —So far unknown but everything ponts to
& virus  As=in other virus diseases notably mumps
the chimeal picture may vary accordmg to the system
or organ attacked Abortive cases also occur and
appear to be common n epidemics

Incidence —The disease attachs children and young
adults males preponderating It oceurs sporadically
but also 1n small epdemues especially mn closed com
muntties  In such epsdemics many apparently un
affected persons show blood changes—serologieal or
eytologeal

Incubation Penod —Tive to ten days

Pathology —The glands are enlarged but discrete
and leathery Ihstologcally the germ centres arere
placed by mononuclears some of them showing nmtosis
(There 13 never any suggestion of suppuration } The
blood shows at ﬁxst & moderate leucocytosis with all
the el ually
pieture which Inter de\elops shows a lencocytosts up
toas much as 20 000 per ¢ mm with a relatively con

of n h and a great increase
in the mononuclear cells The typieal glandular
fever cells are ns large as monoeytes the nucleus 1s
immature and the cytoplasm s strongly basophl
There are also  halo  cells—large lymphocytes 1n
u
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which the ey toplasm stains only at the edges leaving
ahaloaround the nucleus  Mononuclears may comprise
70 per cent of the total leucocytes The red count
1s normal S there 15 a leucop

Signs, Symptoms and Course —The onset 15 usually
sudden with fever and a generahzed catarrh of the
upper respiratory tract but especially of the fauces
and pharynx so that sore throat 1s a promment symp
ton The fever 1s sharp—there may even be ngors—
as well as severe headache and pamns 1n the limbs
The catarrth may extend to the eves produeing con
Junctinitis  After some days the upper cervical lymph
glands begm to enlarge to be followed by the lower
cervical the axillry and later on the ingumal  The
submaxiliaries and suboceipitals may also participate
m the enlargement which 1s considerable sometimes
to the size of a small egg  The glands are firm and
tender though not markedly so unless the sore throat
1s severe 1 which case the anterior cervical group
may be very tender  Usuallv only those on one stde—
most often the left—are mvolved at first but later
on the enlargement becomes bilateral A few days
after the glands have come up the spleen may be
palpable but 1t 15 never notably cnlarged Ocea
sionally the liver also becomes moderately enlarged

The temperature continues clevated for a vanable
pertod most commonly for ten days or 2 fortmght
The pyrexia may be continuous or remuttent But
unless the throat condition 1s severe the fever 1s by
no means pronounced and the patient s general con
dition remains relatively very good The glands
remam enlarged long after the temperature has come
down and subside very slowly several months may
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elapse before they return to normal  Occasionally
even when the temperature has apparently settled for
good relapse ocours the mechamsm of which 1s by no
means clear

Sometimes in additton Yo or even wm the absence of
superficn! glhndular enlargement the deep phnds
are avolved esther the tracheo bronchisl group or
the mesenterie I the former there will be & harshk
cough perhaps with bronchitis and raciologiedd signs
m the chest  if the latter the tender glwds mry be
felt by palpation wnd the suspieron of appendiaitis
areused

Types —The forcgowg 15 & brief wccount of the
syndrome as commeonly encountered nlong the hnes
first deseribed by Pleffcr  But other types chinzeally
different but with a stmular bisic pattern hne smee
emerged  In the anginese type the prcture is donu
mwted by the sore throat winch mmy be mieme with
the formation of & false membrane very suggestive of
diphtheria or altermatisely it may be charctenzed
by uleeration from whuch Vincent s organisms may be
recorvered  In the febride type the plandular enlarge
ment ts preceded by some weeks of pyrexsn dunng
the carly stages of which o resh—maculrr mneulo
papular or even peteclusl may occur  An encephalitic
type charactenzed by dunness diplopia and mental
confusion has also been reported and also & gastro
miestinel type with vomiting snd drurhees as the
leading signs

Complcations -In s very small percentage of eases
Jwndice oocurs perhaps due to hepatitis  Homatuna
may also occur  Memmngeal signs may mply the
presence of & serous menngitis
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Diagnosis —This 1s far from easy mn a sporadic case
and ean often be made only as the result of a lengthy
process of exclusion The disease be 1t remembered
15 far from cotnmon  1ndeed when one considers that
sore throat 1s often prommnent and that occasionally
a rash occurs one might expect cases of glandular
fever to crop up from time to time m infectious
hospitals yet over a good many years one can recall
very few The anginose form may be mustaken for
diphthena from which the absence of toxemii the
repestedly negative swabs the blood changes and the
axillary adenopathy should mark it off  Alterna
tively it mav be mustaken for simple Vincent s angina
which may further comphicate the 1ssue by the presence
of agranulocytosis  Ilere again only the axillary and
ingumnal adenitis ma) provide a clue and only careful
exammnation and extended observation can clanfy
this position  The most Iikely sources of confuston
with the ordnmry form 1s an acute Jeuhomin

Iy phatic leuk (seetable) or even

acute
IIodgkms disesse  In this field the hematologist
will play a decisise tble asmay healson d\stmgmshmg
those febnle forms in which n rash oceurs from
rubella measles the enferica or even secondary
syphilis In rubella the transience of the febrnile stage
and the metamorphosis of the rash are charactenistie
Cases of glandulsr fever in whieh catarrh 1s pro
nounced may be confused with measles especially 1f
conjunetivitis 15 present  but eareful search for
hopliks spots will prove frntless The rash the
fever and the enlrged spleen may suggest one of the
enterica o sugpestion to be dispelled by blood connts
blood cultures and the serological reactions The
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rash the sore throat and the adenopathy may also
suggest sccondary syphils especially as the Wasser
mann may be weakly positne in many cases of
glandular fever but the lustories and courses of the
two conditions are quite dissmular and the blood
changes of the latter when they appear are quite
distinctine  Incidentally sternal puncture may dis
close these blood changes some days before they are
discovered by the blood count

The Paul-Bunnell Reaction —Apart from the cyto
logical changes the serum in 75 per cent of the cases
of glandular fever 1s found to agglutmate the red cells
of the sheep m dilutions of 1 1n 64 or upwards some
times to as ligh as 1 m 10000 These  heterophile’
agglutinins may also be found in persons who have
had horse serum but these horse serum agglutinms
can be adsorbed by emulsions of gumnea pig kidney
which those of glandulir fever are not  The test is
regarded as rehable

Treatment —Apart from convalescent serum no
clums have been made for any particular substance
or mode of therapy Of course in cases showing
Vmcent s uleceration pemeillin or arsemie should be
employed Arsenic indeed as NA B has recently
been reported to have an mexplieable but marhedly
beneficial effect on glindular fever itself n cases
where no Vincents orgamsms were discoverable n
the throat

Prognosis —Uniformly good

Prevention and Control of Outbreaks —As so hittle
1s known of the ctiology preventive measures can be
purely empirieal at best It 15 reasonable to regard
1t as a droplet infection so that 1solation, the weanng
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of masks ete should be employed though indeed st
may be spread by ingestion 1n which ease appropriate
measures will suggest themselses The disease 1s
regarded as one of low infcetivity as 1 rule so far as
overt clinical signs are concerned  but m one recent
outbreak some 200 persons showed the typieal blood
changes and Paul Bunnell reaction whereas only 125
showed chmeal signs of the disease a fact which
suggests that infectivity may be much higher than
has lutherto been supposed

Muners

Momps sometimes (unfortunately) designated epi=
demic parotitis ts an acute infection which so far as
we hnow 15 almost always charictenzed by enlarge
ment of the saluary glands It 1s much more than a
disease mvolving the parotids which seems to be o
common conception of 1t

Cause —\ virus cultivable with difficulty on chich
embryo from a suspension made from 1nfected (mon
hey) parotid gland  The dscase his been transmutted
to monkeys by the mtravenous injection of filtered
saliva or mouthwashings from early eses

