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PREFACE

Ta1s worh 1s based on the experience of teaclung acute
fevers i two medical centres London and Edmnburgh During
the time covered by that exy e while derabl
advances have been made n the field of mfecttous diseases 1t 18
interesting to reflect that i approaching the subject the medical
student and the young resident medical officer continue to ash
questions which fundamentally remain verv much the syme
An endeavour has been made mn thes work to provide answers
to these questions Whilst 1t would be too much to expect that
those with great experrence of the subject would asree with all
the views expressed the latter at least ought to form 4 reason
able guide for the beginner until adequate observation has
enabled hum to form his own opmions There are few aspects
of the diseases dealt with m which the ~uthor has not had a
good deal of personal experience and he has firmly resisted the
temptation to write on subjects not covered by this  Itis to be
hoped therefore that the work will be found useful to students
Jumor medical officers m hospital and practitioners who wish to
brush up therr knowledge of common conditions

For their kindness mn permitting the use of illustrations and
other matenal thanks are due to the following —8r W 1}
Jameson Cheef Medical Officer to the Miustry of Health
formerly Dean of the London School of Hygiene and Tropical
Diseases  Professor Drennan of the Pathology Department
Umversity of Edmburgh  the Editors of the Lancet and

Bnitish Medical Journal Dr Hubert Snuth formerly of
the Shanghai Muzmaipal Counell Drs A B Donald and Scott
Forrest semior assistants at the Edinburgh City Hospital and
The Gemto Urmnary Manufacturmg Company

ALEXANDER JOE

EDINEURGE
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part unthout permission  Application
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THE ACUTE INFECTIOUSi
FEVERS -

CHAPTER 1
SCARLET FEVER
Synonym—Scarlotma

Pathology The worh of the Dicks (1923) and Dochez (1924)
pomted almost 1 1y to the strep pyogenes as
the cause of scarlet fever and the evidence m favour of this
orgarusm may be summarsed as follows —

1 Streptococeus pyogenes can be recovered from over
90 per cent of cases of scarlet fever mn the acute eruptive stage
and the dwisease has been reproduced i susceptible human
subjects by swabbing the throat with the orgamsm

2 The organsm produces a soluble exotoin which m
human susceptibles provokes a shin reaction hnown as the
Dick test and fails in those who are immune Thus m a large
proportion of cases of scarlet fever m the earhest stages of the
disea ¢ the Dick test 1s positive and becomes negative
convalescence The toxun 1s neutralised i 1:tro by the serum
of scarlet fever convalescents

3 In resp to toxmn the horse elaborates an
antitoxan which neutralt es the toxm in titro gives the
Schultz Charlton blanching effeet m scarlet fever rashes
produces a passiie immumty to searlet fever as measured by
1ts action m proteeting exposed susceptibles and by the Duch
test and has a specific therapeutic effect when mnjected ;n the
eatly days of the diseasc Injection of the toxmn mto human
subjects may produce a reaction mndistingwishable from the
toramua of & muld attack of scarlet fever and by swiably
grading the doses of toxin an active immumty to scarlet fever
12 induced

Whilst the orgamsm 1s often referred to as a hazmolytic
streptococcus on account of one of 1ts most strihing cultural

charactenstics when grown on fresh bloed agar sll attempts

to show a specific relationship between any particular type or
coTr axs 1 1




2 SCARLET FEVER

stram of this orgamsm and scarlet fever have falled By
Lancefield s (1933) precipitation method streptococe: from
cases of scarlet fever can be shown to fall mto Group A a
group g strepts pathog for the human
subject Gmffith (1935) by speafic agglutmation reactions
subdivided the streptococer concerned in the production of
human disease mto approximately forty mdisidual types and
was of the opmion that these constituted a bactenal species
which he designated streptococcus pyogenes His method
of typmg enabled hum to observe the climical results of the
spread of infection by mdividual types m varions communities
and to show that such diver e clmeal mamfestations of infec
tion as scarlet fever tonsilhtis erysipelas and puerperal sepsis
may result from mfection by the same serologieal type About
twenty of these typoes appear to be epidemuologically sigmficant
and i England scarlet fever 18 due mamly to types 1 and 2
In view of these and numerous observations by other workers
a profound change m our outlook on the epdemuology of
scatlet fever has been brought about Scarlet fever can no
longer be regarded as formng an epidemiological entity but
as only one chnical manifestation of epidemic stroptococcal
mfection

The pathological conception of the disease attributes toxigenic
and pyogene functions to the orgamism  When clinical infee
tion occurs the prod fl it h
at the site of implantation usually the fauces and naso
pharynt and m addition a soluble exotoxin which by diffusion
mto the blood stream causes a generaltsed tovemma exemplified
by such features as rash and tachycardia At any stage
mcluding consalescence the pyogema function of the orgamsm
may be displayed by the occurrence of septe compheations
eg ademts or otitis media  Usually the orgamism remamns
n the nasopharynx or those structures which 1t can reach by
the lymphatics druning that region and 1t 18 only occasionally
found m the blood stream or in remote tissues On post
mortem exammation apart from such lesions as nasopharyn
gitis middle ear suppuration or its complications or the usual
pathological features of acute nephritis or broncho pneumonia
there are no characteristic changes mdicatrve of scarlet fever

Two specific immunity reactions occurrmg in the human




DICK TEST 3

subject are found m scarlet fever the Dick test and the
Schultz Charlton phenomenon

The Dick Test 15 & test for susceptibility to scarlet fover and
15 olieited by the mtradermal mjection of 01 or 02 ce of &
suitable dilution of toxm selected by a process of tnal and
error m human subjects from a stram of streptococcus pyo
genes It 15 usually perfornied on the flexor surface of the left
forearm and controlled m the other arm by a similar imjection
of toxm mactivated by heat In susceptibles meluding a
varyng proportion of cases of scarlet fever m the first two or
three days of illness a circumscribed patch of erythema
1040 mm 1 diameter appears at the site of mjection m
about six hours and reaches its maximum m from twelve to
twenty four hours It disappesrs m two or three days Pseudo
reactions prokably due to sensitivity to the heat stable fraction
of the bactenal protem desenbed by Ando hurauchi and
Nish (1930) lting m a erythema at the
control site are not numerous In natural immunes and the
majonty of convaleseent cx es of scarlet fever no reaction
appears  The test occasionally gives anomalous results for
example scarlet fover occurs now and then m Dich negatives
Fraser (1937) explamnmg these by his findmg that there are
certam differences within the group of erythrogente toxms so
that an antitoxic mmumnty agamst the preponderance of these
would not necessarily be vald agamst all These differences
however as far as practical expenence goes must be few and
such occasional anomalies do not impair the general usefulness
of the test Its mtroduction has enabled the immumty of
latge numbers of the population to be estimated In New
York Zmngher (1924) demonstrated that shin sensitivity to
the toxm inereases from the fifth or s1xth month of life onward
and 1s greatest at the one to two year age period when over
70 per cent of children may be evpected to bo susceptible
Therea! ptibility d until at the age of twenty
and over the percentage of positives falls to about 18 per cent
The same observer found that suseeptibibty vames accordmg
to socal and environmentsal circumstances positive reactors
beng much more commen m children of well to do parents
than m those from less fortunate bomes and m those from
rural ps compared with urban communities

-



4 SCARLET FEVER

The Schultz Charlton veaction takes 1ts name from the two
workers who first noted (1918) that serum from certam md
viduals when mjected intradermally mnto the skim of a patient
with & scarlatimal rash caused the disappearance of the rash
oter the area of slin mfiltrated by the sernm  Mair (1936)
suggested that this was a speaific reaction only given by the
serum of patients immune to scarlet fever and we hve seen
that the production of the reaction by the mjection of serum
from horses immumsed by the ovotoxmn of streptococcus
pyogenes forms one of the 1mportant steps 1n the proof of the
specific rel hip bet that and searlet fever
In practice the phenomenon usually described as blanchmg or
extinetion 1s now elcited by the mtradermal mjection of
021to 05 cc of scarlet fever antitoun mto an area of shm
on which the rish 1s well marl ed  Blanching when 1t appears
does so m from s1» to eighteon hours after performing the test
the amount varying from complete local disappearance of the
rash to shght fading  (See Fig 2 facing page 8)

Generally blanching outlasts the fading of the rash on the
rest of the body and only nfrequently 1s the blanched area
myvaded by the exanthem  Desquamation also may be
mhibited over that area  Occasionally blanchmg may be
masl ed 1n mndividuals sensitive to sernm by a local erythema
due to serum protemns The value of the test m diagnoss 1s
discussed 1n the section dealing with that subject

Etiology  Geographically scarlet fover finds its mam
distribution 1 the temperate and colder zones of Europe
America A<ia and Australia 1ts occurrence m the tropics
bemg rare  In Creat Bntam 1t 1s most prevalent from August
to November but the numbers attached vary widely from year

to yoar periods of unusually high mcidence recurnng at
mtervals of from five to reven years The age madence 13
mamly m school children those between five and six jears
suffering most heavily whilst m infants under one jear the
dicease 1s unusual In respect of rex madence females are
more often attached than males Fatal cases are most lihely
to occur i those under five yoars Historically scarlet fover
has exhibited well marked fluctuations i severity and
accordimg to Greenwood (1935} has appeared in specially
sovero epidemic form i England cortamnly twice and probably
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three times within the himuts of modern history  The present
epidemue typo m Western Europe and America 1s muld with a
caso fatality rate of under 1 per cent In England and Wales
thus 13 the sequel to a declme m scarlet fever mortality which
set m about the soventies of last century and winch has been
progressively mamtamed till the present In Eastem Europe
and the Far East however scarlet fever still mamtamns 1its
soventy and produces fatality rates of 10 to 15 per cent or
more
Transmission  The fact has alreadsy been referred to that
according to modermn conceptions of the epidemiology of scarlet
fever this dlseaﬁe can only be regarded as one clmical many
of ldisease Sources of mfection
must therefore mclude an) patent mfection by streptococcus
pyogenes particularly of the upper respiratory tract as well
a3 typical and atypical cases of scarlet fever They must also
mclude contact carrrers i the general population and con
valescent carriers who contmue to harbour the orgamsm for
varymg periods after recovery from scarlet fever tonsifhtis
snd other mfections Spread occurs by direct contact and
droplet nfection the orgamsm bemg contained m naso
pharyngeal t and harges from the nose
ear or glands Indirect spread ma) be by manual trans
yussion the hands having been contaminated by droplet or
suppurative discharges whilst the use of infected cups spoons
and mstruments eg chnical thermometers are alvo obvious
means of dissemmation  Milk 18 also a well recogmscd vehucle
of mfection having been mfected by human agency at some
stage before 1t reaches the consumer or as Mmett (1937)
suggests by udder mfection of human orgm 1 the cow  Its
denv&hve 1ce cream  has also been mcrimmated  With the
pread mtrod of efiicrent paste 10n however
mulk outbreaks have become less common  Smce Chapm (1910)
empha 1sed the importance of droplet and manual transmrssion
of the cansal agent of scarlet fever epidemiologists have been
mnchned to attach little importance to fomates such as infected
books and to dust Evidence has been forthcommg however
that the streptococcus may remam viable when separated
from the human host and mvestigators such as Allison (1938)
have resuscitated the doctrme that infection by dry dust
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particles or particles i the air 18 by no means mpossible
'The site of implantation of the orgamism n the great majority
of cases 13 1 the nasopharynx although m surgieal scarlet
fover 1t gains access to & raw surface or through an abrasion
m the shin or mucous membrane

Infectivity Scarlet fever 1s a disea e of moderate infectivity
if we restrict the term imfection to mean case mfection with
the disease It 18 a matter of common observation that 1t does
not spread with the same facility as for example measles and
chickenpox when mtroduced mnto a children s ward and when
necessary the disease can be safely nursed by barrer or bed
1solation methods The patient 18 probably capable of trans
mutting infection from the t the org: gams a footing
sn his tissues and certanly from the time of appearance of the
first symptom There 18 evidence that mnfectivity persists
longer 1 children under five years than in others and in those
who contract the disease m the winter months but practical
expertence teaches that uncomplicated cases are not likely
to mfect others at the end of the fourth week of the disease
and most fever hospital g this by discl such
Lases ab the end of thus pertod  The presence of desquamation
1s not now regarded as evidence per se of mfectivity Those
who develop catarrhal or suppurative discharges are deemed
nfectious until these have ceased Bactenologeal standards
of freedom from mfectivity have not so far been generally
recommended

Incubatien and Quarantine Pertod  The wmcubation period 1s
usually short from one to four days but maximal periods of
eight to ten days have been reported A quarantine pertod of
seven days will be found adeguate as a routine measure and
certam authorities are content to observe a pomod of five
dazfxmcal Features The stage of iavasion in scarlet fever
commonly lasts from one to threo days but occastonally the
pertod which elapses between the first symptom and the
offlorescence of the tash 1s prolonged for nearly a weel In
mild eases 16 may be entirely absent the first mdication of the
disease bemg shght malaise and the rash but even in these
thero 15 usually some complamt of sore throat Well-defined
cases show a sudden onset with sore throat headache and
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nauses or vomitmg These symptoms are accompaned by a
nse in temperature to 100 or 101 ¥ but temperatures of
102 or 103 F arenot uncommon The pulse rite 1s mncreised
out of proportion to the pyre<ia and may be 130 0r 140 Insharp
ca es the patient 1s flushed and restless or debmous he may
complain of generalised aching or even pamns 1n various jomts
voriting may be persistent and diarrhea occasionally oceurs
Examumatton of the throat at ths stage reveals the usual signs
of an acute pharyngitis
and tonsilhtis while occa
sionally acute otiti> media
may have made its
appeamnce

Stage of Eruption
When the rash comes out
the d becomes
recogmsable as scarlet
fever and the ernptive
stago lasts about five
days The temperiture
18 at 1ts height when the T I
rash 15 fully developed Fic 1 Temperatu and pulse chart of
anvthmg between 100 Wpisl fred °fn$“l“§\";:e “;;‘g"‘lf‘ly:‘;"
and 104 F and unless
an early complication supervenes 1t falls by rapid lysis to
normal with the fading of the rash The tachycardia 1s
mamtamed durtng the early stages of the rash but the pul e
resumes 1ts normal rate with the fall in temperature In
appearance the patient 1s flushed and the eyes clear although
1 gharp cases the conjunctivz fend to show a pinky tinge A
aircumoral pallor 1s often well defined

Throat  There1s always eome degree of faucial mflammation
hut 1n mild cases this 1s not promment the patient complamng
of nothmg more than dryness of the throat and on exammation
thete 13 only shght mjection of the fauces and soft palate
with or without shght enlargement of the tonsils In severe
cases the tonsis are greatly swollen almost meeting m the
rud hne the whole of the fauces soft palate uvula and post
pharyngeal wall bemg intensely congested Faucml cedema. 15
well marked and 1l d with and

RAEAT €7 s F
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8 SCARLET FEVER

pam sometimes desenibed as radiatng to the ears  Occaston
ally thich speech and the charactenstic bulging of the soft
palate pomt in addition to peritonsillar nflammation  Various
types of exudate are seen on the fonsils m scarlet fever A
follicular deposit is frequently found m other cases the tonsils
are streal ed with muco pus In a fair number of cases a
membranous deposit 1s present and this 1s dafficult to distin
gwsh by chimeal observation from diphtheritic membrane
Rash  An enanthem may appear m the form of punctations
on the soft palate even before and m the early eruptive stage
but this 1s generally seen only m the well developed case
The typical rash appears on the necl and the upper part of the
chest and quichly spreads over the body and limbs A
noteworthy pomnt s that 1t avoids the face although mn cases
with bright rashes 1t may appear wbove the angle of the jaw
In en average cace the rash becomes sparse and fades out
graduslly below the elbows and knees  In muld cases 1t may be
himited entirely to the trunk whilst 1n sharp cases it may be
distinct even on the palms of the hands and soles of the feet
The rash in character 1s & punctate erythema consisting of
mnumerable scarlet pin pomts  Its texture vares however
from, the } offect produced by the confl of
bnght punctations giving the vivid  boiled lobster appear
ance to the coarser type m which the individual puncta are
almost macular m size Agamn on the forearms and legs
where the rash has become sparse on the extensor surfaces 1t
may assume & blotehy and pumply appearance Occasionally
« mliary type of rash 13 seen  In this the erythems 1s intense
and punctations chiefly on the abdomen and chest show tiny
vesicles 1 their centres  In some situations the rash 1s better
marked than m others and m famnt faded rashes the best
impression 1s usually obtaned from the flanks back or mner
surfaces of the thighs The rash disappears on pressure but
m some nsthnces petechre are noted below the clvvicles on
the antenior axillary fold and m the flexures of the elbows
and groms According to its interiaity the rash fades mn three
or four days or may persist for seven to eight days although
the duration of & famnt rash may bo a matter of hours It
becomes a dirty brownish tmbt before disappeanng staming
remammng 1n the flexures of the clbows abdomen and groins
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DESQUAVATION 9

for a few days after the last traces have gone from the shin
surface That scarlet fever may oceur without the rash but
with other charactensty Tud plh
tions such as nephritas at the typical time as well as sub equent
typical desquamation 1s undoubted but such cases must be
very infrequent