Pathology —The local lesion 35 usually situate m
the nasophrrynx which sometimes shows a sharp
prehminary catarth - The virus may reach the sahvary
glands either directly via their ducts or through the
blood  Certainly on occasions 1t invades the blood
stream to produce compheations and sometimes it
mav do so to produce orchatis of encephalitis without
affecting the salivary glands at all The parotids show
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an nterstitinl and penglandular reaction whereas
the testes, when nvolved show a parenchymatous
inflammation  consequently the former recover com
pletely whereas atraphy of the testis 1s not uncom
mon Theeprdidymus mayalso beinvolsed The blood
shows a considernble Iymphocytoss but if orchitis
oceurs a polynucleosis The count 15, however, very
vanable  In mumps the scrum lipase 1s usually
normal but the serum am lase 1s inereased in 95 per
cent of cases, probably because of blockage of the
parotid duets

Incubation Pertod —Approximately three weeks

Segregation Period —A few days after swelling has
subsided

Mode of Spread —Direct contact and droplet spray
Carners do not ocecur  Outbreaks in schools and
camps are common

Incidence —Mostly cluldren from five to fiftcen
years and young adults Under three years it 1s
almost unknown Males predommate One attack
confers immumty

Varieties —One or both parotids are usually in
volved but the sublingual and sabmaxiilaries may
partietpate or the disease may be confined to them
Submaxillary and sublingual mumps are often missed
hence the oceasional mysterious appearince of
parotid mumps 1n a ward

Course —The stage of invasion 1s usually very short
—twuelve to twenty four hours but it sometimes lasts
for two or three days with feveranda dry throat
The angle of the jaw on the aflected side next becomes
tender and soon the parotid swelling appears most
marhed over the lower pole Swelling rapudly n
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creases a5 docs the penglandulur reaction so that the
hollow behind the angle of the jaw 15 obliterated, and
1f the submaxllary and sublingual glands partieipate

¥io 2 — M umps—Compare witt Fror sp cea

8 smooth tense curved swelling may run from the
temperomandibular yont o the medinn raphe be
neath the chun (see big 22)  Ina few days the oppos
g salivary glands may enlarge producimg o ndiculous
deformity the face nssuming the appearinee of a
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an anterstitnl and periglandular reaction whereas
the testes when involsed show a parenchymatous
flammation, consequently the former recover com
pletely whereas atrophy of the testis is not uncom
mon The epididymus may also bensolsed The blood
shows a considerable lymphocytosis but if orchitis
occurs a polynucleosts  The count 1s however very
varable  In mumps the scrum lpase 15 usually
normal but the serum amjylase 1s inereased in 93 per
cent of cases, probably because of blochage of the
parotid ducts

Incubation Period —Approximately three weeks

Segregation Period —A few days after swelling has
subsided

Mode of Spread —Direct contact and droplet spray
Carniers do not occur  Outbrenks n schools and
eamps arc common

Incidence —Mostly cluldren from five to fiftecn
years and young adults Under three jears it 1s
almost unknown Males predominate One attach
confers immunity

Vanefies —One or both parofids are usually n
volved but the sublingual and submaxillaries may
participate or the disease may be confined to them
Submaxallary and sublingual mumps are often missed
hence the occastonal mjysterious appearance of
parotrd mumps m a ward

Course —The stage of mvasion 1s usually very short
—twelve to twenty four hours but it sometimes lasts
for two or three days with feveranda dry throat
The angle of the jaw on the affected side next becomes
tender and soon the parotid swelling appears most
marhed over the lower pole  Swelling rapidly m
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bizarre complication ushered 1 by fever vomiting
and prostration There 1s severe pam i the left
hypochondrum and the overlymg muscles are nigid
though if not the enlarged tender gland may some
times be palpable The umnary diastase mdex 1s
raised and there may be acetonura but very rarely
glycosuna  The stools may contmn fat  Rapd
recovery 1s the rule Ofirs media or wmterna—the
latter perhaps followed by permanent deafness——may
sofetimes supervene

Encephalitiy may also oceur often n the form of
& menmgeo-encephalitis  Certamly abroad and
especially i China signs of CN'S imvolvement m
mumps are much more common than 1 this country
Changes in the CS Y —ncrease m pressure and o
pleoey tasis showing counts of as many as 1000 cells
per ee but with the sugar and protein normal are
frequent and in a ecrtain number of cases the elinieal
preture 1s that of an acute memingitis  Indced some
suthorities regard mumps as primanty sn mfection of
the CN'S ond only secondanly of the sali ary glands
Such nervous signs are much commoner 1 adults
than in ehildren

Reversed or inverted mumps in which orchutis
wmay precede
the p'\rohm or ndeed consutute the solc mani
festation of the infection may also very rarely
oceur

Dragnoms —It 15 surpnsng how often mumps 13
rsdiagnosed  The most frequent error 13 to confuse
cnlargement of the parotid and tonsillar Jipnph glands
But those glands are usually movable and the
swellings stop respectinely above and below the jaw
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hanging pear  Opening of the mouth and mastication
are diflicult and pamful though swallowmg as such
mav be normal  Each set of glands may continue to
enlarge for two or three days, and may remain swollen
for a week or longer before subsidence begins  When
fully developed the swellings are hard tense and
tender and arc not movable The onfices of
Stensons (parotid) duct (opposite the fifth upper
tooth) and of Wharton s (submaxllary) duct (beside
the frenum) may sometimes appear enlarged and
congested  Should the submasallanes and sublinguals
alone be mvolved hard tense swellings may be felt
close to and often apparently integral with, the
mandible

Fever usually shght abates as soon as the glands
ce1se to enlarge Once begun the subsidence of
any given gland 1s complete within about a week

)] pon 1t 2ts normal fi PP
tion 1s so rare as to cast doubt on the diagnosis
and 1n the absence of complications convalescence

15 brief
Complications —Mumps 1s notable in that complica

tions normally mvolve the sex glands  Orchihs
oceurs 1n one 1 five males between puberty and
semhty  Roughly about the tenth day there i1s a
sharp resurgence of fever followed by pamful swelling
of one or both testicles The fever and swelling
usually subside m 2 few days but unfortunately
atrophy of the affected testicle not infrequently ensues
As a corollary cophontts 1s saxd to occur in women
but climeal evidence of this 1s certamly very rare
Mastiis does however oceur and may lead to a
simlar atrophy  Acute pancreatitis 15 & rarc and
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Prophylaxis —Convalscent serum or gamma globu
In if available and given soon after exposure 1s of
value

Control ot Ouibreaks —Segregate the culpnt and
quarantine for twenty erght days Bed 1solation
should be sufficient to check spread Exposed children
may go to school for the first ten to fourteen days
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The most disastrous error 15 to mistake the tonsillar
ademtis and periademtis (¢ bull neek * ) of hypertoxic
diphtheria for mumps  The throat of etery child
diagnosed mumps must le examined Other un
common sources of confusion are purulent parotifis
acute or chronic, enlargement due to stone in the
duct parotid tumours taco parotitts and AMtkulicz s
syndrome Sublingual or submaxillary mumps s very
commonly mustaken for a lymphademitis or a sup
purative dibular or dental d mndeed 1t
15 exceptional to find 1t spontancously recognized
Careful examination together with the history should
allow of differentiation and a bloed eount showing the
well marhed lymphoeytosis 1s often conclustve

Prognosis —As to lfe 1s mvanably good but the
nish of stenlity 1n males 1s not neghgible

Treatment —Lattle 1s usually required beyond a
mouthwash and the relief of pam by sedatnes and
hot applications  The patient may have to be fed
on fhuds through a tube Aecrd drinks such as the
familiar lemonade which provohe salivation may
cause exqusite pun and must be avoided  The testis
or breast should be supported if involved In regard
to orchitis some observers beleve that an acute
hydrocele develops wiich by strangulation causes
death of the testicle They advocate therefore that
ymmediately signs of orchitis appear the tumca
vagmalis should be dramed when 1t 1s claimed the
temperature will fall and the testicle will be saved
Children may get up when the glands have subsided
but males at or above puberty should stay n bed for
a fortmght m the hope that a doubtful orchitis may

po@slbl} be avorded
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enteric and typhus when these two diseases were
erroneously regarded as one  Vvhen they were
separated entenc was re named typhord or the
typhus ike fever To day confusion still exists to
some extent because there are two mam forms of
typhus the epidemic (louse borne) type and the
murtne carmed mostly by the rat flea  Epudemic
typhus 1s endemtc in Eastern Europe and Russia and
Dlazes up into devastating epidemues from time to
time  Doctors run speessl msks—mn Ireland 1n an
outbreak early in the eighteenth century 1t became
known as  the doctors murderer smece some 40
per cent of all the practitioners 1n Dublin died of 1t
Murne typhus on the other hand does not 1t would
appear become epiderme but 1s endemic i many
prts of the world  Allied infections oceur under such
names as Rocky Mountain Spotted Fever and Brlls
Disease 1n the USA  Bush Typhus in Malaya
Tsutsugamushs m Japan Q@ Fever in Australio
and so on  These diseases are carnied by ticks mites
and other msects