Tongue Dunng the first day or two the tongue 1s umformly
coated with a greyish white fur through which protrude the
Iingual papille—the wiite strawberry tongue The edges
tips and surface along the median raphe then begin to peel
end the for 4 from before bachwards leawing the

tongue clean and be.et with swollen papillz  The latter 1s the

red strawberry tongue which may supply corroborative
evidénce in diagnosis though other conditions ey measles
may give an app somewhat bling 1t

Other Signs anl Sympioms Varymg with the severity of
the faucial lesion there may be swellng and tenderness of the
tonsilar glands The headache generahised acling and
restlessness may continue mnto the eruptive stage and delinum
1f present may not abate until the temperature begmns to settle
Although occastonally the sharper form of the disease may be
associated with diarrheea constipation 1¢ the rule and the
urme m addition to bemng hghly coloured may show some
degree of febnle albuwmmuma The characterstic odour of
diacetic acid m the breath 1s readily noted in many patients

Stage of D and Con Once the
temperature 1s settled unless complications oceur the progress
of the patient 15 uneventful Strength gradually returns but
in vharp cases 1t may be two or three weeks before weahness
disappears

Desquamation This 15 the characteristic chimcal feature of
scarlet fever convalescence TIts profusion and time of appear
ance are determined by the intensity of the rash bright raches
bemg succeeded by early and well marhed desquamation
while after less prominent eruptions 1t may be late 1 showing
stself and rather scanty Exceptions to this rule however
may disclose themselves well marked and even massive
desquammation following rashes which have been quite unob
trusive Tt commences about the end of the first weel with
craching and pinholing of the shin of the lohes of the ears and
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the sides and root of the neck  Small tags of superficial epider
s are detached, the surface presenting a roughened or ragged
appearance From the nech the process spreads to the pectoral
region and shoulders and occasionally to the pubic region
Tt then progressively involves the trunk and the limbs  About
the end of the second week the shin of the fingers shows
transverse cracking at the tips parallel to the free edges of the
nails the process spreadmg over fingers and palms so that
farly large flahos are cast off Sumlar cracking at the toes 13
shown about the end of the third week, the tough shin of the
heels being the last to be shed about the fifth or sixth week. or
lator A wide vamation m the amount and character of
desquamation 1s found m mdividual patients and m shght
attacks 1t may be absent or represented only by muild powdermg
the latter bemng the case especially mn young children In rare
mstances the process may repest itself after completion In
sharp cases with intense rashes peelmg may be so precipitate
that the underlymmg new skin 1s tender and sensitive and
owimg to its flushed appearance has on oceasion been mustaken
for a recrudescence of the rash
Complications In the present epidermic tvpe of scarlet
fover with its low case fatality rate the complications of
scarlet fever assume considerable importance smee m them
sclves eg 1 the case of otitis media they may lead to chromo
defects and either during the attach or at some remote period
endanger Iife In a serres of 1850 consecutive cases of scarlet
fover admitted to the North Western Hospital London
which were considered of msufficient mtial sesenty to warrant
cerum treatment 33 per cent at all ages showed one or other
of tho common complications whilst in patients of five years
or under 43 8 por cent were compliecated The ncidence of
the plications o smgly or mn conjunction
with others was as follows arthritis 4 per cent ademitis
after the first weeh 12 8 per cent otitis medra 10 per cent
rhimtis 20 per cent and nephritis 41 per cent I'rom
complications of the catarrhal or suppurative type strepto
coceus pyogenes can almost mvamably be 1solated and n a
proportion of eases the complieation 15 undoubtedly the patho
logical expression of the onmgmal mnfecting orgamusm  Ths
however does not account for the complication i overy easo
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as has been shown by Allison and Brown (1927} Using
Goffith s method of typing they noted that compheations
occurning n patients i the third and subsequent weeks of
scarlet ferer treated m large wards were often due to sero
logreal types of cocat differing from those causing the original
mfection  They attribute compleations therefore m the
msjonity of cases to re mfection by strains from other patients
& view which finds ready acceptance among many who had
already arnved at simlar conclusions as a result of their
clhinieal observations The

followng 1s an account [N EES Gezz_ st F
of tho oo it s[#]5TeT7[a]s Tl w]n]w yg
tions of scarlet fever Y

Arthnis This  may
ocour m three mamn
forms mn scarlet fever but
an early toxic arthntis | |
18 by far the t Lo
and seems to be a speaific |9} N \‘
manifestation  of the
disease It has & specially 1
high meidence i adoles OO T
cent and young WOMeR g 5 ‘Tomperature and pulse hart of
and 1n those who have  case of early arthrts of fingers wrists
had & previous Hustory :ﬁ: ;:;g::: , Condtion eubsided with
of rhematism  There 15
a remarkable constancy m the time of its occurrence the
commonest days on which 1t appears bemng the seventh and
sixth and over 60 per cent of the cases are seen between the
fourth and mnth day The mflammatory process 1s found
mamly m the periarticular tissues and some degree of myositis
13 associated with the arthntis pyrexia stiffness jomt pams
and swelling of the smaller jomnts are the usual signs the
fingers and wrsts bemg most Liable to be affected although
other jomts such es the knees ehoulders elbows and ankles
are frequently impheated and indeed any jomnt in the body may
be mvolved The condition 15 usually transient and clears up
ma few days By far the greatest number of cases of arthritis
m scarlet fover conform to the above type but occasionally
another and much more serious vanety occurs later n
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12 SCARLET FEVER

convalescence about the third or fourth weekh which m its
clmical mamfestations 1s mdistingmshable from acute rheu
matism and 1s frequently assoctated with endocarditis  Sup
purative arthritis 18 an exceedmgly rare complication of the
present epidemic type of scarlet fever
4denitis  In the early eruptive stage some degres of cervical
ademitis accompanies the fanctal angina but complete or
almost complete subsidence takes place as a rule by the end
of the first week Later on however the comphcation may
- Appear anew I comia
6 {78 ]9 Jio]u]iz[ B[] {i6][18]ia P or o sudden
0 e X O e 3 T U:Q.,._. are up may occur mn a
i gland which has all but
T d Chuldren
under five years of age
are partrcularly hable to
be affected and in the
series quoted above 52
per cent of the cases
occurred m  this age
group Whilst ademtis
may oceur occasionally
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Fia 6 Temperaturo and pulse charts of a
case of early cervical ademths Patient
receved 3 cc refined scarlet fover
antitoxn ( §) and & type 2 streptococous
was 1solated from the throat on admission

m the submaxillary or
sublingual glands 1t 18
almost mnvanably the
tonsillar gland on one or

and when the edenutis was most
pronounced The complication was only
detected clincally on the twelfth dav of
iline 5

both sides which becomes
enlarged mdurated and
tender  Swellmg may
appear very rapidly i fact quite a marhed degree may come
on overmight and from time to time an associated tonsiltis
1s found with the ademtrs  Even with considerable glandular
enlargement pyrexia may be absent but as a rule temperature
excursions are well marhed and majy be satisfectonly accounted
for by even mmnor degrees of the complication General
malaise mey also be a feature of tho condition  Resolution
usually occurs but 1n a proportion of cases suppuration results

The lymph nodes along the lne of the great vescels of the
neel may rarely to mvolved and the mflammation spreading
may grve mse to cellulitis
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Otitis Mediz This most 1mportant complication may ocour
at any stage of scarlet fever meludmg the stage of invasion
and 1s found chiefly in patients under five In the seres of
ca es at the North Western Hospital previously referred to
76 per cent of the patients developng otitis media fell mto
this age period Infection occurs by extension along the
eustachian tube and the p appears mn
the first three weeks most frequently m the second It may
disclose 1t elf by pyrova and earache direct examunation of
the drumhead reveahng congestion and possibly bulgmg
Swelling and tenderness of the lymph nodes over the tip of
the mastoid may also be noted  With the estibhishment of ear
discharge either naturally or by surgieal means pam and
temperature subside In a great number of cases however
estimated by W T Gardiner at two thirds in his series of cases
the appearance of otorrhea 19 unheralded by symptoms
The conditton usually clears up satisfactorly with conservative
treatment but the possibility of mastod extension should
never be lost sight of especully as m small chlldren this
extension may be very d. and even P and
& careful watch should be kept on the temperature and pulse
tate Gardmer found mastoid mvolvement m 7 per cent of
huis otitis cases m Edmmburgh whilst Abrams and Friedman
(1933) quote as high & figure as 20 6 per cent for therr casesin
Boston These anthonties discrimmate between » more acute
type m the first three weoks and a less acute and symptomless
type after the fourth week Scarlatmal mastoiditis may Jead
to such further compheations as lateral smus thrombosis
bram abscess and streptococcal menngibis

Rhamtis This commonly aflects the younger patients and
1n the North Western seres 67 per cent were under five years
It occurs at an early stage m the disease and & Iarga propomon
of hospital cases are ad d with the L
of 1ts occurrence 13 found 1 & thick muco purulent nasal
discharge which may be very persistent The shan of the nostrls
and lLips may be reddened and excomated and unless pre
cautions are tahen a purulent conjunctivitis may be set up

Recurrences after are
if the patient contracts & common cold end since the nasal
discharge 15 hughly infe a d of rh h

m
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o patient whose 1solatron has recently been termunated 1s
frequently responsible for the retumn caso  Although clnical
signs of paranasal smusitis only show themselves very nfre
quently Hoople and Cave {1933) are persuaded as a result of
therr radiologreal studies that some degree of this 1s the rule
end may be regarded as part of the disease rather than &
compheation
Nephrirs  This 1s one of the charactenstic complications of

scarlot fover and 1s commonly of the glomerulo tubular type
although an acute mterstitial type has been described Its

d varies m different epid and the North Western
Hospital statistics show that 1t 15 shghtly commoner 1n males
than females It occurs with striking regulartty at the end of
the third week of the disease bemng often immediately preceded
by a septic complication such as ademtis  Irregular pyresta
headache nau ea and voruting mdicate the onset (Edema
occurs early the face beng pale and puffy and occasionally
the hands feet and genrtals show this feature al 0 Some
degree of tranwuitory hypertension is present and the output of
urme 1s dimmished  The latter may vary m appearance from
shightly smoky to dark brown or red owmng to the precence of
blood while microscopreally red blood cells easts and epithehal
debris ate found In a farr number of cases the onset of the

plication may be so d that the first warning of its
pre.ence 18 conveyed by albummuria the pre.ence of blood
bemg delayed for a day ortwo  As m & proportion of cases the
urine shows nothing more than albummnuria when the ordmary
chemical test 15 applied at the nephmtic period 1t must be
assumed that this1s & of the same pathol 1
proce $ Recovery 1s the rulo m from two to eight wechs
but 1 severe cases ur<ma with convulsions coma end
hyperpyrexis may Tesult m death  Very rarely does the
condition drag nto the chromie stage before tormmating
fatally Ca es will be oceasionally met with m which advico
13 sought for the first time on account of nephritis the patient
or his relatives bemg unaware that ho has had an attacl of
searlet fever In these the as ociated desquamation usually
gives the clue to the mtiology of the condition

Heart Complications  There has been a good deal of dis

cussion as to the role play ed by searlet fever m the causation
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of heart disease and as to tho freq; y of heart p

m scarlet fever In 24012 cases of scarlet fever analysed
Edmburgh m 1924 we found endocarditis or pericarditis or
both present i 0 20 per cent  whalst . the more rocent senes
of complications observed 1n the North Western Hospital not
s smnglo case occurred Nevertheless even with the present
muild epidemic type of the disease endocarditis 18 occasionally
encountered and we agree with Faulkner Place and Ohler
{1935) that these cases are probably etiologically identical
with the form of acute rheumatism seen after tonsiltis
Whilst they may appear as early as the first or second week of
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¥io 7 Tempersture and pulse chart of fatal case of endocard t 3
ocourring as & comphication of carlet fover Cervieal adenitia
appeared on the seventh day and by the elevent! day signs of
endocarditis were unmustehable Tho cardiao lesion was rapidly
P s ve und patient died from congestive heart fa lure or
the twenty-eighth day

the disease they are usually delayed till the third or fourth
wegk and seem to have little relationship to the severity of
the mitinl attack which may have been uncomplicated The
onset 19 shown by & moderate 11 e in temperature with a rapid
pulse and the patient looks really il In the absence of obvious
rheumatic pans other complications will usually be searched
for mn explanation of the fover but examunation of the heart
will usually disclose nutral endocarditis  Whilst we have
observed one or two cases which ran to a fatal termuation m
a fow weehs usually with approprate treatment the patients
become afebnlo and the cond tens d d

q owvn P
may nowaday s be regarded asa rare complieation of scarlet fover
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Other Complications  Many other complications such as
boils abscesses and finger wnfections may be found m con
valescence Tonwnlfifis and quinsy may occur and broncho
pneumoma may occastonally be set up after an acute naso
pharyngitis when convalescence has apparently been estab
Lshed  Pleurssy wuth effusion and empyema appears to be
much less common than m the past T ulioragmtis due to
streptococcus pyogenes will be found n a small but definite
proportion of littlo girls  We have also noted one or two cases
of thrombo phlebitis It should be noted that scarlet fever
may be compheated by encephalo myelitis a condifion which
however seems to occur less often m this disease than mn other
common nfections eg measles

Assocrated Diseases  Scarlet fever convalescents scom to be
specially susceptible to diphtheria wusmally m the form of
anterior nasal diphtheria but the faucial and laryngeal types
may aleo occur The co exstence of scarlet fever and chichen
pox has also attracted the attention of several observers as
being more than a comcidence  Scarlet fever convalescents
2l 0 occasionally contract erysipelas  The relationship between
scarlet fever and acute rheumitism has already been men
tioned whilst erythema nodostum 1s occasionally found mn the
convalescence from scarlet fever

Relapse and Second Attack Relapse 1s a well recognrsed
phenomenon m scarlet fever and m London and Edmburgh
our annual rates have usually been m the neighbourhood of
2 per cent Anderson (1934) 1n T eeds reported a rate of 4 3 per
cent and 15 of the opmion that this high mneidence was due to
the failure of the bemgn type of scarlot fover then prevailng
to p y 1 em (1931) advanced a stmular
view when dmng that mild epd are Ns d by
a ligh and severe epidenucs by a low relapse rate That thus
factor of immunity subsequent to attac! 1s undoubtedly of
mmportanco has been confirmed by our own observations of
patients i whom the persistence of a posttive Dick reaction
throughout conyalescence was fallowed by relapse  The worl
of Allicon and Brown (1937) mdicates that the streptococeus
responsible for the secondary attack differs m serological type

from the primary mfectng organmsm When relapse appears
1t does so about the thurd or fourth week and dssplays the
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usual chmeal charactenstics of scarlet fever Second attacks
are 2lso occasionally seen an mterval of years having elapsed
smce the first  In spite of the occurrence of relapses and second
attachs 16 may be saxd that m the great preponderance of cases
one attach of scarlet fever protects for ufe

Varieties of Scarlet Fever The description of scarlet fever
previously grven applies to all but a few cases of the disease
and for this average type the term scarlatina simplex 1s
employed Severe forms of the disease are .ometimes encoun
tered however and these are classified mto toric and sephic
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}ia & Temperature and pulse chart of relaps  Note muld degres
of pyrex a m mt al attack

types Both are highly fatal but m recent years therr virtual
disappearance particularly in the case of the septic type has
contnbuted materally to the fall m the scarlet fever case
fatahty rates which have been witnessed i this country smee
the war of 101418
Tozic Type The most promment feature of this vanety

also Lnown as scarlafina malgne 1s profound prostration
The patient 1s hmp cold and clammy the temperature high or
hyperpyretic the pulse rapid and feeble wiilst the throat
may only present the signs of & mld angma or a folleular
tonsilitss  In ome cases however faucial congestonis said to
be mtenss and plum coloured The tash 1s 1ll developed or
purplish 1 colour and mn one recent case we have seen a
tvpical scarlatimiform rash was replaced shortly before death
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by a purpure mvolving nearly the whole of the sk surface
of the body and lmbs Continuous vomuiting and diarrheea
are characterisic and before the mtroduction of specific
treatment the conditron was almost mvanably fatal m one or
two days Whilst complete exhaustion 1s usually a promment
feature some cases show an extreme degree of delirous excite
ment and may mnjure themselves or others n their mamacal
outbursts In all cases death s due to circulatory farlure snd
m the absence of distinctive signs during hfe the diagnosis 1s a
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Fic O Temperaturo and pulse chart of recovered case of the
septic type of scarlet fever Patient admutted with rash of
moderate intensity and ulcerated throat Developed bull
nech pourmg nasal discharge and double otorrheea by the
eighth day  Following doubl mastotdectomy on eloventh day
gradually settled When discharged from hospital tn twelfth

and muct of

week uvula

soft palate
matter of derable difficulty especially as post mortem
oxammation shows nothmg more than intense tovemic
changes