Both epidemic and murime typhus arc caused by
distinet but closely related forms of Rickeftsta agents
which 1t 1s now generally agreed are probably
virnses  Pomts of difference are that the virus of
murine typhus (Rickettsia Moosert) mjected mto the
white mouse causes the death of the amimal whereas
that of epidenuc typhus (Rickettsta prowa.eka) leaves
1t almost unaffected  gun the munne virus mjected
mto the tunica vagmahs of the gummea mg gves nise
to a severe reaction 1 wlich cells full of Rickettsie~
the Mooser cells—arc tobeseen  whereas eprderue
sarus produces only a hittle loeal induration though-



SECTION AII
TYPHUS FEVER AND INFLUENZA
Typius FrvER

EFINITION —An  acute mfectious disease
characterized by mtense fever a rash extreme
prostration and a high mortahty
There 1s no discase that better illustrates the m
fluence exercised on the public health by the standard
of Iving in general, and by personal hygiene 1n par
tieular than typhus Iormerly so prevalent mn this
country especially in our juls and prisons that the
Judges carned bouqucts 1n court in the prous hope of
warding off infection 1t 1s now so rare that when the
first edition of this book was prepared some yeurs ago
and found to exceed the stipulated length - sectton
which had been written on typhus was discarded
without hesitation sinee as far as I could find out no
case had been seen m a London mfectious hospital
for 2 generation Indecd until the final stages of the
recent war when a few cases were imported from the
Continent the British Isles had remamed singularly
free from the diseasc if we except an occasional case
brought into & seaport town or reported intermuttently
from the West of Ireland
Aetiology —Confusion m nemencliture seems to be
especially associated with typhus The word which
appropriately enough 1mphes a confused or clouded
state of the mund was formerly applied to both
218
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' unsalted commumty than mn one in which the
disease 1s enderue  had any cases been mmported
1nto this eountry durmg the blitz periods when shelter
Iifeled to overcrowding and an merease m louse infesta
tion the results might have been disastrous In
countries where the disease 1s endemuc the Iowest
meidence 15 from June to October while the peak
oceurs 1n the March-May three months a pertod when
not only 1s the weather still cold thus fostering over
crowding indoors but the diet 1s likely to be deficint
m vitamins while the effect of the summer and
autumn vitamun intake has largely worn off

Pathology —There 1 a generalized congestion of the
liver spleen etc common to most acute infections
The only lesions pecular to typhus are to be found m
the blood vessels where there 15 a patchy necrosis of
the mtima of the small arterioles which sometimes
extends to the muscular fayer  often at the same time
there 15w pernvascular nfiltration of Iy mphocytes
plasma eells mononuclears and poly nuclears around
the affceted part of the vessel  The Rickettsie can be
demonstrated n the infiltrating cells  These lesions
ore to be found not only 1n the vessels mnvolved 1n the
rash but 1 the bramn the heart muscle etec  The
heart muscle may show patches of necrosts  The
cercbro spinal flud shows = pleocytosss  The blood
changes arc woeonstant  There may bg & leucopenta
at the beginming  but subsequently there 1s o poly
nucleosts  The red ecells arc normal or shightly n
creased

L Pertod —Thrs gos eleven to twehe
days though a mummum of five and a maximum of
twenty has been recorded
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extensis ¢ nodular lestons developin the bram - Finally
whereas the host of the murine s irus 1s the rat or other
rodent the host of the epidenuc virus as far as we
know 1s man alone

The virus appears to circulate 1n the blood of the
£y phus paticnt during the febrile pertod of the disease
When a louse bites such a patient (and thereby infects
itself) the Rickettsia lodge in the cells nung the louse s
gut where they multiply In about five days they
begin to be shed mto the lumen of the gut and thus to
be excreted n the ficoes  If the louse be now trans
ferred to an uninfected person and bitc* hum the
infection 1s not conveyed as m plague during the act
of biting but by the subsequent inoculation with the
Ruckettsia-laden louse fieees of the bite or of some
other abrasion as the result of scratching  The louse
concerned 15 the body or head louse  which suceumbs
to the infection 1tself in a few weeks

Epdemtology —It 1s obvious that circumstances
which produce overcrowding and d ge personal
hygiene so that lice flounish and can be readily trans
ferred from one person to another provide the essential
conditions for an epidemic of typhus A second and
most mportant factor 1s malnutrition  Vear provides
both these conditions in superlative degree and 1t 1
therefore either during or followmg a war that the
most notable epidermes have occurred  Recent
history has once agan underlined this malgnant
assoaation for typhus became rampant m the con
centration camps and m many pnsoner of war camps
n Germany and Eastern Europe generally

Naturally typhus will spread more rapidly m an

# The louse does not bite but rather prerces the slan
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shakes and there may be tremors of the tongue  Soon
there 15 an lerable sensation of plete exhaus
tion  The tongue indeed may become so wenk that
1t cannot be protruded 1t 1s heavily coated As
mught be expected with such acute fever dehydration
15 marked thirst 1s mtense constipation 1s usual and
the unine 15 scanty and highly coloured It may con
tain albumin and the divzo reaction (see page 172)
1s usually demonstrable

The temperature nises quickly to a maximum of
104 to 105 F by the second or third evemng and
remams clevated without remissions until defer
veseence oceurs  The pulse 1s soft but not at first
greatly accelerated though Inter in unfavourable cases
1t may nise to 140 or more  The blood pressure falls
the systolic sometimes to less than 100 mm Hg the
ruspirations alse become rapd leading perhaps to a
beliel that pneumonit 19 impendmg  The spleen may
become palpable but is never considerably enlarged

The first suggestiy ¢ diagnostre sign iman unsu pected
cse1s therash - Thus usually appears about the fourth
or fifth day and 1s first seen on the abdomen or about
thesxilla whenee it spreads all over the body wath the
exception of the face It may be seen on the palms
and soles but 1t 1s always heaviest on the trunkh
Classically 1t consists of three elements two of wluch
arc commen  The first to appear arc small pink
maculo papules smaller and flatter than the rose spots
of entenne and wluch hikewise disappear on pressure
but only duning the first fuw days By that time they
have lost their pink appearance and have become o
dirty brown  In the centre of thec spots petechiz
Tony appear and can readily be produced on the arm
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Signs, Symptoms and Course — It takes some tume
to become t I to the d tic short cuts
which are necessary i North China Mo Westerner
would consider the diagnosis of typhus fover as a first
guess in a patient who comes down with acute fever,
severe headache and some leucoperua during the
winter or the spring but this 1s necessary 1n Peiping
One understands better why the typhus eprdemme n
the prison eamps i Germany during the World War
of 1914 was mstaken for :cvcml months for an

E ly during the first four
to five days s of the disease 1t mn) be extremely difficult
to differentiate between typhus and anfluenza

Thus an American physictan practising an Northern
China  In the louse borne fever of Lurope the picture
15 similar of mtensified  The patient who may have
felt off colour durmg the Inst few d1y s of the incubation
peniod takes to his bed with shuvers severe headache
and pans in the bick and Iimbs  There 1s usually
bronchitts and conjunctivitis but very soon the stage
of nervotis exaitement may supervene and the patient
become acutely dehirious and attempt to escape In
a few days however the delirum passes off and the
patient rclapscs mto the condition so well deseribed
by The exp at first betohens
Janguor and weahness but it soon becomes dull
heavy and stupid sleep 1s disturbed by pamnful
dreams and sudden starts and after three to four
nights there 1s talking 1 the sleep with slight delrium
hetween sleepmng and waking  When awake the
patient 1s still conseious though perhaps confused in
memory and intellect  VWith all this there 1s carly and
increasing muscular prostration The hand
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lysis or even by a dramatic erisis  He 1s of course
grossly enfeebled and may yet collapse Cautious and
prolonged convalescence 15 necessary for full return to
health