Septic Type Also termed scarlatina anginosa this type 1s
usually seen m young chuldren and its chnical features appear
to be the result of an exaggeration of the pyogemc properties
of the mfecting stran of streptocorcus Throat signs and
symptoms aro severe from the first The rash 1s usually well
doveloped but oceasionally blotchy septic rashes espocrally
m the neighbeurhood of the large jomts may confuse the
The peraturo 13 lugh 103° or 104 F but

PP
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does not fall with the fadmg of the rash and a contmuous fever
13 present wntil the 1ssue 1¢ decided  The septie process in the
nesopharynx 1s vory marhed and the throat signs become waorse
uleeration grving nise to sloughs on the fauces tonsids and
polate and eventuslly to partial destruction of one or other of
theso tissues The condition 13 very pamful snd the whols of
the mouth and tongwe becomes very dirty A continuous mueo
purdlent discharge pours from the nose cervieal ademtis
results . bullnechmng and acute ohitis media with is
possiblo complications i tho mastowd process and bramn appears
early  Arthritis 1s common and broncho pneumeonia s frequent
complication  The patient shows o hectic flush 18 muserable
and restless and fights bitterly agamst all nursing attention
If recovery emsues the temperature comes down gradually
about the thad or fourth woeh leaving the pationt greatly
& od 50 that i 13 slow and often mterrupted
by bursts of pyrews due to vanous compliestions Death
may mtervene ab any stage from broncho pneumoma empyems
or 18 pyp pt mvolving the
bram or meninges by way of the mastoid or ethmod antra
o occasionally from hemerrhage following septic eromion of
the great, vessels of the nech
Other Tarseties The terms surgical and puerperal scarlet
Jerer are employed to desgnate certwin forms of the disenso
but these are not special types m the senso of the torm as
employed i the foregomg and m fact the majonty of such
eazes 7l mnto the category of scaslatuns sumplex  Surgical
srarlet ferer arises after bumns and wounds w the skan or mucous
b the cousal orgamsm bemg mmpk d an the myured
tissues  Except for the fact that faucal sgns are muld or
absent assumung that the site of mmplantation is not m the
fauces 8s may oceur after the surgical myurses resulting from
tonsillectomy the disease pursues a normal course Probably
the commonest, forms of surgical searlet fever apart from thoso
oceurring after bums are those followng eperations i the
naso pharynx and its assovsated cavities chiofly tonsWectomsy
the anset. of the disease occurting withwn the asual limits of tho
meubation period m the 4839 immediately succeeding the
operation  Puerperal scarlet fever occurs during the pucrpenum
and may be the result of mfection oconrmng normally by
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by a purpura mvolving nearly the whole of the skin surface
of the body and Imbs Continuous vomuting and disrrthea
aro charicteristic and before the mtroduction of speafic
treatment the condition was almost mvanably fatal m one or
two days  Whilst completo exhaustion 1s usually a promment
feature zome cases show an extremo dogree of delirrous oxorte
ment and may mjure themselses or others m therr mamacal
outbursts In all cases death 15 due to circulatory farlure and
m the absence of distimetnve signs during Ife the diagnoss 1s a
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Fic 9 Temperature and pulse chart of recovered case of the
septic type of scarlet fever Patient admitted with rash of
moderate mtensity and uleerated throat Developed bull
nech pourng nesal ducharge and doublo oforrhcea by the
enhth day Tollowmng doublo mastoidectomy on eleventh day
gradually sottled When discharged from hospital 1n twelfth
weeh uvula d sappeared and much of
soft palate

matter of derable difficulty especially as post mortem
exammation <hows nothing more than mtense toxemic
changes

Septic Type Also termed scarlatina anginosa this type 1s
usually seen m young children and 1ts clinical features appear
0 be the result of an evaggeration of the pyogeme properties
of the imfecting stram of streptocovcus  Throat signs and
symptoms aro severe from the first The rash 15 usually well
developed but occasionally blotchy septic rashes especially
m the neighbourhood of the large jomts may confuse the
The temperature 1s lugh 103 or 104 F but

appearance
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by desquamationis however necessanly scarlet fever Desqua
mation commenemg as pinholing on the neck or upper part of
the chest and proceedmg to criching at the finger and toe tips
at the appropmate period would be defimite retrospective
evidence of scarlet fever but m the difficult case moro often
than not such convinemg evidence 18 absent or ambiguous and
after weighing up all the factors diagnosis can only be a matter
of probabitity The value of the Dick test mn diagnosis 19
Linuted smeo all cases of scarlet fever do not give a positive
result mn the early stages whilst a farr proportion remam
posiive m convalescence ‘The continuance therefore of a
positive or & negative reaction from the eathest stages through
out convale cence would not rule out scarlet fever m the
presence of characteristic chnical features but m their absence
the diagnosis would be 1mprobable The reversal of a Drck
posttive reaction m the early stages to & nmegative n con
valescence durmng the course of an eruptive fever climecally
suggestive of scarlet fever would be absolute confirmation of
that diagnosis The Schult. Charlion reaction may also be of
value but there are defimte hmuts to its usefulness The
absence of blanching does not m itself negative the diagnoms
as Blake (1927) found that failure m 20 per cent of undoubted
cases will occur and if the test 13 postponed until the thard
day of tho rash 1n half the cases the phenomenon will not be
elieited  The reaction suffers somewhat also on account of
1ts delay 1n time of appearance as by the time 1t may reaconably
be expected to oceur the bachground of rash may have faded
In general therefore the results of this test mn dizgnosis are
disappomting since 1t 18 mn late faded rashes famt transient
rashes or coatse equivocal rashes that assistance m diagnosis
18 most urgently requred In actual practice the blanching
effect 15 most consistent m the early typical punctate rash m
which help m diagnosis 15 little needed and apart from 1ts
use 1 distmgwshing between scarlot fever and rubella n
which 3t may bo helpful 1t 15 not much employed 1n routme
work  Throat swabbing may bo of matenal aswstance the
presence of streptococcus pyogenes m nearly pure culture or
in large numbers and particularly if the o can be shown to
Lolong to current epid 1 1 stramns by serol typm,
£1ving support to the diagnosis  Beanng m mund the frequency
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myvasion of the nasopharynx A certan proportion of these
cases 13 however, really surgical searlet fever the streptococeus
pyogenes bemg implanted in the gemtal tract It has been
stated that women m the puerperium are partieularly prone to
contract scarlet fever but Dicl testing of such women does not
show that they are more susceptible than others at the same age
period  Opmuons differ as to the dangers of puerperal scarlet
fever but smee mfection of the gemtal tract by streptococcus
pyogenes always holds <ertous possibilitics, caution should be
observed in prognosis  Even when the pnmary site of infection
19 1n the fauces the most vigorous precautions are necessary
to provent transmussion of the orgamism to the maternal
passages
Typhowl Type Ths form of the disease has been deseribed
by Ier and Goodall among others but at present 1t 1s a ranty
The condition commences as & well marked attack of scarlet
fover but nstead of the temperature subsiding with the
abatement of the throat signs and fading of the rash 1t assumes
a reputtent character lastmg for three or four weeks no com
pheation bemg found to account for the pyrexia Exhaustion
18 also a feature
D Tt has been q d by Hobson (1936) whether

the term scarlet fover has any claim to be retamed m the
clinteiwn s vocabulary of diseases but our view at present 1s
that while scarlet fever can no longer be held to be an epidermio
logteal entity 1t must still be regarded as & chiuceal entity and
as a descripive term scarlet fever mmst still be retamned
Scarlet fever 1s a well recogmised chnieal combimation of signs
and symptoms and although from time to time one or other
common feature may be absent diagnosis will depend very
largely on the appearance of the throat and the rash parta
cularly the latter In typical cases there will be httle difficulty
but 1f the rash has been famt or fleeting or if the case 1s seen
when the rash has faded the only practieal course 1s to 1+olate
the patient and await events The cleanng of the tongue may
be of assistance and the occurrence of such compheations as
early arthntis or nephritis ab the characteristic time 1s very
helpful  Ob.ervation of a suspected case of scarlet fever
however usually resolves itself mto waiting for desquamation
Not evers, case which has shown a suspieious ery thema followed
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or one or other of the barbiturates may bear « smulanty to
the scarlatmal exanthem Serum rashes are almost mvanably
urticarial mn type and m our expenence have not therefore
given nise to much doubt in diagnosis and the rame could be
said of scarlatimform rashes asemibed varously to septic
processes articles of diet dentition enemata and purgatives
On occasion however some forms of erythema the result of
Wweanng a new garment next the shin have caused considerable
uncertamnty and 1t 15 possible that such rashes may be more
frequent now than formerly owing to the soplustreation of
textiles The populanty of sunbathing has also been followed
by erythemata and headache which the notifying practitioner
has occasionally mustaken for scarlet fever Exfohatue der
matitss 19 also sometimes mstahen for soarlet fever m the stage
of desquamation
Prognosis In the present emdemic type of the diseise this
15 good the average case fatality rate in Great Bntam bemg
about 0 5 per cent  With such a rate 1t 13 1mpossible to estimate
the effect of the mtroduction of sulphonamdes on the rish of
death and the same will apply to pemoillin when 1ts u o n
scarlet fever bocomes more generdd It s to the effect of these
substances on complications that we have to look for an
mprovement m prognosis and whils we believe that the
outlook on these has improved with the use of sulphenamides
1t could hardly be said that this has been dramatic The
introduction of the specific antitoxin has much improved
prognosts 1n the towic type of scarlet fover Whereas formerly
practically every case succumbed a third or half of the patients
may now bo saved In the septic type prognosis still requires
to br guarded antitoxmn bemng able only to exert an uncertain
effect on the septic processes associated with the upper respira
tory tract but considerable benefit 1s to be expected from the
use of sulphonamides and pemeillin on this form of the disease
Apart from the severo types prognosis depends on the occur
tence of broncho pneumoma or otiis media followed by
dit1s and bran such pheat bemg
the immediate cause of death i the few fatalities now en
countered  In uncomplicated otitrs media satisfactory healng
ma}y be expected 1n a few weeks 1n the great majority of cases
and m the past 1t has been customary to assumo that hearmg
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with whielt a profuse growth of streptococeus pyogenes can be
obtamed m the early eruptive stage of scarlet fover a negative
plate would be strong presumptive evidence that the case was
not one of scarlet fover

In differential diagnosis the appearance of the throat before
the rash or after 1ts disappearance may suggest diphthera
In the latter there 13 less redness of throat and palate mem
brane 18 more difficult to detach and the tongue does not
undergo the charactemstic changes seen i scarlet fever On
clineal grounds however 1t 1s often a matter of the greatest
difficulty to distinguish between membrane found m muld
degrees of tonsillar diphtheria and some forms of streptococcal
exudate mcludmg that found mn scarlet fever and i these

1

cases b )! € tron 1 conjunction with Schich
testing 15 of great assistance Apart from diphthena the mam
& 1 ariso m tion with other exanth ta and

rashes followmg drugs enemsta serum and various skm
ntants Rubella when the rash 13 profuse and fine n texture
on the trunk may resemble scarlet fever but its morbilhform
appearance on the lmbs its presence on the fice the enlarge
ment of the lymph nodes and catarrhal onset will usually
decrde  The help which may be expected from the Schultz

Charlton test m this connection has already been mentioned
Prod 1 rashes in chickenpor and measles not mfrequently
give oceagion for errors in diagnosis as also do those of smallpox
if that disease 1s prevalent In wiew of the resemblance which
some chiel enpox prodromal rashes bear to those of scarlet
fover and the not mfrequent concurrence of these diseases

difficultres i the diff 1d are not

and unless these are resolved by the appearance of blanching
on performmng the Schultz Charlton test often the only course
18 £0 awart deog t The prod 1scarl ragh of
measles also p ts practical 1 pecially as the rash
may be the most obvious of the early prodromal phenomena

Durmg measles epidemics the presence of eatarrh in a suspected
case of scarlet fever should engender caution and the appear

ance of hoplik s spots carefully watched for There should be
no real difficulty m chstmguwishing between scarlet fover and
measles duning the stago at which the true rash of the latter
19 seen  Of the drug rashes those due to belladonna aspmn
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or one or other of the barhiturates may beir a sumulanty to
the searlatinal exanthem  Serum rashes are almo t mvanably
urticanal m type and mn our experience have not therefore
given rice to much doubt 1n diagnosis and the same could be
said of scarlitimform rashes asonbed vamously to septic
processes articles of diot, dentition encmata and purgatives
On occasion however some forms of erythema the result of
wearng & new garment next the shin have caused considerable
uncertants, and it 1s posaible that such rashes may be more
frequent now than formerly owing to the sophstieation of
textiles The populanty of sunbathmg, has also been followed
by erythemata and headache which the notifying practitioner
hay occasionally pustaken for scarlet fever Fafoliatise der
mafitis 18 also sometimes mustahen for searlet fover m the stage
of desquamation
Prognosis  In the present epidemic type of the discase this
18 good the average case fatalty rate i Creat Bntamn betng
about 0 5 per cent  With such a rate 1t 15 impossible to estimate
the effect of the mtroduction of sulphonamudes on the nsk of
death and the same will apply to pemallm when its n<e m
scarlet fevor becomes more general It 13 to the effect of these
substances on complications that we have to look for an
improvement m prognosis and whils* we beleve that the
outlook on these has improved with the use of sulphonamdes
1t could hardly bo said that this has been dramatic ‘The
mtroduction of the specific antitoun has much improved
prognosis m the toxie type of scarlet fever Whereas formerly
practically every case succumbed o third or half of the patients
mey now bo saved In the septic typo prognosis still requires
to be guarded antitoxin being able only to exert an uncertan
effect on the septic processes assocuted with the upper respira
tory traet but considerable benefit 13 to be expected from the
use of sulphonamudes and penterllin on this form of the diseace
Apart from the severs types prognosis depends on the oceur
renco of broncho pneumonia or otitis media followed by
mastowditis and bramn such pl being
the immediste cause of death in the few fatahties now en
counterod  In uncomplicated otitia media satisfactory healing
may bo expected mn a fow weel s 1 the great majority of cases
and m the past 1t has been customary to assume that heanng
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with which & profuse growth of stroptococeus pyogenes can be
obtaned 1n the early eruptive stage of scarlet fever a negative
plate would be strong presumptive evidence that the case was
not one of scarlet fover

In differential diagnosis the appearance of the throat before
the rash or after 1ts dwappeirance may suggoest diphtheria
In the latter there 1s less redness of throat and palate mem
brane 19 more difficult to detach and the tongue does not
undergo the characteristic changes seen in scarlet fever On
climcal grounds however 1t 1s often a mattor of the greatest
difficulty to distingmsh botween membrane found mn mild
degrees of tonsillar diphtherra and some forms of streptococcal
exudate mcluding that found n scarlet fever and in these
cases bacteriological examination m conjunction with Schick
testing s of great assistance Apart from diphthenia the mamn
difficultres amse m connection with other exanthemata and
rashes following drugs enemata serum and vamous shm
wntants Rubelle when the rash 1s profuse and fine n texture
on the trunk may resemble scarlet fever but its morbilliform
appearance on the limbs 1ts presence on the face the enlarge
ment of the lymph nodes wnd catarrhal onset will usually
decxde The help which may be expected from the Schultz
Charlton test i this connection has already been mentioned
Prodromal rashes m chiclenpoxr and measles not infrequently
give oceaston for errors m dragnosis as also do those of smallpox
1f that disease 15 provalent In view of the resemblance which
some chicl enpox prodromal rashes bear to those of scarlet
fover and the not infrequent concurrence of these diseases
Arfficul m the d 1 diagnosis are not
and unless these are resolved by the appearance of blanchmg
on performing the Schultz Charlton test often the only course
18 to awatt desq b The prod 1scarl form rash of
measles also presents practical difficulties especinlly as the rash
meay be the most obvious of the early prodromal phenomena
‘During measles epidemics the presence of catdrrhin a suspected
caso of scarlet fever should engender caution and the appear
ance of hophb 8 spots carefully watched for  There should be
o real difficulty m distingmshing between scarlet fever and
g the stage at which the true rash of the latter
se due to belladonna aspinm,