Variekies —Typhus may vary from a muld disturb
ance of health in districts where 1t 15 endemuc to 8
terrible disease that stnhes and Lills 1n a few days
Typhus siderans (Blasting Typhus) 1s & name given
to such a form Rarely extensive hwemorrhages
characterise hemorrhagic typhus but this vanety 1s
rare

Complications —These fall mainly mto two groups—~—
those resulting from the faihng cireulation and those
resulting from infectton of the lungs Respuatory
mfection 1s espeenlly to be feared because of the
foulness of the mouth unless it rcecives constant

Septic p 15 not the

gland may even go gangrenous Some bronchitis
seems to occur n most sharp cases and broncho
pneumomnia 1s not infrequent  On the other hand
hypostatic pncumonia s common among older
pattents Entenitis may also oceur perhaps with
melena  Femoral thrombosis 15 more frequent than
mentenie  Bed sores become gangrenous and cedems
and gangrene of the fingers and toes and even of the
nosc ma) reveal how serously the errculation has
become tmpeded  The involvement of the nervous
system may as noted result in temporary deafness
and even mental chang o melan
cholia ete may also ensue

Mortality —Few discases exhilnt such a wide range
of mortahty as typhus  Age nutntions! state and
previous experience of the disease all play their part




924 ESSENTIALS OF FPEVERS

by means of a tournquet  Ihesc maculo papules may
conttnue to come out for two to three days but after
that no morc appear  they sometimes congregate 1n
blotchy patches They persist for about ten days
though the petechize endure for longer

The third, and rare element of the rash 1s the sub
cuticular motthng This looks as though the rash
had come out 1n larger and irregular patches beneath
the cuticle, giving to the skin a reddish brown mottled
appearance  The complete -mcture 1s sometimes
deseribed as  the mulberry rash* of typhus largely
because of the purple of the petechuz In a small
number of cases the whole rash 1s abortive while n
very severc ones petechize may be so abundant as to
domunate the picture

As he passes into the middle of the second wech the
patient Ithewise passes mto the typhoid state He
lies pletely d and heedl s face
dusky and stupid his eyes mjected and half open
with the pupils narrowed to pmn pomts (ferret eyes}
his tongue shrivelled black and tremulous  hus teeth
gums and lps encrusted with sordes The nose and
extremitics may become cyanosed  As he hes picking
at the bedclothes with t lous hands and
to himself (coma 11g:l) he exhales a dull mousy odour
Ile may be-~or appear to be—completely deaf The
pulse rate steadily increases and the tension falls and
he 1s now incontinent e may quieten fall nto a
deeper coma and die usually towards the end of the
second week  Alternatively about the same time he
may pass gradually mto a genuine sleep from which he
awakes with a moistemng mouth and a clearng mund to
make a YECovery, whale the temperature falls by a rapid
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than that of enteric prostration 1s earher and more
profound and enteral signs are exceptional

The Weil-Felix Reaction —Certam O (deflagellated)
strains of B proteus—the X198 \2 and K seem to
share a common antigen with the Richettsia In
epidemic or munine typhus after the end of the first
week the patient s serum should agglutinate the X19
group n a nising titre of 1/200 or over and this may
attain to 1/10 000 n convalescence At least 75 per
cent of cases show this phenomenon which 1s conse
quently of great value i diagnosis  For more exact
differentiation of the Richettsiz i olved complement
fixation tests with Rickettsiz cultivated on ehich
cmbr} o are rcqulrcd

and

4

t —~Before to
the ward the patient should be deloused  Personnel
engaged in delousing and in the wards should not be
more than tlurty years of age and should wear pro
tective clothuing of which the essentials are that it
should be made 1n onc or at most two pieces  cover
the whole body fasten tightly at the ncch wrists
and ankles by means of strong elwstic  and be com
posed of some hight-coloured matenal agamnst which
the lice can easily be seen They should also wear
rubber gloves and gum boots  The patient should be
strpped in a special bathroemt his clothes the am
bulanee blankets cte  should be placed i a bag
contaiming crude naphthalene which 1s then placed in
a covered bin  This halls the bee  Six hours Inter the
bag s ramor ed and placed 1n a steam distnfector where
the Richettsie are hilled  The patient 1s shased
exeept for the head which s finecombed and 1f
fested treated with Jthane and covered with a cap
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nge playing the most important part  Thus i one
scries the death rate was Jess than 2 per cent for the
age group ten to fifteen vears but GO per cent for the
age group fifty to sixty years Agam 1t was 7 per
cent among the young Russian prisoners i camps
during the 1913-18 war Lut 58 3 per cent among the
older Cerman doctors who were attending them  In
Rign in the 1918-20 epidemic the average mortality
was 13 6 per eent  with no deaths in chuldren under
ten years

Diagnosis —Duning an epiderme diagnosis 1s hot
difficult 1t 1s the occasional sporadic case that may
cause so much confusion Agun much depends on
the mode of onsct of the discase At the outset
mfluenza may be strongly suggested, or eerebro-spinal
fover m eases where the nervous signs are marhed
Smallpox with a prodromal macular rash may also be
suspected  Where there 15 early stupor the case may
appear to be one of enccphalitis  Time and the
appearnee of the rash will quickly clear up confusion
with nfluenza or encephalits and smallpox will
rapidly declare atself  Chnecally the differentiation
from enteric may offer great difficuity and in former
days much stress was ad on the differential diagnosis
on chmeal grounds such as the disappearance of the
enteric rash on pressure  but nowadays blood culture
and the agglutination reactions in enteric and the
Vel Felix rerction m typhus should soon provide
conclusive evidence  Climecally the rashes of the
enfertca are more papular disappcar on pressure and
appear 10 Crops Those of the para typhoids may
imvade the face which the rash of typhus never does
The onsct and course of typhus 1s much more abrupt
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used by the US Army to deal with the local Richett
sial infections during the recent war and with great
success ) Fimally there 1s Blanc s vaccme consisting
of Iang murine virns which 1s also said to be effective
Clealy the use of hve virus possesses dangers of its
own for 1f 1t should sppear in the blood 1n a louse
nidden commumty 1t might spread the disease  The
Bntish Army 1n the recent war cheehed ncipient
epidenes by drastic and thorough delousing foremg

T 1n powder form under the garments of all those

at msk and treating the heads (cropped 1f necessary)
with lethane

INFLUENZA

Influenza 1s an acute and very highly infectious
disease sometimes of protein symptomatclogy but
usually mnrkcd by actte upper msplru,tor) eatarrh

he of 158
baflling sub]ect about which Vcr} Iittle 15 so far
known with certamty ¥ pdemies oceur about every
couple of years i this country and indeed all over
Europe and 1n the United States  Between times the
dusease «eems to disappenr and whenee the fresh eases
from wiich the next epidemic ares dernve their
nfection 1s o matter so far unexplamed  As men
tioned on page 49 the agent of swine mfluenza a
closely related discase 1s beheved by Shope and others
to spend the inter ¢pidumie peniods in the lungworm
winch infests the pi,  When the pig dies the lung
worm 1 agmmn ingested by other pigs and af at this
stage the cold weather suddenly mabes its appearance
sn epdemic of swine nfluenza may be expeeted to
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e ss then bathed and dressed 1n hospital mightwear
which may with advantage be impregnated with DDT
In case any mits may have eseaped the head should be
treated agan with lethane in five days’ time
As no discases exemplify the febnile state more com

pletely than do typhus and ty phoid so none offer more
scope for the elassical treatment of this condition as
described on pp 175 178 Of specific treatment there
1s little of much value Conyalescent serum has been
warmly advocated and scems to have grven good
results butatis unlihely to be avarlable in this country

Admunistration of the B group vitamins as a whole

and esf 1y of para b acid hss recently
recerved very lugh praise
In the stage of ¢ a lumbar | 15

often helpful while 1n the stage of collapse a varety
of stmulants ranging from brandy by mouth to the
latest refinements of the manufacturing chermst given
intravenously 1 glicose sthne may be exceedingly
useful