0
measles durm
1s seen  Of the drug rashes tho;
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or one or other of the barbiturates may bear o sunilanty to
the scarlatinal exanthem Serum rashes are almost mvarably
urticanal m type and m our expenence have not therefore
given mse to much doubt mn diagnosts and the .me could be
sad of scarletimform rashes aserbed vartously to septie
processes atticles of diet dentition enemata and purgatives
On oceasion however some forms of erythema the result of
wearng a new garment next the skm have caused considerable
uncertamnty and 1t 1s possible that such rashes may be more
frequent now than formerly owmng to the sophistication of
textiles The populanty of sunbathing has also been followed
by erythemata and headache which the notifymg practitioner
has occasionally mistaken for scarlet fever Exfohatue der
matirs 18 also sometimes mstaken for scarlet fever m the stage
of desquamation
Prognosis In the present epidemic type of the disease this
13 good the average case fatality rate i Great Britan being
about 0 5 per cent  With such a rate 161s impossible to estimate
the effect of the mtroduction of sulphonamides on the r1sk of
death and the same will apply to pemaillm when 1ts use m
scarlet fever becomes more general It 1s to the effect of these
substances on compheations that we have to lookh for an
mprovement n prognosis and whils we believe that the
outlook on these has improved with the use of sulphonamdes
1t could hardly be said that this has been dramatic The
miroduction of the speaific antitoxm has much improved
prognosis . the toxie type of searlet fever Whereas formerly
practically every case succumbed a third or half of the patients
may now be saved In the septic tvpe prognosis still requires
to be guarded antitown being able only to exert an uncertan
effect on the septic processes assocrated with the upper respira
tory tract but considerable benefit 15 to be expected from the
use of sulphonamudes and penterlln on this form of the disease
Apart from the severe types prognosis depends on the oceur
rence of broncho pneumoma or otitis media followed by
ditis and bramn pl. such pheations bemg
the immediate cause of death in the few fatalities now en
countered  In uncomplicated otitis media satisfactory healmg
may be expected m a few weohs m the great majority of cases
and m the past 1t has been customary to assume that hearmg
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18 ittle 1f at all, affected subsequently Surveys by Kerndge
(1937) among childron m I, CC special schools for the deaf

with the g pt audiometer however suggest that chrome
heaning defects may be traced m about one siath of cases to
otiis media licating the acute mfect d of

childhood and in this group 22 per cent were traced to scarlet
fever In view of these findings therefore 1t may bo necessary
to revise our views on prognosts m respeet of hearng defects
of which may only appear some time after discharge from
hospital or 1solation Nephritis must be taken seriously but
m all but exceptional cases the immedate prognosis 13 good
whilst the careful work of Camphell (1928) assures us that
scarlet fever 13 not an mmportant factor 1n the production of
chrome nephritis in later hfe Endocarditis seems eapable of
showmng a derable degree of diate recovery bub if
pericarditis occurs the outlook 13 very serous  Wath reference
to the effect of scarlet fever on patients already subject to
rheumatic carditis we agree with Hector (1926) that there 1s
a defimte tendency towards an exacerbation of the heart lesion
which should be most carefully watched throughout the illness
Prophylaxis  General measures mclude compulsory notifier
tion with 1ts admimstrative corollaries of hospital isolation
and termunal disinfection of premises Whilst the facihties
for treatment which exist mn modern hosmitals may possibly
haye made some contribution to the reduction of case fatality
rates 1t 15 not now generally beheved that hospital rsolation
has had much effect in preventing spread of infection The
preval of % benign epid type of the diseaso has mduced
many public health authonties therefore to abandon wholesal
hospital 1solation n favour of home 1solation 1n selected cases
In some areas thrs policy has made hitle progress however as
the general public having become accustomed to hospitakisa
tion of scarlet fever are dufficult to convince that this 1s no
longer necessary ~ Similarly views on termunal dismfectron
have undergone alteration and elaborate and expensive
measures have been given up by many authorities and replaced
by sprng cleanmg and thorough airmg without detriment
to the tact: Other ad e consist m
antme period of seven to ten days on contacts

1mposing & qUAar
ang the<ge ar‘é examned with a view to the discovery of a possible
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fecting ambulatory case disclosed by the of
desquamation or rhmorrhoea The mulh supply 1s nquired
mto in order that this as a common factor 1 a seres of cases
may not escape attention Chiefly owmng to the existence of
large numbers of cases of latent and patent infection by

st; pecially mn urban 3 m
which opportumnes for frequent and mtimate contact are
many 1t 1s doubtful 1f these ad trative apart

from those directed to safeguardng the rulk supply have
more than 2 partial effect on the dissermnation of scarlet fever
even when pursued with exemplary thoroughness
dctie Immumisation  Streptococcal toxm has proved a
tivel 1; when lated mnto the human
subject and <nce the discovery of the Dichs much work has
been published on active on which can now be
regarded es a safe and reliable procedure In Western Europe
and America probably owing to the muld type of scarlet fever
now prevaihng field work has not been pressed with the same
energy as mn the case of the corresponding procedure m diph
theria but m the Far East Toyoda (1930) has proved the value
of active immunisation on a large scale In this country and
Amenca the method has been applhed with a considerable
amount of success to fever hospital staffs m whom the madence
of scarlet fever results ;n loss and d of
tramung  For example Benson (1928) i the Edmburgh City
Hospital brought about a 91 per cent reduction m the meidence
of scarlet fover among his nurses and at the North Western
Hospital after the procedure was mtroduced scarlet fever was
practlcal.ly abolished from the nursmng staff In practice
13 d by the Dick test positive
reactors receiving a course of five mjections of 600 2000
5000 2,000 and 50 000 skin test doses * at weekly ntervals
The Dichs (1933) claim that with such a dosage 9. per cent of
su ceptibles will become Dick nepative withm two weehs
after the final mjection and 1t 13 to be expected that 90 per
cent will remam immune for from one to five years Asm
all forms of active ¥ occur and

t The !km test dose 15 the amount of toxin nece sary to produce a reaction
ot least I cm in damet about twenty four hours sfter intracutaneous
uqecmm " the majonty of mdiv duals susceptible to scarlet fover
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m Benson s sories of young female adults these occurred m
10 por cent after one or other of the immumsing mjections
When the mutial immumsmg dose of 500 shm test doses 1s
exceeded orin the lughly phible the t 1y
reproduces the features of the mitwal tosemue phase of scarlet
fever in a modified form with pyresia malaise an enanthem
and a scarlatimform rash as 1ts man characterstic  To this
the term  searlatinoid syndrome  hag been applied  In order
to save multiplymg mjections immumsation aganst scarlet
fover and diphtherta muy be combined the necessary doses of
both antigens bemng mied m the syringe before mnjection
Passie Immumisation  As ongmally carned out the ugual
procedure was to Dick test the contacts and mject 5to 10 cc
of scarlet fever antitoym subeut Iy or larly
mto contacts This gave immediate protectron 1n & hgh
percentage of cases mn 84-95 per cent of cases n a seres we
reported m 1929 but the duration of immumty was relatively
short and fell off rapdly after the first weeh To obtamn
immumity lasting for two or three weeks doses such 2s 10 ce
wero necessary and in any case mdrviduals showmng a strongly
positive Dick test required that amount Since highly refined
and concentrated scarlet fever antitoamn became available
Bradshaw (1939) has reported that 075 cc of the serum wll
give a hugh proportion of ful pasave tions m
child contacts Expemence has shown that pissive immuniss
tion 15 only & partial remedy for the dropping  cases which
are a problem to those 1n charge of residential schools children s
wards ete since the effect seems to bo i the nature of
temporary blockmg of the disease dunng which the tissues do
nothing to clear themselves of the mfecting agent When
passive immunity has waned the mvasive properties of the
organism assert themselves and the disease may occur
Emploved therefore as the sole means of preventton 1t 1s apt
to lead to & false senso of secunty which is dssipated by the
appearance of further eases Accordngly the method has
defimute mutations but provided these are recogmised 1t has
certan spheres of usefulness eg m the prevention of searlet
fover n suscoptibles abont to undergo such operations m the

nasopharynt as tonstlectomy
Txle’atm};:t The patient should be isolated and whether
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this 18 carned out m the home or the hospital will depend on
the switability of the home surroundings and the policy of the
local public health authomty If home isolation 18 decided
on the requirements of the sick room m respect of good ventila
tion & sunny aspect an open fire and proxmuty to a water
loset should bo satisfied as far as possible  The patient should
have for hus sole use and marked in some distinctive way 1f
necessary crochery and cutlery tooth brush and hairbrush
soap towels thermometer, and a supply of old books and toys
which can be bumed afternards In the room should be
placed two overalls just mnside the door and a wash hand
basm with soap nailbrush and some dilute disinfectant for
the hands if desired  The nurse or medical attendant must
always put on the overall when enternng the room and
before lewving tske 1t off and scrub up the hands With
these precoutions there need be no fear of the carmage of
scarlet fever or other streptococcal mfection from the patient
to others A sheet wrung out 1n carbolic lotion 1 m 80 and
hung over the doornay does nothing to prevent the spread of
mfection but 1s a useful warning to others to keep out  Articles
used for treatment or nursing should be sterilised at once—
for example after food or medieme crochery should be boiled
A plentiful supply of swabs to receive nasal discharges m the
chape of cotton or lmen rags or paper handherchuefs should be
provided and after use thrown at once m the fire After
excreta have been deposited 1n the water closet bedpans should
be wiped out with 11n 20 carbolic lotion  Bed and body linen
can be dealt with safely 1n the domestic wash tub If home
1solation 15 conseientiously carried out on these hnes some
medical officers of health for example Forrest (1936) have
found no harmful results from allowng contacts to retumn to
school or work after the expiry of the usual period of quarantine
mn the same way a9 1f the patient had been removed to hospital
1t should bo noted however 1n this connection that the official
recommendation in the jomt memorandum of the Mmustrv of
Health and Board of Education 13 that school children Iiving
the same house m which a patient suffermg from scarlet fever
13 bemg treated should be excluded from school durmg the
whole poriod of iness and for o week thereafter

The present day conception of the pathogenesis of scar et
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fever complieations ansing out of the work of Allon (1938)
has mntroduced & number of problems mto the methods of
1solation and particularly the hospital management of patients
suffering from scarlot fever He found that complications
followng re mfection were frequent m mulhiple bed wards
whereas 1 patients nursed m cubrcles or m wards to which
only pitients with the same serological type of streptococcus
were admutted they were few  Allison recommends therefore
cubreles for all cases of scarlet fever treated mn hospital or
thewr 1solation m separate wards according to the serological
type of primary mnfecting orgamsm  In passg 1t may be
noted that the former of these recommendations grves strong
support to the pohcy of home 1solation  As far as hosptal
1solation 15 concerned the structure of the majority of fever
hospatals 1s hardly likely to perrut mdividual isolation and
consequently this proposal can only be regarded as a counsel
of perfection TFollowing the mtroduction of the doctrine of
fect d deration has been given to ward
management and nursmg methods with a view to preventmg
comphcations m open wards and undoubedly these can be
reduced by attention to certzin details In the first place
unless the weather 1s too rigorous ventilation should approach
as nearly as possible to open ar conditions  Hospital prachice
assumed m the past that i order to secure the well bemg of
the patients scarlet fever wards should be mamtamed at a
temperature of 60°F or over but thus was too often realised
at the expense of adequate ventilation The modern tendency
18 to mahe sure of ventilation and pay more attention to
mdividual needs m respect of warmth the patient being hept
comfortable m bed with hot water bottles garments and bed
clothes In summer free use should be made of balconies
Drrect sunlight 1s also of mportance and free ventilation will
encourage 1ts entrance mto wards  Allied to free ventilation
15 proper bed spacmng and distance between bed centres
1deally not less than 12 feet and never less than 8 feet  Patients
sufferng from septic compheations should be be removed to
cell or cubicle wards and if these are not available they should
be nursed on the strctest bed 1solation prineiples meludmg
face maskmg A high standard of eseptic nursing should be
oxacted and this takes for granted that adequate staff with
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proper facilities for carrymg out the techmque 13 provided
In many hospitals the tramsfer of patients to convalescent
wards at & certain stage of 1llness will also be found practicable
Such methods as the above have been carmed out mn many
fover hospitals for & long period but i view of the high mm
portance now attached to dust borne infection and the realisa

tion that 1ts dissemmation 18 largely the result of disturbance
of dust dunng bed meking and sweeping has led to investiga

tions which have as therr object the suppression of dust

Van der Ende and Thomas (1941) have devi ed methods of
ohing bed clothes and floors which under experimental condi

tions wonld appear to go far m supplymyg a satisfactory solution
to the problem  Short of the adoption of oiling methods damp
dusting and ping are imperative The pr of aenal
mfection by droplet nucler has been studied by Wells (1936)
and the employment of ultra violet radiations and disinfectant
mists and vapours may eventually do much to render safe the
atmosphere of the large open ward Ewvidence of the success
of dust suppression and aeral disinfection under routme
conditions has been slow m accumulating and 1t s to this
entical test that we must look for final proof of re mnfection
23 the cause of many of the complications of scarlet fever

It cannot be demied that the doctrme 15 attractive and 1t has
gamed wide currency but some have been entical Tor
example Schales (1944) while not disputing the importance of
ero s mfection does not regard 1t as an ymportant cause of the
serious complications of scarlet fover such as nephmtis or
primary scarlatinal theumatism nor the preponderant factor
n the minor ones Moreover when the policy advocated by

Allison has been carried out 1 practice the results are not as
favourable as might have been expected Bergmann (1944)

reporting that of 100 scarlet fever patients treated m single bed

wards 51 per cent escaped compheations as compared with

32 per cent among an equal number accommodated 1n open

wards It has never been as erted that re mfection accounts

for ell the complications 1n scarlet fover and such opmions

and findings do not make the purswt of the lghest standards

of ward management any less desirable but they serve to

emphasise the himtations of even the best systems of ward

management
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General Management Mild cases of the ssmplex type should
remam 1n bed for ten to fourteen days but m the sharper cases
the patient will not be able to get up in less than three weeks
Complicated cases will require to remam m bed but when
apyrovial and pgeneral conditions warrant i1t those with
otorrheea or rhmorthea take no harm from bemng up a little
n the open air  Diet durmg the febrile stage should be mlk
given m stated quantities at regular mtervals with plenty of
water impenal drink or still lemonade contamng glucose
between whiles ~ When the temperature 1s normal mlk
puddings potatoes mashed with butter and other germ solids
may be added for a day or two and thereafter the diet 19
augmented gradually with fish tripe or chuichen until at the
end of a fortmght the patient should be on a full mixed diet
Blanket bathing should be carmed out every day and when the
patrent 18 up daily hot baths may be giien In the early
stage the toilet of the mouth should be performed by swabbing
the tongue gums and cheel with boroglycerme Local treat
ment of the throat 1s hmited to frequent simple gargles but
if faucial angma 1s marked gentle flushing from & douche emn
held about the level of the patient s head with hot soda bicar
bonate solution (6 grs to 1 oz ) every three hours 1s useful and
comfortmng If the throat 1s pamnful enough to interfere with
the proper nourishment of the patient ice crexm will often be
taken readily Should the temperature rise beyond 102 F
tepid spongmg will sometimes mduce sleep In the early stages
restlessness and muld delirtum are usually controlled by aspirm
but m more marked cases paraldehyde m 1 or 3 drachm doses
will be required  Apenents should be given if necessary and
1t 18 well to commence treatment with a bnsl saline purge
Routme daily testing of the urine should be carried out during
the first four weehs of illness

Specific Treatment A considerable volume of recorded
experience 1s now avallable on the treatment of scarlet fever
by scarlet fesyer antztoxm and 1t 18 generally accepted that the
serum everts a specific action m the early eruptive stage of
the dusease  Owing to the myld form of scarlet fever in Western
Furope and America 1t has not been possible to apply the
entical test of the effect of serum on fatality rates Alo
data concernmg the effect on the toxic and septic types 1s
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geanty but the general mdications aro that the results are
encouraging especially m the towic type as we might have

expected from the eatly
successes which were ob

tamed by the use of con

valescent serum For the
most canvinemng proof of
the speaific action of the
serum we Tely on the
clmical results m indi

vidual cases n the eatly
eruptive stage of the
diea e and no one who
has observed the results
m even a small number
of cases can fail to be
impreseed by the fact
that these saro well
marhed and constant

The most strihing effect
13 on the temperature
and pulse which m the
great majonty of cases
are brought to normal m
twelve to twenty four
hours The rash fades
early and the patient ox

periences s rapd return
to s usual well being
This 13 contnbuted to by
an abatement of the
throat symptoms

probably due chiefly to
& roduchion n faucral
@dema s mnspection of
the throat shows httle
or no dunmution of
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General Manayement Mild cases of the simplex type shonld
reman m bed for ten to fourteen days but in the sharper cases
the patient wall not be able to got up m less than three weeks
Complicated cases will require to remam mm bed but when
apyrexial and general conditions warrant 1t those with
otortheea or rhmorrheea take no harm from bemng up a Iittle
i the open air  Diet durng the febrile stage should be mulk
given n stated quantities at regular intervals with plenty of
water impertal drmh or still lemonade contaming glucose
between whiles ~When the temperaturo 1s normal milk
puddmngs potatoes mashed with butter and other sem solids
may be added for a day or two and thereafter the diet 1s
augmented gradually with fish tripe or chicken until at the
end of a fortnight the patient should be on a full mixed diet
Blanket bathing should be carned out every day and when the
patient 15 up daily hot baths may be given In the early
stage the toilet of the mouth should be performed by swabbmg
the tongue gums and cheel with boroglycerme Local treat
ment of the throat 13 lmited to frequent simple gargles but
if fancial angina 13 marked gentle flushing from a douche can
held about the level of the patient s head with hot soda bicar
bonate solution (6 grs to 1 oz ) every three hours 1s useful and
comforting  If the throat is pamful enough to mterfere with
the proper nourishment of the patient 1ce cream will often be
talen readily Should the temperature mse beyond 102 F
tepid sponging will sometimes mnduce sleep  In the early stages
restlessness and muld delirium are usually controlled by aspirmn
but 1 more marked cases paraldehyde m 1 or 3 drachm doses
wll be requred  Aperients should be grven 1f necessary nd
1t 15 well to commence treatment with a bnsh salme purge
Routme daily testing of the urine should be carried out durnng
the first four weeks of 1llness

Specific Treatment A considerable volume of recorded
experience 1s now avalable on the treatmont of scarlet fever
by scarlet fover antztoxm and 1t 1s generally accepted that the
serum exerts a specific action 1n the early eruptive stage of
the disease Owmg to the muld form of scarlet fever in Western
Europe and America 1t has not been possible to apply the
critical tost of the effect of serum on fatality rates Also
data concernmg the effect on the toxic and septic types 13
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refined and concentrated serum should be injected ntra
muscularly mto the lateral aspect of the thigh If a rapid
drop m temperature and pul ¢ do not appear within twenty
four hours the dose should be repeated but 1f the expected
result does not occur after one mjection 1t will usually bo
found that the continued pyrexia 18 the result of early ademtis
or ohitis

In the touc and septic types from 15 cc (13000 US A
unts) to 30 cc (30000 US A umts) of the refined serum
should be mven mtravenously snd when this route 13
employed the vanous precautions enjomed m the section on
sorum Teactions should be observed to prevent or mumimnoe
sorum shock  Serum sickness was expected to occur mn from
20-30 per cent of all patients treated with the preparations
of scarlet fever antitoxin in former use but with the refined
product m our experience the occurrence of the condition has
been exceptional

Chemotherapy The beneficial effect of the sulphonamide
group of substances i experimental and natural streptococeal
infections has led to their use in scarlet fever  With & view to
clearing up the early acute phase of the disezse and the avod
anco of complications Hogarth (137) has given sulphamlanude
alone and mn combmation with scarlet fever antitoxin without
significant effect Others however such as Peters and Havard
{1937) have ob d a sub 1 reduction m 1 5
with the same product  Qur own results obtamned so far are in
lne with the former worker but further observations are
necessary before defimte conclusions can be reached In the
treatment of already established complieations conflictmg
results have also heen obtained In some cases of ademitis
qumnsy otitis medis and rhinorrhees immediate and sometimes

pectacul D nt has been ob d and cases of
Tecovery in streptococeal menmgitis following scarlatnal otitis
are on record  On the other hand the results of chemotherapy

doses  Bince tho method of assay cannot be regarded ns giving results of the
d greo of sccuracy noss ble m the titration af such substances as d pt thena
&nd tetanus ent foxin official regulat ons providing for the standardisation of
scariel fover preparations have not so far been mntroduced in the T mxtad
Hangdom. The same att tuds was adapted by the Health Organisat on of
t}m {:ng\m of )uu:m which reported on this subject 1n 19 § and 1931
or thus reason we h ve g v tro
phai e g mmS en & olumet dosage of acarl ¢ fover antitox n
ACUTE TEVERS
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be suppressed  Sinco scarlet; fover now retwns 1ts importance
largely on account of compheations 1t 15 to the effect
of sorum m redueing these that we should look for con
vmemg proof of its practical aid m treatment and most of
those who have mvestigated this pomnt haye reported a diminu
tion It should be noted however that the appearance of
complieations 1n serum treatod cases is by no mesns rare and
the admunistration of scarlet fever antitoxn cannot yet be
regarded as presenting & complete solution to this most
1mportant problem  This brief account of the results of serum
treatment are those following on mtramuscular mnjection but
much more striking effects have been obtamed by Banks
(1933) who 13 & strong advocate of the mtravenous route m
practically all cases and by this method has reduced Mis
complication rate to 4 2 per cent and the penod of detention
m hospital to between two and three weeks It 1s possible that
the maximum therapeutic advantage of scarlet fever antitoxm
can only be obtamed from this method of mjection but the
ever present possibihty of sharp immediate reactions has
deterred many from following this practice as a routimne mn the
ordmary case of scatlet fever 1 which at present the prognosts
15 excellent Subsequently Banks (1936) clammed equally
good results from mtrapentoneal mjection which 1s free from
the untoward reactions of the mtrivenous route By the
majonty of chmcians antitoxm 15 employed for all cases of
the toxie or septic types and m the sharper cases of the simple
type Accordingly in the latter group we are accustomed to
give serum. if the temperature 13 102 F or above if the rashis
very bright if there 13 well marked faucial angma if there 1s
delirtum, or much restlessness and m particular serum should
be given to all prients of five years or vuder unless the attacl
13 of the muldest To be effective serum should be given as
early as possible and m the simplex type doses of 3 cc
(3000 USA umts)? to 10 cc (10000 US A wmts) of the
1 Tn the above observations on scarlet fever ant toxin the dose 13 given 1
both cube centimetres and USA umts The latter are official in that
country and havo been promulgated by the National Institute of Health
of the Federal Government which has establ shed a standard serum as the
fized bas s with which other scarlet fover anfitoxins can be compared and
a dofimite smount of this standard serusa 13 defined as s umt Ths

umt 15 10 times the smallest amount of scarlet fever antitoxin necessary
to ::s:nmlme one test dose of toxmn each test dose representng 5 skin test
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with frat ymee  ‘The bulk of cases will yreld to this but m
some 1n order to secure efficient setion of the skin hot packs
or the hot air bath will be required  Again an alkalme muxture
contaimng 30 gre each of soda bicarbonate and potassum
ertrate 1n an ounee of water three or four times datly may have
a rapid effect m clearing up the condition  If uremua occurs
5-20 oz3 of blood according to the age of the patient should
be withdrawn and convulsions controlled by hight anwestheaia
The 1 of shght alt m the late stages of the
complications 1 spite of dietetic restrictions will sometimes
yield to cautious additions of protem to the diet Tinally
when the hidney function has hecome normal the patient s
anzmua will require treatment It has been suggested by
Osman (1923) that large daidy doses of alhah equal parts of
sods hicarhonate and potassum citrato m 200 gr doses daily
for those under reven yoars and 400 grs for those over that
2ge 1s & valuable prophylactic agamst scarlatinal nephntis
when given durmg the first three or four wechs of the disease

Adenitis may be treated simply by the application of cotton
wool and a bandage but sulphanilanude and Im eed poultices
or cataplasma haolin may hasten resolution m woll marhed
cases If suppuration occurs hot horic fomentations should
bo applied and ineision and dramnage delayed until very obvious
fluctuation 1s present

If ofitrs media grves warning of 1ts pre enee by acute mgns
and symptoms pemalln treatment should bo mstituted at
once and n a high proportion of cases the dosage outlmed
ahove continued for threo or four days will usually produce
rapid recovery The first sign however of acute otitis media 1n
rearlet fever 13 usually otorrhaia and agan pemserllin should be
gven I this substance 18 not available treatment on con
eorvetive hines rhonld be imtiated by moppmg out the ear
thoroughly every three or four hours with a small pledget of
wool securely atteched to 2 wooden probe or forceps and
fimshmg by mopping with methyl-ted spmt ot mstilling o
fow drops of glycermo of carbolic  When carned out consclen
tiously threo-or four times daly or more frequently when
dischargo 13 exceptionally profuse the bulk of cases wall yield
excellent results  In o certam proportion of c2 es however
ttese measures will fall and in order to prevent chrome ear
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may sometimes be disappomting We nre of the opmion
however that unless there are mdications to the contrary
one of the sulphonamudes should be preseribed esther alone or
m conjunction with pemeillin of available particularly if the
complication 18 severe At the outset the dosage should be
high 8 9 gms per day according to age and dimumished after
two or three days

Pemallin: The action of this substance i the treatment of
scarlet fever has not yet been fully explored but so far as our
preliminary observations go we have not been able to note
any chimical effect on the eruptive stage In the treatment of
a himited numbe r of pyogenic comphications 1t has been effective
particularly mn otitis media m which the results have been
very promismg and 1t certamly should be employed m all
cases of the septic typo of the disea.e and in all <evere complica
tions due to streptococcal mvasion At present untl 1ts
therapeutic efficiency 1s defined 1t mught be as well to combime
1ts admumstration with one of the sulphonamides A total
daaly dosage of 240 000 urts should be given by the continuous
mtramuscular drip or 30 000 wmts given by mtramuscular
mjection every three hours

Treatment of Complications  Early arthrifis 1s treated by rest
of the affected jonts radiant heat from the electric cradle 1f
the pam 1s severe and the local application of o1l of winter
green The later arthntis of the rheumatic type associated
with endocarditis 1s treated on the same princples as acute
thoumatism and prolonged rest will be requred In a fow
cases of this type we have seen striking benefit result from the
mtravenous m)ection of scarlet fever antitoxin mn 10 or 20 c ¢
doses 1 the early stages but whether thus result was attnibut
able to a speafic or a non specific action must be left open
Pericarditis should be treated bv the admimstration of pemi
albn «nd sulphonamudes and dramage of the pericardium
may be necessary Suppurative arthntis will require the
assistance of the orthopadic surgeon

In nephritis the patient 1s put in a blanket bed and the shin
encouraged to act with hot bottles A saline purgatie eg
sulphate of soda 15 given and the patient put on a mulk diet
until the urme 18 clear for a few days Abundant glucose
should be supplied preferably n the form of drinks flay oured
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acute toxwmias mtravenous mjection of 5 por cent glucose
1 salme by the contnuous drip 18 mdicated Extreme delt
num occasionslly encountered mn these cases will need full
doses of morphme and hyoscme

Sephic carlet fever apart from serum pemeillin and sulphon
wmudes does best on an open sar regime and the patents
strength supported by liberal and frequent feedmg and
sbundance of fluids one or other of the propretary foods such
as Bengers ond solutions of glucose bemg most swtable
Difficulties arealmost certain to anse however 1n the true septic
case as nourtshment 18 resisted on account of pamn and diffieulty
m swallowing In these cases the nasal tube may be employed
with advantage and we have occasionally tempted small
chnldren to swallow appreciable quantities of 1o cream  In
those who will tolerate it gentle douching of the throat with
hot soda bicarbonate solution every two hours should be carried
out and judicious swabbing with glycenne of carbolic will be
helpful Tocal treatment however will nearly always be

ly objected to and the quent exh may

cancel any probable benefit  The vamous complications such
28 suppurative adenitis otitis media and mastoiditis broncho
‘puoumonia and empyeoma and suppurative arthntis should be
dealt with on the limes already indicated

Period of Isolation It 18 now the practice m the majonty
of fever hospitala to release scarlet fever convalescents not
suffering from complications at the end of four weoks and n
actual practice we hiave found 1t possible to discharge shghtly
over 30 per cent of our scarlet fever putients at this time
whilst by the end of seven weeks between 70 and 80 per cent
of our patients have returned home It 1s possible that the
penod of four weeks may be still further reduced and w thas
country snd Ameries periods of threo and even two weekhs have
boen tned without doleterious results Gordon (1934) who
has made an extensive study of this aspect of scarlet fever in
Detroit declares that we have been too much gwded n the
past by routine measures applied to patients in the mass and
that 1t would be much more scientific to deal with each case on
its monts He pomts out that wfectivity persists chiefly jn
the winter months and in joung children and vares hs
1solation penod accordmgly between four three snd even two




36 SCARLET FEVER

discharge 1t may be necessary to recommend removal of tonsils
and adenoids as the first step to bringng about a healthy
naso pharynx  When this 15 established the aural condition
m1y subside but 1f there 15 no mdication for this operation or
if 1t fuls then to obtam 7 t cure a tord op
will require to be undertahen  Should signs of acute mastorditis
be present n addition to acute otitis media when the patient
comes under observation pemallin combmed with sulphon
amde admumstration should be commenced pendmng the
d of the otologist as to the ty for op In
streptococcal memingitis treatment by pemealln and sulphon
amides holds out the best prospect of success
s Rhwnorrhea 1s often an mtractable complication and 1s an
mdication for plenty of fresh arr  Gentle nasal douching with
sodium bicarbonate biborate and chlorate 2 drachms of each
to the pint should be carmed out three times a day if the
patient 1s old enough to co operate Insufflations of dmol
snuff applied twice daly by means of an atomzer are also
useful while some prefer nasal installations of argyrol drops
As an adjuvant to these procedures the nasal mucosa may be
sprayed beforshand with adrenaln The nostnls should be
smeared with zine omtment to prevent execoriation and m
small children constant swabbing 1s necessary to prevent dis
charge mfecting the conjunctivee In chronic cases the services
of the rhmologist should be sought for the correction of defor
ymtres m the nose or for the treatment of pathological conditions
1n the para nasal smuses
Broncho g q abundant fresh aw frequent
nourishing feeds and oxygen should be given early by means of
an oxygen tent or by the nasal catheter Linseed poultices
should be appled to the chest and at the first sign of the
phication treat; t by p Ihn and sulphatl le should
be begun Careful watch should be Lept for a streptococcal
pleural effusion and 1if this occurs, repeated aspiration should
be performed and pencillin mtroduced mto the pleural cavity
TLater 1f the effusion becomes purulent surgical dramage will
cossal
belx'l:u¢ Sra};rlet Ferer In addition to the speafic treatment
outlmed above the patient reques frequent hot pachs and
hypodermic mjection of strychmme or coramme  As i most
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another person  opportunities for direct contact eg hissing
should bo avoided and they should have therr own towels
crockery and cutlery set apart  School or work should not be
resumed for a fortmght after release from hospital and patients
<honld bo m the open air 23 much as possible
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weehs As we have seen Banhs has reduced his period to
under three weeks by mtravenous mjection of serum and
Lenson m Edmnburgh has discharged patients at the end of
three weehs who had no serum treatment VWhen these
mymmal periods of hospital 1solation are adopted 1t 18 a wise
precaution to arrange for an exammation of the patient and
urme a week or two subsequent to discharge Such periods
apply only to «clean cases those showmg catarrhal or
suppurative dischirges requirmg solation until these have
ceased A certam proportion which become chronic and
resist all the resources of hospital treatment are usually
permitted to return home at the end of twelve weeks but such
cases should not be lost sight of and should te referred for
further medical supervision
Return cases  of scarlet fover are defined as those arismg
m mdividuals who have been in contact ¢g at home or in
an mstrtution with a person whose 1solation for scarlet fever
has recently been terminated They are usually recorded as &
percentage of the total annual scarlet fever admssions but 1613
now also customary to state the infecting case rate as well
+e the percentage of cases responsible for return cases cal
culated on the total annual number of scarlet fever patients
discharged from hospital From the earliest days of isolation
hospitals much thought has been expended on therr prevention
but m spite of the nost elaborate precautions thee unfortunate
occurrences cannot be elimmated and such mnfecting case rates
as 2 or 3 per cent seem mevitable m the present state of our
knowledge Patients should be examined with meticulous care
before discharge to make sure that they are free from all
clinical signs of infection and in some hospitals the system of
discharge blocks or convalescent wards 1s m vogue Con
valescents are sent to these for varying peitods before gomng
home to remove them from the more infections environment
of acute scarlet fever wards The oceurrence of common colds
immediately after discharge 1s undoubtedly responsible for
Lghting up nfectivity and the patient should be warned to
avold these as far as possible Probably the most important
precautions ate those advised to be taken by the patients
themselves for & week or two after their roturn home They
should not sleep m the same bed or the same room 1f possible as
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prevalence from the last few to the first few months of the
year has taken place during the last fifty years He has also
found that mn London and Glasgow merdence 1s lughly corre
lated with overcrowding Whilst the disease may occur at
any age 1ts mem ncidence 18 upon mfants m the first fow
months of hfe and m adults between forty five and fifty five
males suffermg more frequently than females In common
with other mfections diseases erysipelas has declmed as a
factor in mortality from 95 per mulhon n 1871-80 to 21 per
million m 1921-30 Mortality 13 very high m the new born
and during the first few months of Ife dummushes greatly m
the ten to twenty agoe pemod whilst thereafter 1t steadily
mereases with age The case fatabty for all notified cases
varies & good deal from year to year Hospital rates are
usually higher smeo such cases are subject to a process of
seloction on the grounds of seventy or poor socal circum
stances and for the ten year period endmg 1937 m the Edin
burgh City Hosprtal have fluctuated between 3 9 and 14 2 per
cent with an average case fatality of 8 3 per cent m 1 700 cases
In the past the attention of many has been attracted by the
apparent close associatton 1 seasonal meidence between
erympelas puerperal sepsis and scarlet fever but modern
statistical workers mcline to the belief that there 15 no real
correlation one with the others
Transmussion  Whalst outbreaks of erysipelas were common