Prevention —Smce if there are no lice there can be
no typhus in these islands the best and most obvrous
preventive measure 1s the steady improiement 1n
personal hygiene  In countrmes m which erther
eprdermic or murine typhus occurs 1vaceination 1s to be
recommended It will not it would seem always
prevent the disease but it will diminish its mtensity
Several 1accines are avatlable—Weigel s consisting of
the maccrated bodtes of hice which have been mocu
Jated per anum with Richettsia and now contam hilled
sirus and Cox s consisting of formahmized Rickettsial
suspensions grown on chieh embryo  (Large numbers
of vaceines composed of the virus thus cultivated were
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Vanehes —The disease may be classified according
as the pred signs are resy y merous or
Bastro antestinal  The respiratory 1s the ordinary type
Both the nervous and gastro mtestinal types are rare
indeed some chmerans beheve that a gastro intestinal
type pur sang does not exist

Signs Symptoms and Conrse —The onset 1s sudden
with fever shnenng headache o dry or even de
fimitely sore throat and pamns i the limbs and back
In the common respiratory type there 1s usually 1n
addition coryza and nuld bronchitis with a dry cough
Somttimes there may be labal herpes Headache
%00 15 usual though different cpidemics often display
shight differences 1n symptomatology ~ For mstance
m the 1918 (summer) outbreak pun on looking
upwards was a charactenstic symptom At the same
time there are the usual concomtants of the febnle
state anorexia perhaps nausea and vomsting and
it may be some abdomtnal pamn

In the uncomplicated disease these signs and
symptoms may persist for two or three days folloning
which the temperature falls to normal and the patient
feels very well and 15 usually anvious to get up at
onee  On getting up however he may find humself
to lus surpn ¢ qute disproportionately enfecbled by
such an apparently trivial allness  Rapid fatigue and
palpitation on eXertion arc promnent symptoms
and 1t may be o fortnght or a month before these
symptoms abate and full return to normal health s
seeured

In the nervous type of the disease dizziness may be
pronunent and the patient may be restless and nnable
to sleep Iy he may be del Sinee
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appear  No similar resting place for the sirus of
human influenza has honever so far been discovered

Influenza has appeared many times n history and a
prime characteristic 1s the speed with which 1t spreads
through & commumity It 1s of course a droplet
infection  The memory of the great epidemic of
nfluenza during 1918-19 1s still fresh and the mor
tality by wluch 1t was marked remams umque 1n the
annals of modern epidenuology  This outbreak was
charactenized by three successive waves of which the
second was the most lethal

Although as noted eprdemies appear fairly regu
Iarly the epidemuology of the discase as already
noted 1s most caprnicious and especially 1n recent
years 1t has often farled to materialize when con
fidently expected

Cause —Influenza 1s caused by a virus of which two
strains the A and B have so far béen indentified
Other strams may exist The virus has been culti
vated with great ease on chich embryo and vaecines
have been prepared from these culfures Virus A
would appeir to be the more virulent of the two
bestdes surpassmg its mmval in mvasiveness and 1n
mfectivity  Other types may yet be identified

Incidence —All ages Repeated attacks are com
mon—in fact the rule In the 1918 epidemic mor
tality was lighest among young adults but in normal
epidermics the aged suffer most severely

Iucubation Perrod —One to three days at most

Segregation Period —The disease 1s most infectious
durmng the early catarrhal stage By the time the
patient 1s fit to get up mfectiity would appear to

have disappeared
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Varleties —The disease may be classified according
as the pred signs are resp y merLous or
gastro intestinal  The respiratory 1s the ordinary type
Both the nervous and gastro mntestinal types are rare
1ndeed some cumcians believe that a gastro intestinal
type pur sang does not ewst

Signs Symptoms and Course —The onset 15 sudden
with fever shivering headache a dry or exen de
finutely sore throat and pams mn the Iimbs and back
In the common respiratory type there 1 usually n
addition eoryza and ruld brenchitis with a dry cough
Somctimes there may be lalal herpes Headache
100 1s usual though different epidemics often display
shight dulferences 1n symptomatology  For instance
m the 1918 (summer) outbresh pun on lookmpg
upwards was a charactenstic symptom At the same
time there are the usual concomtants of the febnle
state anorextv perhaps nausea and vomuting and
1t may be some abdommal pan

In the uncomplicated discase these signs and
symptoms may persist for two or three days followmng
which the temperiture falls to normal and the patient
feels very well and s usually anwous to get up at
once  On getting up however he may find himself
to lus surprise quite disproportionately enfeebled by
such an apparently tvialillness  Rapid fatigue and
palpitation on evertion are promment symptoms
and it may be a fortmght or o month before these
<ymptoms abate and full return to normal health s
secured

In the nervous type of the disease dizziness may be
promunent and the patient may be restless and unable

to sleep O lly he may be del

Since
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simular symptoms may occur in the febnle state due
to other infectious agents 1t 1s doubtful 1f, from these
slone we are entitled to assume that the virus has
made a specific attach on the nervous system rather
than that nervous symptoms of an ordinary attack
are more than usually promnent

This last remark would also seem to apply to the
gastro intestinal type of the discase  In some persons
nausea cspecially may be extremely troublesome
and it may be associated with vomting pam in
the abdomen and diarthcea  Since the wvirus normally
sbounds mm the naso pharynx and must be con
tinuously swallowed 1t 1s perhaps not surprsing
that gastro-intestinal symptoms should sometimes
be exp d and that Ilv they should be
unduly assertive

Complications —Influenza stself 1s a trivial disease
but 1ts compheations may be most formidable The
commonest are those which anse under the mgis of
the catarrh in the upper respiratory tract Of these
bronchitis 1s much the commonest but broncho-
pneumonia has achieved the most sinister reputation
In the 1918 epidemic the famihar violet cyanosts mught
appear as early as the second or third day to announce
that bronchop was blished and that a
fatality might be expected within a further twenty
four or forts -eight hours  When the patient survived
pleurisy and empyema mught follow asin any broncho
pneumoma _or even lung abscess though this was less
common The maxillary antrum any of the smuses
or the muddle ear may partictpate m the inflammation
and otitis media may eastly lead to mastoditis  All
these complications are of course due to secondary
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orgamsms notably the hemophilus wnfluen.a 1 the
cyanotie bronchopneumoma and the strepto or
preumococcus mn the more ordinary peumonia or m
the sinuses or maddle ears orgamsms for which the
wirss by s prelominary work has rendered the path
of invasion an easy one

Comphcations due to the virus itself are however
by o weans facking  The first of these 1s eardihiy It
seerns clear that in » lavge pereentage of cases the virus
actmally invades the myacardium where w4 few
instances st has actually been demonstrated  This
would secount for the pronounced weakness so

ly exp ¢ mn conval Should the

Airus imade the copducting bundle disorders of the
cardiae rhythm will ensue snd can sometsmes be de
teeted in the pulse and wmore frequently by the
clectrocardiogram,  Complete heart block may thus
result though this s very rare

The second comphization directly due to the virus 15
encephahfs Overt encephalitis with diplopia drowess
ness ond perhaps nuclear cronial nerve palsy 15 not

comman but i quite a number of cases severe mental
4

P 50 d a5 to lesd to
swade follons wfivenza It chould also be men
tioned that a number of cases demonstrating the post
encephalitis fethargien eyndrome have been noted
which seemed to date from an attack of snfluenza
though whether correstly or wmeorrectly diagnosed
itss nat, of course possible tosay
Duagnogis,~The ding of nf}

cult 0 charactenstic and common 1s the condition
the danger 1s rather that dunng an epdemic anyihing
vemotely resembling the dusease tauds %0 bt dugnosed

1 not diffi
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similar symptoms may occur in the febnle state due
to other infectious agents 1t 1s doubtful of, from these
alone we are entitled to assume that the virus bas
made a speeifie attack on the nerious system rather
than that nervous symptoms of an ordinary attack
are more than usually prominent

This last remark would also seem to apply to the
gastro intestinal type of the discase  In some persons
nausen especially may be cxtremely troublesome
and 1t may be associated with vomuting pamn 1
the abdomen and diarrheea  Stnce the virus normally
abounds n the naso pharynx and must be con
tinuously swallowed 1t s perhaps not surpnsing
that gastro intestinal symptoms should sometimes
be expertenced and that occasionally they should be
unduly assertive