1 the pre antiseptic era these are now unusual and we can
only recollect one or two mstances 1N OUT OWR oXperience when
case 1o cese mfechion was a In for a
source of infection m eqs;pelas mvestigation must not be
Imuted to the attempt to find an associated case of erysipelas
smcee an mdividuzl sufferng from almost any form of strepto
coccal sepsis or a masopharyngeal carmer of streptococeus
pyogenes may be the source There 15 also some reason to
beheve that occasionally infection may be autogenous m that
the oceurrence of 8 common cold may produce a sudden merease
1 the number of p P m the P

2nd an mfecting dose of these may be carried to a mdus smtable
for the meeption of the charactenstic Jesion  We have noted
that & substantial number of cases of erysipelas are preceded
by what the patient describes as a cold and Anderson (1939)




CHAPTER II
ERYSIPELAS
Synonym—The Rose St Anthony s Fire

Pathology The observation by Fehleisen mn 1884 that the
diseaso 13 caused by a streptococeus has been amply ¢on
firmed and whilst bactertological works stato that the orgamsm
can be most readily 1solated from the spreading margin of
the leston we have never found difficulty 1n obtaming hemolytic
streptococcl m pure culture from the flud m blebs by plating
directly on to blood agar Several have claimed that hemo
Iytic streptococer from erysipelas form a well defined group
but studies of therr serological charactenstics and toxigeme
properties have failed so far to provide convineing evidence of
any group specific relationship to tho disease In common
with other strams of streptococous pyogenes they fall mnto
Lancefield s group A and one or other of Gnfhth s serological
types Whilst erysipelas may oceur m mucous membranes
for example m the fauces or Jarynx 1its charactenstic site 13
mn the shin usually or the face The orgamsms multiply
the Iymphatic spaces of the cutis and produce a spreading
mflammatory cedema O 1y localised at oceur
or extension into the subcutaneous tissues may produce a
cellubtis  The marhed 1onal disturbances a ted
with sharp cases of the disevse must be attributed to un
d t d toxmns liberated by the at the site of
prolferation  No specific mmmune substances have been
satisfactonly demonstrated so far m the blood of erysipelas
patients or n experimental ammals  Apart from cedema of
the skin at the site of the erysipelatous process post mortem
changes are hmted to those of an acute toxemua or to those

denoting such pl asb ho 1 Occasion
ally pyemic abscesses yeldmg streptococer are found

Etiology Erysipelas has a world wide distribution and m
the Umted hmgdom shows a well marked seasonal madence
the period of highest prevalence bemg from December to May
According to Russell (1933) this movement of the maxmmum

40
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some part of the slan surface and on exammation the typical
features of erysipelas present themselves In tho great majority
of cases these will be found on the face commencing at the
mmer angle of the oye on the bridge of the nose at the nostrils
or on or near the esr The process however may origmate on
any part of the body starting from an obvious wound m the
new born from the umbilical stump or m less obvious sites
on the scalp or imbs particularly the legs The lesion shows
at first as an wrregular patch of dusky erythema of uniform
mtenstty This 15 tender pamful and shiny with a well
defined rassed edge which m the course of a few hours will be
found to have spread (Edema 1s also charactersstic and m
facial erysipelas the face generally 1s swollen whilst if the
process mvolves the eyelds these are puffy and closed Simularly
if the shin of the ears 15 mvaded these are greatly thickened
and pamful As the mflammation extends over the slun blebs
contaming amber flmd form on parts already mnvolved and
1f the spread continues these may scab and dry up the shm
ongmally mvolved losing 1ts angry appearance and becomng
the seat of a brown scaly d With the wids

of the area of spread the rate of progress tends to slow down
and extension oceurs by the fitful appearance of patches of
the charactemstic erythema  Usually after two or three days
to & weoh the condition fades out  When ery sipelas commences
on the face m the neighbourhood of the eye or nose 1t quekly
spreads to both cheeks givmg a butterfly pattern and 1t may
spread to the ears or up over the brow to the scalp the sub
cutaneous tissues of which become cedematous Extension to
the body from the face 1s not very usual but this may occur
by way of the scalp and the bach of the neck settmg up
wandening erysipelas m which the mflammation may spread
over nearly the whole of the skin surface Such severe mfec
tions are relatively rare  In erysipelas neonatorum the process
quichly spreads from the wmbilical stump to the abdomen
gemtals and buttecks and 18 sometimes almost fulminating m
character with extensive formation of bulle and sloughmg
of skm  Erysipelas has been held to cormmence m the larynx
grving rise to acute cedema of the glottis and 1t 1s occasionally
noted 1n the fauces which bocome greatly cedematous plum
coloured and sloughy 1In cases of puerperal sepsis we have




42 LRYSIPELAS

reports the observation that the onset of many cases of facial
erysipelns 13 proceded by a tonsilitis pharyngitis and rhmitis
Transmission 1n the past has been regarded as almost entirely
manual and this will readily occur by means of contammated
hands and mstruments unless complete a<epsts 13 mantaned
m performmg surgical procedures but the fact that the role
of the nasopharyngeal carmer of pathogeme streptococer 13
now widely appreciated means that droplet mfection may also
be a mode of spread  The portal of entrance 13 throngh a breach
m the slm or mucous membranes and whist this may be
obvious as for example when erysipelas oceurs n a surgscal
wound on the other hand 1t may be microscopic
Infectivity If strict asepsis 13 carmed out the mfectivity of
erystpelas 18 neghgible and cases can be readily nursed 1n open
wards with other patients on bed 1solation prineiples
Incubation Period This 13 short and usually given as from
2 to 8 dvys The imposition of quarantine on contacts 1s
unnecessary
Clinical Features Erysipelas has been cl1ssified mto vanous
types such as fraumatic when the slan lesion commences at a
wound or dwpathic when 1t appears without any obvious
breach mn the skm or mucous surface The assumption mn the
past that i the 1diopathic ease the breach is microscopie 18
regarded as unnecessary by Anderson (1939) who suggests
the use of this term for cases preceded by an early acute
mflammation of the upper respiratory tract Agam clmeian?
often classify the disease mto fac:al and corporeal or uandersng
accordmg to the part or parts affected while the term phlcy
monous erysipelas has been apphed to cases showmg sub
jacent extension to the cellular tissues In all however the
shin leston and the constitutional disturbances are essentially
the same
The period of myaston 15 usually short and the appearance
of the rash 1s not long anticipated by the abrupt onset of
the constitutional disturbances usually associated with an acute
febrile illness Thus there are rigors vomiting various degrees
of headache and a steep rise of temperature to 102 or 104 ¥
The patient 1s obviously 1ll at easo restless and may quichly
pecome confu ed and dehious The site of the local leston 18
disclosed by pam often desenibed as burmng or stiffness on
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monest complication 1n facial erysipelas  Acute nephrifis 13
not an unusual compheation whilst m severe cases hypostalic
F: and bronch are frequently seen  Whilst
not strictly speaking & compheation delirum tremens 1s apt
to appear during the course of erysipelas n alcoholies
Relapse and Subsequent Attack Relapse 1s a relatively
event mn conval from erysipefss and ocours m
approumately 6 per cent of cases Whilst a relapse 1s generally
less severe than the primary attach especially mn respect of
constitutional disturbance thus 1s not invanable and we have
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Fic 13 Temperature and pulso chart of prmary sttack with
relapss of facial eryspolas Patient was treatod with sulph
anilamide for first ten daya after admuss on and for four dsys
after onset of relspse

seen ope and even two relapses in the same patient ot greater
seventy than the oniginal illness  Second attacks are also rela
tively common and Ker states that no fewer than 17 per cent
of s erysipelas patients gave a previous lustory of having
suffered from the disease on one or more occasions As an
extreme mstance of this tendency to recurrence we may say
we have had under ohservation a patient who suffered from no
fewer than ten severe attachs over a pertod of three years

1 )i fl of the sk and
the well marked constitutional reaction usually make diagnosis
fanly endent  Vanous patchy eryibemats sach as zerum
rashes localised to the site of mjection may give a fawr Imitation
of the rash of erysipelas but the absence of pain constitutional




44 FRYSIPELAS

observed a smular condition mn the vaginal mucosa accom
panted by much superfictal necrosis the subsequent spread
to the vulva and surroundmg skmn leaving no doubt as to the
true nature of the lesion The lymph glands m anatomucal
relationship to the site of the leston are usually swollen and
tender
Although m some instances con 1 disturbances 1
erysipelas are muumal as o rule they are sufficiently well
marked to render the disease one of some seventy The
patient 18 restless and often confused while m some especially
alehol the exert: may be
LLLE eSO SEXM  glmost 1 The mouth and
3 2--,..3....”5 Siris nge, tongue are dirty the patient 13
usually constipated although diar
rhea may be present i some
casos  Albwrmunuria 18 common
T The pulse 1s rapid and of poor
volume whilst quichened respira
tions when the disease has been
present for a few days may denote
[aclel hypost or broncho p
soled | | With the onset the temperature
UOTITTITITITLT)  mses quekly to 102 or 104 F and
Fio 12 Tempersture and IRAY be continuous in type should
pu' o chart of case of faczal the conditton only remam active for
:g:}‘lpsl:; Spread cessed on g g days resolution bewng by crisis
ora quoh Iysis  Tna farr number of
cases however 1t may be swingmg m character especially if
the process be prolonged In the latter case toxema may be
profound exhaustion extreme and from the restless delirium of
the early stages the patient may passmnto coma death occurrmg
from heart failure Occastonally the temperature shows unmrs
takable signs of resolution with a definite improvement m the
general condition before the spread of shin inflammation has
wholly come to an end Attacks of the disease even when
relatively short leave the patient m an enfeebled conditron
and convalescence 18 slow
Complications  Localised abscesses especially m the scalp
and cellulitis are relatively common and 1n our own experience
various degrees of sloughing of the eyelids ate by far the com
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was undertaken must obviously be factors of ymportance
Whilst we must assume that with sulphamlannde at our
disposal mn t cases of d erysipelas must
become less frequent a glance at the temperature chart here
reproduced must convines wnyone that this form of the disease
13 bound to produce severe eshaustion and that m view of the
possible occurrence of heart failure or pneumonie & guarded
prognosis should be given  Oceurring as an mtercurrent disease
1 scarlet fever since this usually oceurs m persons at favourable
age periods we have usually found the disease relatively
mild but m puerperal sepsis the oceurrence of ery<ipelas
especially of the prolonged type must add to the gravity of
the outlooh  Alcoholics do badly as do those the victims of
prvation and uncertain mode of life  Marked delirum
broncho pnenmoma and coma are all of very sertous import
QOccasonally anxiety may an e as to local end results when
extensive sloughing of the eyjehds has taken place Our
experience has been that a considerably greater amount of
vepair 13 obtamed than has been anticypated when the sloughing
19 at 1ts worst

Prophylaxis  Erysipelas retams its place m the lst of
notifiable diseases largely because those responsible for the
admmistrative measures necessary for prevention of mnfectious
disease are desirous of having imformation of the occurrence of
streptococeal diseass generally  Accommodation 1s provided by
the majonty of local authortties m therr 1solation hospitals
with & view to securing the necessary medical and nursmg
attention which the diease i many cases undoubtedly
roqures  Institutional outbrezks are now practically un
hnown but such cases as oceasionally oceur should be promptly
ssolated and m addition a careful mvestigation should be
made of all those n association with the patient so that latent
streptococcal mfection in & contact may be disclosed Active
immunsation of those subject to the disease has been attempted
by means of streptococcal vacemnes and the mjection of toxins
derived from streptococes 1solated m erysipelatous lesions but
with unproved success In those subject to recurrent attachs
uf facial erympelas 1t may be well worth undertaking n

of the pharynt and the p

smuses simce chrome mfammatory focr may provxde a
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disturbanee and bulle would be agamst that disease It must
bo admitted however that m mild cases of trus erysipelas the
formation of bulle may not occur but the scaly desquamation
following the subsidence of erysmpelas 1s usually present
Erythema nodosum 1s often confused with erysipelas but the
usual ~ppearance of the former on the shins and the multple
lesions fading mto the surrounding skin should enable a dis

tmction to be made Celluliizs 18 also often reported as ery

sipelis and the dividing line between the two conditions
must often be slender espectally m those forms of localised
cellulitts which occur in the course of generalised streptococcal
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Fre 14 Temporature and pulse chart of wanderng erysipelas
The case was untreated by sulphonamide and began with the
usual butterfly pattern on the face

mfections Dermatitis m the neighbourhood of chrome varicose
ulcers 1s also sometimes confused with erysipelas but agsun 16
18 by no means an uncommon occurrence for the latter disease
to origmate m such lesions The absence of a febrile reaction
wth constitutional disturbance and the raised spreadmg edge
of erysipelas would decide i favour of & sumple dermatitis
Prognosis As has been noted the disease 1s most fatal in
the very young or the nged whilst females have a better chance
of survival than males at allages In mdividual cases a guarded
Prognosis should be given m those subject to chrome disease
especially of the Judneys whilst m these ;m whom erysipelas
has supervened 1 operation wounds the condition of the
patient prior ta op tion nd the condition for which op
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recommended by Ude and Platou (1930) two or three ex
posures of about ono nnd A heif or twice the erythems doso
bemg admn.stered over the spreadmg edge of the Jesion by
means of & mercury vapour hvmp

Chemotherapy  Of recent years the methods mentioned
sbove have been largely discarded m favour of treatment Iy
the sulphonamde group of drugs which have been regarded by
many as simost speafic 1 thewr action on eryapelas In
mch of the published work however the total therapeutic
sdvantage to be denved from these substances 15 obseured
by the fact that the nuttber of cases has not been large that
the cases go trerted have been controlled by cases unrelated
to the emdenme in which treated cases have occurred or by
casos treated by methods such as phototherapy for which
beneficzal reeuits have slready been clumed The seres

ported by Fnod; and And {1937} falls ito the Iast
category but thorr conclusions would probably be accopted
by all who have frequent opportumities of studying tho effect
of sulphsmlanude They found that this substance wes of
benefit in secunng curtaiment of the duration of spread of
the sk lesion the duration of primary pyreun and the dura
tion of tozemua whilst 1 and the tendency to
reeurrence wero reduced  In s more recent communication
Andeteon (1939) clamms that adequate chewo therapy cures
erysipelas mn practically all cases withn threo or four days and
to securo tius result recommends sulphsmlsnude m 8 daily
total dosage of 5-0 gms for adults 40-6 gms for chidren
aged five to ten 3ears and 3 gms for thowe under five Jenr
The drug showld be gnen four hourly by the mouth and full
dosage employed untdl the tempersturs roturns to nommal
Thererfter 0 5-1 gm should bo gven for ten to fourteen day s
When ths 13 dons recurrence 18 sard to bo unususl  Our own
pereonst mvestigations mto the effects of sulphrndsmade lead
us to the same general conclusions and thers can bo httlo
daubs that the admumstration of this drug on the bnes ug
geated 18 o defimte advance m the treatment of evy wpcias

Pesfedin This remedy has sl shown itself to e of
consulerable value in the treatment of erysipehs 8o far our
experience of its use has been hmited manly to severs cases
m aged patients but practicslly all have responded well The




48 ERYSIPELAS

reservoir of infection from which repeated attachs may be
derived

Treatment The patient should be isolated with all aseptic
precautions throughout the illness Good nursmg 13 essential
and the patient should be given as liberal a chet as can be
contrived 1n the shape of frequent small feeds of mulk glucose
any of the propmetary foods jelhies chickentea porndge
cream, pounded fish chicken and eggs In the stage of exhaus
tion oceurring m the course of a prolonged ilness intravenous
glucose by the drip method 1s necessary  Another most
mportant pomt mn treatment always emphasised by ker was
the necessity for securmg sleep for the patient at the cutset
of the 1llness We have usually found 10 grs each of aspirn
and veronal sufficient for this but when delirrum 18 present &
full dose of morphine 15 often required  If the pulse 1s unsatis
factory hypodermuc injections of strychmme or coramme
should be gren whilst mtercurrent pneumoma reguires
treatment on the usual hnes With regard to the local treat
ment of the sk lesion 1nnumerable preparations have been
recommended but we know of none that 1s hikely to promote
the arrest of the erysipelatous process The most that can be
hoped for 1s amelioration of pamn and the dimmution of the
ntensity of the mflammation and for this no local application
1s better than a ted watery sol of
sulphate to which as Benson (1930) recommends 10 per cent
of glycerme may be added With the mtroduction of the

b nnlarmd fions b Iphate 15
contra mdicated and we have found a local application of
equal parts of Las.ars paste and ichthyol very useful A
satisfactory method of treatment by specific immumisation
has Jong been sought Thus scarlet fever antitoxm has been
widely employed 1n erysipolas whilst serum prepared on the
same lines from strams of streptococel derived from erysipelas
have also been tried In our experence neither of these has
produced any demonstrable effect on the disease and Benson
(1930} who has made a careful study of treatment by vaccmes
has come to a suular concluston 1 respect of this mode of
specific treatment Until the mtroduction of recent chemo
therapeutic methods perhaps the most encouraging results mn
treatment of eryspelas have been secured by phototherapy as




CHAPTER IIT
PUERPERAL SEPSIS

Nomenclature The occurrence of sepsis m the gemtal tract
followmng lahour has been vamously termed Childbed Fever
Milk Fever or Puerperal Fever Smce however the infection
may be related etiologically to one or other of a number of
organisms and result m a variety of clmical mamfestations it
18 better to use the comprehensive designation of Puerperal
Sep=is

Pathology The commonest causal organism in puerperal
sepsis 13 streptococcus pyogenes which m our expenence at
the North Western Hospit:l ocourred m about 45 per cent of
all forms of the conditton Practically all stramns fall into
Lancefeld s Group A and one or other of Gnffith s serological
types B coh accounted for about 22 per cent whilst the
remainder were asenbed chiefly to non haemolytic streptococer

by P staphyl bt gono

cocens and B Welchn  On gaimng access to the gemtal tract
a local sepsis 18 set up m the endometrium by one or other of
these organisms and in a certamn proportion of cases ths 1s
f: d by such ant 1 as trauma or retamed
placenta In the great majority of cases the sepsis remamns
localised the febnle reaction bemg the result of local mnflam,

mation and toxemia Inflammation mey spread however

and this 13 particularly the case when streptococens pyogenes
18 the mvader Should there be infected lacerations of the
cervix and vagna extension may occur by the lymphatics to
the tissues at the base of the broad hgaments mving mee to
pelvic cellulitis and possibly pelvic abscess  Or agun spread
may take place to the pentoneum  According to Fry (1934)
this results most commonly from a septic thrombo phlebrtis of
the small vems of the uterme wall end to a much less extent
from spread by the Fallopian tubes If the inflammation
remams localised to the pelvis there ensues a pelvic peritomitis
charactericed by matting of the pelvie organs and loops of
bowel or abscess formation usually m the pouch of Douglas

Extension however may mvolve the abdommal peritoneum
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effect on temperature 15 not immedrate this seldom fallng to
normal until treatment has been contmnued for three or four
days but spread of the inflammation 13 arrested early the
mflamed area loses 1ts angry appearance cedema 13 rapdly
reduced and the patient s return to comparative alertness s
quichly brought about The last mentioned 13 due to the
disappearance of toxic symptoms m one or two days a stribing
feature and while 1t 1s impossible as yet to draw comparisons
with sulphonamides in the treatment of erysipelas or to give
mdecations for the use of one substance in preference to the
other we think that the advantages obtamed in the rapid
reduction of toxema are worthy of bemg werghed against the
admitted disadvantages of the three hourly or four hourly
mjections  These results have been obtained by the admims

tration of a total daily dosage of 120 000 to 240 000 umts



TRANSMISSION OF INFECTION 53

above mentioned Commuttee (1930) statmg that death was
due to this cause m 53 per cent of all maternal deaths m
pumipare  Whilst half the deaths from epsis oy 1ewed by
this Commuttee occurred after spontaneous delivery mn the other
half difficult labour with trauma was an antecedent factor
As a tesult of the latter finding the Commuttee were of the
opmion that among predisposmg causes the most important
were mjury to tissues exhaustion and heemorrhage With
regard to environment as long as a depmite source of infection
could be excluded wnhygiemc and crowded dwellngs and
dirty surroundings did not in them. elves mcrease the merdence
of sepsts  Wath the mtroduction of modern obstetric methods
the outbreaks of puerperal sepsis which were a feature of
lymg m hospitals i the past have now largely disappeared
the majonty of deaths from sepsis occurrmg m smgle and
sporadic cases

Transmussion A potential source of mfection 18 the vulva
and the skin of the permeum of the patient from which staphy
lococer colon bacihr bowel streptococet and B Welchit may
be carried on the hands and mstruments of the attendant into
the genutal tract if obstetric tochmque 18 defective  Of recent
years considerable attention has been drected to the method
of of nfe due to strept: Pyog:
It has been established that the 13 tically never
present m the birth canal before labour and the ob ervations
of Smuth (1927) and D C Colebrook (1930) pomt practically
conelusively to the source of mfection bemng an attend=nt or
contact of the patient or the patient herself One or other of
these may be suffering from 2 latent or patent oral or naso
pharyngeal mfection the droplet spray dissemmated durmg
talbing ete gemung direct access to the birth canal or bemg
carned thence on hands or mstruments &t or within a day or
two of delivery Fmally the source of infection 1n mstitutional
outbreaks may be another patient suffering from puerperal or
other form of sepams the wfecting orgamisms bemg spread by
manual transmyssion by contammnated articles such as mstru
ments or bed pans or dust

Incubation Period The first sign of puerperal sepsis com
monly occurs withm 3 or 4 days after lsbour  Signs however
mav be delayed for 7 or 10 days and even up to 3 weeks
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with consequent general pertomtis associated occastonally
with a generalised blood mfection Agam a septic thrombo
phlebitis may be set up m the uterine vems and spreading to
the 1hac vems give rice to femoral thrombosis  Septic embolt
may become dotached and produce a wide range of apparent
localisation 1 various structures suppurative arthmts, cellu
htis of the subeutaneous tissues broncho preumoma and
pulmonary abscess empyema endocarditis and penearditis
bemg probably the commonest Invasion of the blood stream
dwrectly from the uterus may result 1 general septiczmia
and while there may be an obvious septic process in the uterus
to t for this on n the naked eye appearances
at post mortem amount to very little It should be under
stood that while the mam paths of the spread of inflammation
have been traced m this bmef acconnt any combmation of
these may be found Post mortem findings present therefore
a wide diversity of lesions
Etiology Puerperal sepsis was reported on as the chief

mamn cause of maternal mortahty m the sertes of deaths
reviewed m the Final Report of the Mnustry of Health
Departmental Commuttee on Maternal Mortality and Morbidity
(1932) this cause accounting for 37 per cent of sl maternal
deaths TIn 1934 the puerperal sepsis mortality as recorded
by the Registrar General was 1 59 per 1 000 hive and still births
1n England and Wales and while there was reason to believe
1t had remamed farly constant for a good many jexrs 1t 13
now d. h the corresponding figure for 1940 bemng 0 54
The same satisfactory declme has d 1n Scotland where
the puerperal sepsis rate 1s estimated as per 1000 Live births
From 313 mn 1934 1t declined to 154 m 1940 While some
dimmution m the sepsis mortality may be aseribed to the
mtroduct of the regul widemng the defimtion of
puerperal fever to mclude puerperal pyrexia m 1926 those
with any chreal expenence of the condition must attribute
the dimunution mamly to the development of the sulph it
drugs whch began about 1936 Case fatality rates m our large
fever hospitals at present are approximately 5 per cent but
1t should be bome n mumnd that an mncreasmng proportion of
these 13 due to post abortive sepsis Primiparm are more
vulnerable to sepsis than others the Intenm Report of the
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cither smgly or 1 combmation such cases account for about
10 per cent of all cases of puerperal sopsis Al o m our
experience about 60 per cent of all such cases are the result of
mfection by streptococcus pyogenes  In addition to the signs
of local uterme sepuis eonstrtutional disturbance 1 well marhed

The patient 13 flushed anxious and sleepless Pan sometimes
mtermattent m the lower wbdomen 18 complained of and may
Lo acute  Abdomunal tenderness with some degreo of ngiditv
15 ehiaated on palpation and s palpable mass may be defined i
onoorbothiliac fosse Exammna

tion per vagmam may reveal [~ LA £
tenderness or thickemng m the e

fornices or the charactenstic

mduration of pelvic cellulitis “f‘:‘i B
After several wechs of exhausting [ i !
fover with ging 1 ERRYETA)

temperature  vesolution of the folll WG T[T ﬁ SYN
mflammatory products oceurs (oSl 17V 1 KTHS
the temperature gradually - H,‘n 5
settles and the patiens improves L 1] T i}
Or agam improvement rets m L ) 1 T

with tho pomting of an abscess [ = " soperstt ro and puleo

m the region of the mgunal  chart of fatal ase of puerperal

genersl  pentonts due to
ligament per vagmnam of per rer acocoes paon e T atioet
rectum, did nat rece ve sulphonammde
General Pervomhs  Thns 1s f:r;lms lap rotomy " was per

caused by stroptococcus pyo
genes In about 75 per cent of such cascs m our experience
P coli accounting for the majority of the remamder whlst
staphylococeus pneumococeus and non hemolytic stropto
coccus ate al o occasionally found The condition wusually
appears i the first three or four days of the puerperum
especially m the most severe and rapidly fatal ea es but
a minonity 1t may be delsyed till the second or rarely the thurd
week  The signs of local sepsis are well marked as a rule
They are accompamed by a sharp nise m temperature and
ngors whilo from the first the patient looks 1l with anvious
expresuon and shghtly droopmng eyelds  Rigors may be
d and the tempersture Ructuates ir fatly between
100 and 104 T with a bounding pul o of 120 to 160 Abdo




54 PUERPERAL SEPSIS

Chimcal Features The onset of signs of puerperal sepsts 18
usually farly sudden and the patient complams of chills
whilst actual rigors are not The 1368
quickly and may be anything from 101° to 100°F  the pulse 15
rapid and rates of 130 to 160 are often found Headache
nausea restlessness and msomma are often present but pamn
18 wnusual at most the complamt bemng of lower abdominal
discomfort On examnation there may be tendernes. over
the lower abdomen and the uterus bulky and sub mvoluted
Lochia may be scanty brownish i colour and of a foul adour
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Fra 15 Temperature end pulse chart of ca o of pelvc cellulitis due
t0 B cohmfection  Patient treated with mtra uterme glycerine
(5) and sulphendamide

or abundant and frankly purulent A few cases may present
an apparently normal lochia whilst on the other hand there
may be entire suppression  On examynation of the buth canal
there may be all degrees of damage to the perneum vagmna
and cervix lacerations bemg sloughy and if repair has been
carried out after labour the tissues are cedematous with the
stitches cutting through  In about four fifths of cases of puer
peral sepsis the mfection remans at the stage of local uterine
sepsts and with appropriate treatment the temperature and
pulse rate subside 1n from a day or two to a week convalescence
bemg quickly established

Pelric Cellulihs and Perstomtis  Extension of the mflamma
tory process may grie rise to pelvie cellulitis or penitomtts
In actual practice some degree of both 13 often present and
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either smgly or m combination such cases account for about
10 per cent of all cases of puerperal sepsis Al o m our
expenence about 60 per cent of all such cases are the result of
mfection by strep us In add to the signs
of local uterme sepsls conshtuhonal disturbence s well marhed
The patient 15 flushed anxious and sleepless Pam sometimes
m the lower abdomen 1s compluned of and may
be scute Abdomunal tenderness with some degree of rigidity
15 elicited on palpation and a palpable mass may be defined 1n
one or both hiac fossee Exammna
tion per vagmam mayv reveal
tenderness or thickenmg m the [F77
formces or the charactenstic L]
mduration of pelvic cellubt
After several weeks of exhausting
fover with swingmg irregular
temperature resolution of the 1
d oceurs |
the temperature gradually !
settles and the patient improves KN ] ﬁ]
Or agam improvement sets m  ledad | | | 1| | | |
with the pomting of an abscess | "), Tempe atu o and pulso
m the regron of the mgmmal = chart of fatal ase of pu rp al
bgement per vogmem or per el periontn de lo
Tectum, did not_rece ve sulphonamide
General Peritonifis  This 18 ?;‘r“‘m; laparotomy ~ was  per
caused by streptococcus pyo
genes 1n about 75 per cent of such cases m our expenence
B col accounting for the majority of the remamder whilst
staphylococeus pneumococcus and mnon hemolytic strepto
coccus are also oceawonally found The condition usually
appears m the first three or four days of the puerperum
espeaally mn the most severe and rapidly fatal ca es but m
< minority it may be delayed till the second or rarely the third
weeh The signs of local sepsis are well marked as a rule
They are accompamed by + sharp rse m temperature and
ngors while from the first the patient looks 11l with anxious
epression and shightly drooping eyehds ngurs may be
repeated and the larly between
100 and 104 F witha boundmg pulse of 120 to 160 Abdo
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mmal signs and svmptoms at first may be inconclustve general
peritomitis takimg twenty four to forty eight hours to declars
wself In early cases palpable swellings with tendemness and
some igidity m the lower abdomen can be made out sometimes
but pam 1s variable and at first generally absent abdomnal
discomfort being the mam complamt  Distension and drarrheea
are the most mmportant early signs of general pentomtis At
first the abdomen remains soft Later extreme distension may
tesult m drum hhe tightness but

NAMEEY cg3s st 7 the board ke ngdity associated
— cAl 4_\ -1 kﬁw_l‘%l%m with peritomtis following rupture
o S} of a viscus 15 absent  Later also
lisol,] 1 | -1 free flud may be demonstrated
AT F /N o] and vomiting hiccough and pam
‘:f—‘ L—‘J \ v ZANAN added to the museries of the patient
] T She retamns consciousness almost to
[oolee [ the end which comes mn from & day
i I T 11 ortwo toa week and 1s heralded by
e = clammmess astrught line tempers
ri";‘ﬁ —! ture chart and flaggmg pulse
- T General  Septicermia In  our
Fre 1 Tempersture ang SPOTIENCE this 15 due to mfection
pulse chart of puerperal by streptococcus pyogenes i aboub

general septicemia dus to
streptococcus pyogenes The
steady level of pyrexia from
the socond to the eeventh
dey of ilness wes exa tly
sumilar on the four hourly
chert Note al o rapid pulse
rate

70 per cent of cases B coh
staphylococens pneumococens
non hemolytic streptococcus and
anaerobic streptococeus bemng found
m the remander The mtersvening

period between labour and the
onset of fever mav be from a few hours up till the usual three
or four days It 15 marhed by a quiek rise of temperature to
102 or 104 T' with mgors ramd pulse possibly hurmed
resprrations and restlessness Signs of local sepsis may or
may not be well marked but from the onset the patient looks
serously 11l sallow and dehydrated Rigors are repeated and
the temperature follows a steady course at the level to which 1t
ongmally rose the four hourly chart even showing remarhably
Lttle deviation The pulse 13 rapid from 130 to 160 and blood
culture discloses the nature of the conditton If the patient
survives long enough mgns of broncho pneumonia with pleural
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effusion or empyema acute arthntis of shoulder elbow hip or
kneo endocarditss or pericarditrs and vanous mtenselv pamful
dusky erythematous patches mn the shin of upper arms or
forearms pomnt to celluhtis In the majorty of cases the
patient lapses mto the typhoud state low muttering dehrum
merging mto coms and death m the course of seven or 10 days
In those that recover the blood becomes sterile but extensive
and severe localisation of the mfection m one or other of the
sites mentioned leads to a prolonged and stormy convalescence