Complications —Influenza itself 15 a tnivial disease
but 1ts complications may be most formudable The
commoncst are those which anse under the wgis of
the catarrh 1n the upper respiratory tract  Of these
bronchitis 1s mueh the commonest but broncho
pneumomt has achiesed the most sinster reputation
In the 1918 eprdemic the famibar violet cyanosis might
appear as early as the second or third day to announce
that L ho was established and that a
fatahty might be expected within a further twenty
four or forty-eight hours When the patient survited
pleunisy and empyema might follow asinany broncho
pneumonia ot even lung abscess though this was less
common The maxillary antrum any of the sinuses
or the middle ear may participate in the inflammation
and otitis media may eastly lead to mastorditis  All
these complications are of course due to secondary
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organisms notably the hemophilus snfluen.c i the
cyanotic bronchopneumoma and the strepto- or
preumococcus 1n the more ordinary preumonia or In
the sinuses or middle ears organsms for which the
virus by 1its prelumnary work, has rendered the path
of inyvaston an easy one

Complications due to the virus itself are however
by no means lacking The first of these 1s carditis Tt
seems clear that 1n & large percentage of cases the virus
actually invades the myocardmum where m 2 few
instances 1t has actually been demonstrated This
would account for the pmnounccd weakness so

d Should the

virus imvade the oonductmg bundle disorders of the
cardize rhythm will ensue and ean sometimes be de
tected 1n the pulse and more frequently by the
electrocardiogram.  Complete heart block may thus
result though this 15 very rare

The second complication directly due to the virus 15
encephaliis Overt encephalitis with diplopia drowst
ness and perhaps nuclear eranial nerve palsy 1s not
common but m quitea numbcr of cases seyere mental
d as to lead to
b\uc\dc follows mﬂumm It should also be men
tioned that a number of cases demonstrating the post
encephalibis letharmea syndrome have been noted
which scemed to date from an attach ol mﬂuenm
though whether
itas not. of course possible m say

Thagnosis.. e diagnosts of influenza 1s not difh
cult, 50 charactenstic and common 1s the condition
the danger 15 rather that duning an epydemic anvthing
remotely resembling the disease tends to be diagnosed




832 ESSENTIALS OF FEVERS

similar symptoms may occur 1n the febnle state due
to other infectious agents 1t 1s doubtful #f, from these
alone we are entitled to assume that the virus has
made n speafic attack on the nervous system rather
than that nervous symptoms of an ordinary attack
are more than usually promment

This last remark would also seem to apply to the
gastro intestinal type of the discase  In some persons
nausen cspeaially may be extremely troublesome
and 1t may be associated with vomubing pan I
the abdomen and diartheen  Since the virus normally
abounds i the naso pharynx and must be con
tinuously swallowed it 15 perhaps not surpnsing
that gastro mtestinal symptoms should sometimes
be experienced and that occasionallv they should be
unduly assertive

Complicattons —Influenza itself 1s a trivial disease
but 1ts comphications may be most formidable The
commoncst arc those which anse under the zgis of
the catarrh m the upper respiratory tract  Of these
bronchitts 15 much the commonest but bronche
pneumoma has acheved the most simister reputation
In the 1918 cprdemue the famikar violet cyanosts might
appear as early as the second or third day to announce
that bronchopneumonia was established and that a
fatality might be expected within a further twenty
four or forty eight hours When the patient survived
pleunsy and empyema mught follow as in any broncho
pneumonia  or even lung abscess though this was less
commeon The maxillary antrum any of the sinuses
or the muddle ear may participate in the mflammation
and otitis media may easily lead to mastoiditis Al
these complications are of course due to secondary
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organisms notably the hemophilus wfluen.e . the
cyanotic bronchopneumomia and the strepto or
Ppueumococcus 1n the more ordinary pneumonia or in
the sinuses or muddle ears orgamsms for which the
virus by its prebmuinary worhk has rendered the path
of mvasion an easy one
Complications due to the virus itself are however
Dy no means laching The first of these 15 carditis 1t
seems clear that in a large percentage of cases the virus
actually mnvades the myocardium where 1n a few
mstances 1t has sctually been demonstrated This
would accuunt for the pronounced weakness so
\! Should the
virus invade the conductmg bundle disorders of the
cardrac rhythm will ensue and can sometimes be de
tected m the pulse and more frequently by the
clectrocardiogram  Complete heart block may thus
result though this 1s very rare
The second complication directly due to the virus ts
encephalitis  Overt encephalitis with diplopia drowsi
ness and perhaps nuclear eramal nerve palsy 1s not
common butin qu\te a number of cases severe mental
d as to lead to
swede  follows mﬂuenm 1t should also be men
tioned that s number of cases demonstrating the post
hal ! have been noted
which seemed to date from an attack of lnﬂuenz'l
though whether or 1
1t1s not of course possible to say
Diagnosis —The diagnosis of influenza 1s not diffi
cult so charactenistic and common 1s the condition
the danger 1s rather that during an epidemic anything
remotely resembling the disease tends to be diagnosed
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as mfluenza  Any febnle condition before 1t declares
ttself may be mstaken forit and to gve the differential
diagnosis in detail 1s quite outside the bounds of space
at our disposasl The pomnt to remember 15 that
during an epd. most diag; of nfl will
be correct but that a certain proportion will be mis
taken each case therefore should be followed toats
conclusion before the dingnosis 1s finally and con
fidently confirmed

Treatment and Management —The first and most
essential measure m mnfluenza s to put the patient to
bed  this s usually easy The sceond 1s to heep hum
there—and this 1s usually most dificult Almost
everybodv gets up too soon after mfluenza  The
patient feels quite well at rest and rarely suspects
that he may hase an active—if temporary—myo
carditss from which he may recov er much more readily
1f he 1s content to remam where he 1s

Tor the rest treatment is purely symtomatic
Aspinin or A PC for the headache hot lemon drinks
or whishy toddy (if available) gargles and so on are
presenibed as occssion anses A Dover s powder 1s a
favounte remedy to mduce sleep  In sharp cases or
where complications seem Lhely the sulphonamudes
may be given prophylactically but as always with
caution  Where possible the patient is 1solated and
treated s the hughly infectious mdnvidual that he 1
but 1t 15 difficult to persuade the pubhc to take in
fluenza as seriously as its siuster record deseries

Once the fever has abated the patient may have an
unrestricted diet  In mild eases he should stay mn bed
for at least threc days after the temperature has
subsided 1 more scvere cases a week should be




INFLUENZA 835

insisted upon 1o may be warned that he may find
himself unduly depressed for a wech or two and if so
to remember that this 1s part of the pattern of the
disease from which he will 1 due course recover
completely
Prophylaxs —As stated earlier on the virus culty
vated on chick embryo has been employed by many
workers to produce vacemes but so far the rcsults
of 1 have been d In A
the vaceme hias been introduced mtr'\wenously and
antibodies have been demonstrable m the blood
Avllowing this procedure  Elsewhere the vaceine has
been admmstered subeutaneously 1 the ordinory
manner Unfortunately the results so far have been
disappointing o couple of months immumity at best
resulting m man  This accords more or less with
clinical experience  smce repeated attachs of n
fluenza are commonly expenenced by the vast majonty
of the population It 15 beheved by some that the
explanation of this phenomenon may lie in the fact
that whereas i those diseases where o permanent
immunity resuits the virus remawns permanently in
some of the body cells in influenza this does not
happen hence the transience of the immumty
As long as we nsist 1n herding together i towns and
cties 1 trams buses trams theatres and cineraas
droplet mfections of the respiratory tract can scarcely
be avoided  The only etrtan preventive of influenza
18 to shun sources of infection whenever we can detect
them Durning epidermes we can wear masks when
attending our patients remembering that several
layers of gauze are required to give reasonable protec
tion and that such masks must frequently be changed
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The salue of prophylactic garghng howeser hughly
advertized the substance employed may be 15 doubt
ful and even 1if the nosc were adequately wngated
at the same time the procedurc would still remain
questionable



SFCTION MIIL
MISCELLANEOUS
INFECTIOUS DISEASE AND THE Law

HE occurrence of certain of the acute m
fectious dtseases 1s compulsonily notifiable
to the Medical Officer of Health 1n thgory
by the head of the family and the medical practitioner
attending the patient but i practice mvanably by
the latter He 1s to be provided with free forms for
certification and paid 2s od for hus trouble unless
he notifies m his capacity as medieal officer of any
public body or institution 1 which case he 1s entitled
to only 1s e 15 hiable to 2 fine of 40s 1f he farls to
notify unless he can satisfy the Court that he had
reason to believe that the notice had alrcady been sent
The notifiable diseases (in England and Wales) are
smallpox cholera diphtheria membranous eroup
erysipelas scatlet fever typhus typhoid entene or
relapsing fever plague cerebro spmal menmngibis
acute poliomyeht: 1! hthal neonat
orum encephalitis lethargica malama dysentery
(baallary or amehic) acute primary pneumonia
acute nfluenzal pneumonia puerperal pyre<ia measles
and whooping cough  Scabies 15 notifiable 1n London
Anthrax must be notified to the Chief Inspector of
Factores
Thus List may be enlarged as circumstances require

by the Mimster of Health or by any Local Authonty
Y 337
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provided that they first obtain the approval of the
Mimister advertise 1t n the Jocal press and notify
the local practitioners  Thus should an cpidemre of
smallpox occur, cluchenpox would probably be made
notifinble Jest & misdiagnosss result 1 o case of small
pox escaping obscrvation

The first thing therefore that the new practitioner
should do 1s to ascertain the whercabouts of the local
Health Authority, and what discases are notifiable
in the lIocahty and obtamn a supply of notification
forms (frec) from the Authority  Vhen a case occurs
he may notify the Authonty by telephone leave one
certificate for the ambulance nurse and post one on to
the MOII (Unless he supplies a certificate he will
not be pud ) Thecertificate which can 1n emergency,
be wnitten on any ptece of paper should run as follows

I certify that A— B of ———— 15 suffering
from ————  If he wishes he may add ¢ and
should be or 1s fit to be—removed to hospital *
Note that to say 15 probably suffermg from —"
s not & vahd certificate nor ean ¢ condacts  be legally
T d to hospital Turtt and more 1m
portant the law in England and Wales gives no
power to scgregate or detain carriers The patient
must be suffering from the disease The MOH can
only debar carriers of the enterica or dysenteries from
employment m any place where food or drink 15
handled In Scotland a carrter may be segregated
for three months on the certificate of the MO H
and another practitioner that he 1s a danger to others,
by reason of the probability of hus spreading infectious
This certificate 1s renewable though the

disease
arrier may appeal to the Board of Health
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Any person hnowmg that he 1s sufferng from a

notifiable disease who exposes others to the nsh of
by reason of hus p: nany strect theatre

club shop ete 15 guilty of an offence, as 1s anyone
who bemng in charge of im permts him to do so

The certified person must use no publie vehicle nor
may he hire a cab without disclosure and pnyment of
the cost of d A
who sends such a patient to hospltal by tram or bus
may be subject to a penalty The infected person
may not engage 1n any employment in which there 1s
sk of infecting others nor may a child attend school
untild the MO H certifies that he may safely do so

The certificate enables the patient to be removed
to an infectious hospital though he need not neces
sarily be so removed if the MO I considers that he
can be nursed at home without serous nsh of infection
to others Should the MO ¥ come to the contrary
conclusion and the patient resist removal an order
can be obtaimned from a Justice of the Peace to effect
this foreibly  In the same way a patient in hospital
can be foresbly d d though such are
rarely resorted to or required

As with the patient so with his effects  He may
not borrow from nor return books to a publie hibrary
nor may formtes be sent to the laundry mnor even
placed m the dustbm wlthout d:smfechon The

must be 4 ly and may

not be let othermise The local authoritics usually doit
free Should the patient die the M O I orother pract:
tioner may direct that the body be removed from the
house or hospital direct to the mortuary for burial
nobody shall be permutted to approach it unnecessarily
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and the holding of a wake shall be visited with 8
penalty

These regulations were ongmally made to control
the spread of smallpox typhus etc Formerly the
local authonity could compulserily saccinate con
tacts of smallpox but nowadays they may only offer
to do 1t free of charge the MOH may however,
foreibly delouse contacts of typhus

Infectious hospitals were first introduced not to
treat but to lessen the ineidence of infectious disease
patients were therefore segregated in them not
primarily m their own nterests but in the interests of
the eommunity Irom this follows one important
point—treatment 1n such hosprtals 1s free of charge
1n contrast to general hospitals maintained by local
authorities where some of 1f not all the cost of
maintenance must be recovered from the patient or
lis farly  In future of course it will be free

MECHANICAL ARTIFICIAL RESPIRATION

Artificral respiration by mechanical means has

h d much of late especially on
account of the publicity 1t has recerved in the press
Respirators may be divided into two types (a)
vacnum respirators  and (b) pressure respirators
Emmplm of {a) are the Drinker Both and cutrass
machines The two former are coffin shaped metal
or wooden boxes 1n which all but the patient s head
15 enclosed At one end 15 the neck aperture which
can be so adjusted by means of shaped metal plates
and a rubber collar as to provide an awrtight Jont
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The head lies on o padded Test At the opposite end
15 the opeming of a flexible pipe which connects with
an electneally dnven bellows roughly of a concertina

Fio %3—Child 1 Drinker Resp rator A nasal feed 15 beung
aimmetered Pref rably the < 1d ahould he on her 8 d

type When the bellows expands sir 1s sucked from
the respirator creating a vacuum  As a result the
chest wall expands carrying with 1t the lungs nto
which air at atmosphene pressure 15 drawn VWhen
the bellows contracts awr at atmospherie pressure 13
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admitted to the respirator the chest wall recoils and
thus accomplishes expiration  The depth and fre
quency of the vacunm can be vared normally
twenty double strokes per munute with a vacuum
pressure equal to 25 em of water are employed
The respirator can be sluminated warmed and tilted
Ports are provided carrying rubber sleeves so that the
patient may be attended to without loss of vacuum
pressure  In the cwiriss type similar principles are
applied to an alumimum jichet made 1 two halves
designed to enclose the thorax alone leaving the
hmbs free  Amtight jonts for the arms nech and
waist are provided

Type () 18 represented by the Bragg Paul pulsator
Here n flattened tubular rubber belt 1s secured
around the patients thorax and alternately mnflated
and deflated by n bellows  Oninflation the chest wall 1s
compressed cxpelling the airin the lungs  on deflation
the chest wall re expands resulting ut insprration

Both types may be of great value not only n
drownming gas paisoning and other forms of asphyxa
but in such d as diphth poliomyel
polyneunitis etc where the muscles of respiration
are paralysed In general the box type vacuum
machmnes are much the more eflicient but the Bragg
Paul shires with the cwrass ” the advantage that
the patient s Iimbs are free 1f he 1s able to use them
a pomt of much psychologieal mportance The
former howevcr, requires a good resilient chest wall
(with ummpured mtercostals) to give of its best

In such cases of respiratory paralysis as show central
involvement, the patient may fail o synchromze hus
breathung with the machine  These offer a bad prog




SOME COMMON MISTAEES 813

nosis  Further should the patient be confined to the
machine for a long period pneumonia may develop,
and bed sores oceur though 1 the absence of a fatal
mfection he may be hept slive mdefinitely Un
fortunately the position of his head (see Iig 23)
almost 1nvites mfection from anybody who talks to
hm and both nurses and visitors should be cautioned
not to breathe mto his upturned face and neer to
approach him with a cold or sore throat Most of such
patients die of a pulmonary infection all those m
attendance or visiting should wear efficient mashs

SoME Cosrmon MISTARES

If to err be human then no practising physician
can have his humanity called in question  To make
mistakes 1s the common lot and the practitioner
who beheves himself infallible has never learnt any
thing None the less if we are forewarned of the
pitfalls that await us we may munumize our errors
to that end the followimng notes are included

(1) In babies under siz months diagnose scarlet fever
Tubella or mumps with the greatest caution  Itisun
likely that they ever occur Measles s also very rare
only occurning in babies whose mothers have not had
the disease

(2) Remember the incubahon period  The figures
gven are the extreme imts A child cannot develop
chichenpox say only three days after exposure

(8) Remember the segregation penod A child can
not give rise to measles 1 others a fortnught after his
own rash  Not every child that whoops 1s infectious
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INCUBATION AND SEGREGATION PeRIODS

Dasease
Scatlet F

Diphthena

Erysipelas
Puerperil 1

Cerebro spmal '
Poliom) ehtis

Dysentesy

Pertusss
Entenc
Smalipox
Chickenpox
Measles
Rubella

Mumps

Incubation P
2-4 doys

2-4

1-4
1-14

2-4
4-21

Segregotion P
Until all discharges
cens

Until two weekly
cultures negative

Nonc enforced

Until al} discharges
ceased

None enforeed

One weeh from
parslysis

Untl three weekly
stools  “‘megs
tne "
Tour weehs from
the first whoop
Until stools and
unine * negative

Untd  all  seeds
separated

Unul all erusts
separated

One weck from true
rash

One weeh from true
rash

On subsidence of
glands
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Disease Incubation P
Scarlet F 2-4 days
Diphthena 24
Erysipelas 14
Puerperal I 1-14
Cerebro spinal Il 2-4
Poliomy elitrs 421
Dysentery -7
Pertussis 7-14
Enteric 10-14 ,
Smallpox 10-14
Chrckenpox 10-21
Measles 10-21

{see p 276)

Rubella 14-21
Mumps 14-28

Segregation P
Until all discharges
ceased

Untxl two weekly
cultures negative

None enforced

Until all discharges
ceased

None enforced

One week from
paralysis

Until three weekly
stools “nega
tve’
Four weehs from
the first whoop
Until stools and
urme negative ’

Until  oll  seeds
separated

Until  all  crusts
separated

One week from true
rash

One week from true
rash

On subsidence of
glands



INDEX

Heart block 138
lure 1n fovers B4
n diphtbena 137
Herpen opthetmucus 114
aunplex 69 24.
zom: 230 234

Hydmoephsl\m %
Hypen.om pet ents nursng of

1

Immune globuln 8¢
Tty 3
herd, 61
Incubation period 9
rioda tabl of 316
Infect on nature of 1
results of diesse 21

of mmumty 32
Infectious dusense and the law
Infectvity orderof 56

vanatonsin 4
Influ nze 3 9

provention of 335
Inumey ymerperal
Tnpoct on of pat e &1
Intubation 15

wvasion stage of 9

h:9
% noy treatment 64
X rm; 48

'z gD
K phk spots 278 28
plate 278

L

Lact 0 a0 d matk 2
Laryngumus nndulua us

349
Laryogiig catarrhal 146
1m measles 81
n smallpox .. 1
Locul lson ¢
sumbar puncture ?45

M

Macule 71
M

ast t1s 56
Mastorditis 95 96 105 108 81
33.

Measles 75
s of 787

treatment of %84

provent on of 54
M mngats (cersbro spmal) 38
Mo 253
3 teonsm 174
st ks

Mistakee 343

Mouth exammat nof 74
toilot of 82

Mumps 311
diagnoms of 316
treatm nt of 316

N

Nesal foediny, 151 63 341
Nephrtisun soarl £ ver 101
Notufiablo diseases

Notifi st n 337
Nursing 1 private houses 61

o

O anten 1¢ 171
0aphanml§?2“l Heon
Orchuts 245 314

s mocia 99 103 91
Oxm;m tent 296



848
D

Debrés p enomenon 258
Debydration m n dysntesy 185
1 entesitis
n fovers 20
treatment of 77 203
Lnum

prumny o! 83
Diazo reaction 172
Dick test 93
Dicrotio pulso 186
Diet n entene 176
n fovers 78
D phthenis 1.7
ypertoxe (plate) 136
1 135
dingaoss of 145
treatment of 147

non respusatery 3 138
paralysu

Frevention. of 109
tonsillar I
plate 1 3
diagnoms of 14°
treatment of 147
Dis nfoct on, 63

Drinker resprrator 341
Dromedary chart 959
Droplet mxmm, 19

dmgn.ous nl 187
treatment of 188
prevention of 189

E
yema 10° 80 °92
Encephnhm lethnzl;glca 266

agmosis of

provention of 273

icep)mhew(vwcma)) 2
10 measles ..

m
En‘gocnrdnm (scnl’lﬂtuml) 101
a; moms of 170
restment of 175
prevention of 180

INDEX

Epdemology 45
Erythema

nodnmm,
Exammation of patient 66

F

Febrile state 23
treatment of 77
Felix 5 (entene) seram, 175
Fover pocondary m smallxx
218

Fibross of lung 281

ood powmorung 207

mvestigation of 210
prevention of 21.

Fomtes 18

Frenal uicer 203

(]

bu!m. l' 285
Gaxlop hoythm, 13
astro-entorntul of Shildren. 198
chiagnosis of 203
trostment of 704

prevention of 310
Globond bodies 264
Guarmen bodies 916

H

H antgens 14 171
Haxmolyt ¢ streptococes 91
Ibmonmgo i diphthenas, 13

1 entone 173
in 203
n P'e;:heowmy 167,
Hiemorrhagio rashed 7.
Head retraction 241
n poliomyeltus 259



INDEX

T

Therms] react on 41
Tissue immuntty 38
eenatinty 42
Tongue m 1afections 75
streptococeal 75 97
plate 97

Toxznua effecta of
Tracheotorn

y
eauses of falure m 166
Trpod mgn 958 261
Typho d fovor (ses entonc)
spmo

e 165
Typhunt ver 318
osis of 3 6
treatment of 327
prevention of 3 §

u

Undulant fev r 190
daagnoss of 195
treatment of 196

Ursnua
nmryz wfect ons  puerperal

121

Unnen fover
1 diphthe . 14
epacinen
suppresst n f 39 101 142

851
v

Vacawstion . 5 2 9

Vacomes 35

Vacoms 6
generalized

Varscella {see chlckenpax)

Yanola (s ralpo

Yarolation 2 8
Venous thrombosss 123 176
Ventiation 80
Yentneular puncture @47
Ves clo

Vi sntgen 14 170
Virulence 8 47
Vuus 4 5 6

disenses characterstics of 4

w

Water importance of 77
an lymsof 181
ol Fohe soctin § 7
Whoopug cough 286
Qiagnoas of
m.cmm of 15
vention of 96
Widal mwhon 1
fallacios of 171
z

Zoate 230 234

7 AND 3 ORAT PRINTERS XDINBUROR



350 N
r
r.mmmu 316
Pnp o
ukxnaomnn
Paschen bodml e
Pastis & sign, O

Paul Bungell tm. a0

Terforation in enteno 174

Pericarditys 10 12}

Poriotits in, enwn 175

I‘orllimutu general 119 174
el

Tortussi {sce Whooping cough)

Toema ¥ ¢ & ping eoug]

Placental oxtract 284
Preumonia in enterie 175
10 me: 77 50
n pertugss 20,

ral infoction 170
1n scarlet fever 102
Tneumothorax spontaneous 93
l‘nhomyelms ~53
diagrionis of 26°
troatment of 263
pIroention of 28, o1t
ost basio mepmgmtia
Preventive xmlnhon 54
Prodrorosl rashes
Puerperal pyroxa 115
treatment of 123
prevention of 1.2
Pulmonary embolsm 191
Ponctum 73
Pustule 71
l’urpurlmaculer,[ovcr 04
Pywmus 31 .
Pyehtss 1.1
Pyrema vanetos of 24

[
Qusrantine period 86
Queckenatedt s mgn 250
R
ash prodsomel 72
typel of 7

DEX

Recesgion 135
Relapse 1 entenc 168

t eryapelas 113
Respiration artificial 340
Rcspu-nlary pml)ns m diph

In pohomyebhs 28°
Rhuutis 1n searlet fover $3 100
Rubella 209

prevention of 304
in pregnsncy 301
8
Bapritma
Scnlcefewr u
0ais of 104
treatmem of 105
provention of 107
puerpml 1.

surgical
Bearlatimform rash  disgmosts

Sehulty Clmrlhn test 93
Secondary faver .18
Segregation period 88
table of 346
Bepticzmua 31 119
Serum tration of 38
adult 1. 284
convalescent 12 2!
dosage 1n dxphﬂlena 147-148
bl ’F“i‘unhoxg of 1
c
prevention of 42
treatment of 42
Smusmtiy 99 101

27
Baction treatment of diphthors
150