Thrombo phlebitis In the somewhat restricted sense n
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Fio 18 Temperaturo and pulse chart of local uterme 5 pms
followed. by left femoral thrombosia and pulmonary embolsm
later by 7 ght femoral thromboms Patient was & multipara
and abundant, streptococeus pyogenes wea recovered from the
cervix  Int o uterine glycorne was g von {§)

which this event can be recogmsed climeally as a mamfestation
of puerperal sepus 1ts commonest occurrence 1s i the femoral
vem and for the condiion Wyatt (1935} <uggests the term
puerperal femoral thrombosis It appears most commonly
between the tenth to thirtieth day of the puerpermm and 1s
preceded by a local uterme sepsis which may have spread to
the pelvic cellular tissue or peritonsum  The onset 18 accom
panmed by & recurrence or recrudescence of pyrevia and well
marked constitutional disturbance with shivenng and malaise
Pam n the grom Lnee calf or ankle of one hmb 15 complaimed
of and tenderness may be made out along the Lne of the
femoral vem  Swellimg may begin i the foot or thigh but m
the course of a day or two the whole Limb 1s mvalved  After
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several days the pam and febrile reaction subside but the
swellmg may take anything from four to exght weeks or longer
to resolve and m a few cases some residual swelhng may be
permanent In from a few dajs to a fortnight from the onset
m one limb the same sequence of events may occur m the
other m about half the cases Even with the most careful
management these cases m our experience are prone to be
complicated by pleunsy and pulmonary embohsm and

Iy by cerebral embol Recovery 1s the rule except
when the condition forms part of a severe and protracted
generxl mfection

7

X and A with other Diseases Apart
from localisation of mfection from the primary focus mn varous
organs or tissues certan other morbid conditions are found
relatively often i association with puerperal sep 1s  Of these
the commonest are the urinary wnfections which m our expen
ence may be expected m about 20 per cent of cases The
frequency of B col: as the causal orgausm 1s ugh about 80
per cent a small proportion bemng due to streptococcus
pyogenes These infections may be symptomless and are only
discovered during the routme bacteriological exammation of
the urme but on the other hand they may be accompanmed
by & high temperature and rigors In spite of a marhed febrile
reaction the patients well being 13 faurly well mamtuned
appetite and sleep bemng relatively good Occasionally how
ever pam and tenderness i the loms frequency of mucturition
and dysuna are complamed of The condition n the past
has often proved mtractable and even when the wcute febrile
stage has been passed the persistence of orgamsms in the
urine mdicates a Lingerng mfection  Mashfis 18 found as a
coneurrent comphcation m about 10 per cent of cases of
puerperal sepsis whilst puerperal mnsarty m which the pattent
15 lughly excitable and diffieult to control or in a state of acute
depresston 18 oceasionally met with  The vanant of surgical
scarlet fever sometumes produced by the mplantation of
streptococcus pyogenes 1 tho gemital tract at Jabour and the
intercurrence of erysipelas 1 puerperal sepsis have been
mentioned m the sections on scatlet fever and erysipelas
respectively
Diagnosis

The onset of fever fter labour or miscarringe
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should always bo talen to mndicate puerperal sepsis until the
contrary 1s proved The signs of local uterine sepsts mll
wsually bo fairly obvious but o complete e 0n
a b1 manual should be carried out since the mam problems m
diagnosis arre 1 the a.t(empt to assess the amount of spread
of nfect B 3 15 euenhal also
A swab from the vagma 15 dered by some b
to be all that 15 necessary but i hospital practice the pahent
15 usually put up m the lithotomy position and a swab taken
from the cervix brought mto view by means of a speculum
The d of ds on blood culture which
should always be camed out m patients with pmehed worn
out expression agh temperature tachycardia and repeated
ngors In the case of general penitonitis 1t should be remem
Lered that the cardmnal signs of this condition are abdommal
distension and diarrheea  Owing to the relative frequency with
which urmary mfections occur as complications of puerperal
sepsis catheter specimens should be obtaned for prompt
transmssion to the bacterto’ogist <nd several exanunations
may be necessary before the cause of & puzzling pyreua can
be brought to Light

Prognosis  In puerperal sepsis prognosis depends to a
considerable extent on the nature of the mfecting orgamsm
In approximately 70 per cent of puerperal sepsis deaths the
causal agent 15 streptococcus pyogencs and moreover m the
graver forms of the condition such as pelvic poritonstis and
cellulitis general peritomtis and septicemua the probability
that this will be the mfectmg orgamsm is high Tn local
uterme sepsis the prognosis 1s good and the putient s recovery
13 complete 1n two or three weehs The risks of a fatal termma
tion n pelvic perttomtss and cellulitis are also not great but
the patient may undergo an 1llness of six to ten weeks before
convalesconce 18 established Cases m which femoral throm
bosis supervenes will al<o suffer a long illness recosery from
time to time bemg delayed by pulmonafy complications
Death in puerperal sepsis 13 almost entirely the result of genera
lised spread to the peritoneal cavity or the blood stream In
the pre ck th era the prog; m  puerperal
peritonitis was very gra\'e and while a few ca esrecovered the
most favourable survival rate 1n any series of cases was unlihely
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method of atmospherie stemhisation with the aerosol devised
by Pulvertaft and others (1939) will be necessary to overcome
this In the meantime every cate should be taken to secure
adequate ventiletion and thorough cleanlmess of lymgmn
wards and rooms

Since the mtroduction of sulpk des the question has
ansen as to the practicability of employ ing these m the prophy
laxis of puerperal sepsis but Colebroolk and Kenny (1936)
have drawn attention to the undesirability of indicermunate
admuimistration of these drugs apart from special errcumstances
Such special nsks might arise when there $as a possibibity of
mfection by hemolytic stroptocoecr and Hoare (1939) m this
event suggests the admmstration of 1 grm daily of sulphaml
armmde or sulphapyndme beginning as soon as labour starts
and continung for three or four days While recognising that
toxe effects are sometimes produced by these drugs we believe
Hoare 8 suggestion has much to commend 1t and the practice
might well be extended to any case m which trauma hes
occmrred during labour or 1 whreh sepsis might be anticiprted

Treatment In treatment good nursmng with scrupulous
attention to a eptic methods 1s absolutely es<ential and with
the dechne m typhord admisions the puerperal ca.es have
largely come to take therr place as providmg the supreme test
of the skill watchfulness and devotion of the fever nurse
Although we must confess to meeting with a certamn amount
of dufficulty in persuading our puerperal patients to accept 1t
abundant fresh air and open air treatment 1f possible 15 of
considerable service n improving their general condition  The
patient should be supported m bed by pillows 1 the Foswler
position to encourage dramage from the uterus and assiduous
nursang c¢ere 1s neces ary to promote complete mental and
physical rest It 15 1mportant to realise that almost the first
requirement of many puerperal sepsis patients s sleep and
aspim. veronal or paraldehyde will usually be effoctive
SPecml attention may also be neces ary to remove sources of
discomfort by the u ¢ of the breast pump the reheving of an
over full bladder or taking out stitches which are begmning
to cut through cedematous and mflamed perineal tissues  If
1t 18 considered practicable to leep the baby on the breast
and quite a number of mothers with mmor degrees of epsis
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will be able to continue feeding their infants this should be
persevered with but evcept at feeding tumes the mother
should not be distracted by 1ts presence When the mfant 1s
not bemg breast fed a daily visit 13 usually enough fo satisfy
the mother as to the baby s condition In the febrle stage
diet will be nulk chiefly but this ean bo vared with tea coffee
or cocoa and smtable proprietary foods and the patient should
be encouraged to drnk large quantities of fluid m the form of
plam water glucose m fruit yuice or barley water In the great
prepond of cases
on the
above hnes bmed
with thelocal treatment
described hercafter will
be all that 13 necessary
and provided the tem
perature and pulse have
been settled for about
a weeh the patient will
be allowed up By this
time she will have been
talang a full mixed diet OO OO T
and convalescence 1S ke 19 Temperatureandpul ochartofca o
quickly established of lo‘slou:“:;mruse):lsen m o multipa &
Sirice anamIa 18 PreSent e eulin o fom 1 > cermt and the conds.
n a high proportion of  ton rapdiy clearelupsfte epoated daty
nject ons of 1tra uterine glycerne (€)

patients 1ron prepara ¥
tions are frequently reguired at this stage

Local Treatment  Chis should be mitiated as soon as possible
after the patient comes under observation and our routine
practice 13 to combine 1t with the careful local exammation
which 13 carnied out in the ithotomy position  With the usual
P a catheter of unme 1s first taken The
vagmal speculum 1s then mserted and after careful mspection
of the parts a swab from the cervix 1s taken for bacteriological
ovanunation Opportuntty 1s then taken to give intra-uterine
glycerine  This results m 1mmediate benefit to many cases
the temperature falling to normal m the next twenty four to
forty eight hours with an abatement of all signs and symptoms

The mstillation of the glycerne 13 carned out by msertng
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method of atmosphere sterilisation with the aerosol devised
by Pulvertaft and others (1939) will be necessary to overcome
this In the meantime every eare should be taken to secure
adequate ventiation and thorough cleanlmess of Iving
wards and rooms
Bmcee the mtroduction of sulpk des the question has
arisen as to the practicability of employing these mn the prophs
laxus of puerperal sepsts but Colebrook and Kemnny (1936)
have drawn attention to the und bility of indiscrimate
adminmstration of these drugs apart from special circumstances
Such specral risks mught anse when there was a possibihity of
nfection by hemolytic streptococer and Hoare (1939) in this
event suggests the admmstration of 1 grm dauly of sulphaml
amide or sulphapyndme begmning as soon as labour starts
and contmumg for three or four days While recognising that
toxic effects are sometimes produced by these drugs we believe
Honre s suggestion has much to commend 1t and the practice
mught well be extended to amy case m which trauma has
occurred during labour or In which sepsis mught be anticipated
Treatment In treatment good nursing with serupulous
attention to aseptic methods 15 absolutely es ential and with
the dechne m typhoid admussions the puerperal ca.es have
largely come to tahe thewr place as providing the supreme test
of the skill witchfulness and devotion of the fever nurse
Although we must confess to meetmg with a certain amount
of difficulty 1 persuadmg our puerpera patients to accept it
abundant fresh air and open air treatment if possible 15 of
considerable .etvice m mproving their general condition The
patient should be supported 1n bed by pillows m the Fowler
position to encourage dramage from the uterus and assiduous
nursmg care 18 neces ary to promote complete mental and
phvsieal vest It 1s important to reahse that almost the first
requirement of many puerperal epws pationts 15 sleep and
aspmn veronal or paraldehyde will usually be effective
Special attention majy also be neces ary to remove sources of
discomfort by the v.e of the breast pump the relieving of an
over full bladder or taking out stitches which are begmning
to cut through cedematous and inflamed permeal tissues If
1t 13 considered practicable to 1eep the baby on the breast
and quite & number of mothers with munor degrees of epsis
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prostration parx thesin headache visual disturbances or
jomt pams  Apart from the effect produced on established
mfechions several have expressed tho opmion that as a result of
chemotherapy the spread of the pathological process 1s arrested
50 that mfection 1s imited to the site of implantation and does
not progress to the severe generalsed blood and pentonea
forms The case then for the ad: ration of sulphamlanud
or sulphathiazole 13 exceptionally strong and at the first sign
of mgor pyrexia or other mtal sign the patient should be
put on one or other of these drugs forthwith m 6-12 grm
doses duly according to circumstances the daly amount bemng
halved after the first two days or otherwise reduced and the
drug discontimued after eight or ten days from the com
mencement

Pemcilin Therapy Do wide experience can yet be claimed
m the use of pemcillin for the treatment of puerperal sepsts
but 1n patients suffering from severe forms of infection due to

1 such as strep 1or staphylo

coceal septicerma or pentomtis and . widespread pelvie
pentomt;s and cellubtis we have obtamned results supenor to
those following the use of any other method mecluding chemo
therapy The clmical picture m patients suitable for treatment
shows remarhable improvement in a few davs  Admmustration
of the substance should be begun immediately on the :dentifica
tion of a penicillin sensitive organism as the canse of mfection
100 000 to 200 000 Oxford wmts being mntroduced daily through
the medium of a contimuous mtravenous drip of glucose salme
for at least five days In certan patients improvement may
only be temporary and one or even more courses of pereillin
may be required while such compheations as pelvie abscess or
Pyosalpmt may requre surgical treatment

Accessory Methods of T Special develop or
complications of puerperal sepsis may call for efforts m addition
to the outhnes given above TFor example i general pers
tomtis 1f poralytic ileus supervenes suction of the bowel
contents by the mtestinal tnbe must be combmed with the
pemeillin and glicose ralme drip  In peliic snflammations
lower abdommal pam requres the appheation of heat by
means of fomentations or poultices and n these conditions

we have obtamed saluable asustance from the electric cradle
ACCTR FRYERS

3



64 PUERPERAL SEPSIS

a soft rubber catheter into the cervix s far as 1t will go without
pressure and holdng 1t 1 place by means of forceps A record
syrnge contaming 20 cc warmed glycerme 13 then attached
to the catheter and the contents gently expressed nto the
uterus  Much of it Jeaks back but enough s retained to promote
free drainage from the uterme wall and m addition preces of
retamed placenta and clot may be expelled Some leave the
catheter 1 sifu retamed by a suture or a self retammng catheter
15 employed so that the treatment may be repeated every few
hours  Others add iodoform or other disinfectant to the
glycerne but we have found that daily mjections epeated
until the discharge has ceased to be purulent give all the
benefits to be expected from this method Obviously 1if there
18 abd 1 pamn or a tendency to hemorrhage intra utenne
glycerme 1s contra indicated  Otherwise local treatment
conststs m douchmg with Liquor Soda Chlormnata or other
antiseptic lotton  When fragments of retamed placenta are
present or i post abortive eases when membranes have not
been expelled the uterus 1s gently cleared out with the gloved
finger under general an-esthesia

Chemotherapy Until the duction of the sulph d
compounds 1t was difficult to be enthusiastic about any lme
of treatment i the major degrees of puerperal sepsis  Chiefly
used 1 the past were transfusion serunt
of varous types including scarlet fover antitoxin in large
amounts imjection of mercury and orgame arsenic compounds
and the admmstration of vitamn concentrates In our hands
we cannot say that any of these special methods justrfied
themeelves Such results howsver as those reported by
Foulis and Barr (1937) and Colebrook and Purdie (1937) have
nduced 2 much more hopeful outlook particularly m strepto
coccal septicerma and genmeral pemtomtis The strhng
results acheved by the former pair of workers were obtamed
by the mjection of soluble prontosil or the oral admustration
of prontosxl album m daily amounts of from 3 to 14 grms
Red pmntosll soluble prontosi! and sulphamilamude were all
employed by Colebrook and Purdie who express a shight pre
ference for the two former They recommend an mtial daily
dose of 8-15 grms 1n the very severe cases the quantity to
e reduced on the appearance of such toxte effects as cyanous




CHAPTER IV
DIPHTHERIA

Synonym—\embranous Croup for the laryngeal form of the
disease

Pathology The dicease 15 caused by the Corynebacterium
diphtherize which almost mnvanably gams a lodgment m the
mucous membranes of the upper respiratory tract but may doso
also 1n other mucous membranes and through abrasions of the
ghin  Locally the d a speaific y
reaction wiach 18 shown by the formation of pseudo membrane
whilst & powerful exotoxin diffuses mto the erculation and
causes the genmeral toxmmis charactenstic of the disease
This as far as chnical obeervation 1s concerned 13 manifested
by disturbances m the circulatory nervous and renal tissues
but 1t 18 doubtful if any systom escapes with the possible
exception of the bramm  Post mortem examnation of fatal
cases apart from the presence of membrane reveals toxic
changes chxeﬂ) n the heart ludne) and hver these bemng

1y by fatty d 10n and necrosis
m the parenchyma end 1n the case “of the two former by
mtersmnal changes as well Naled ejo lesions eg hamor
rh&gei aro not uncommonly found m the adrenals and on
marked d e changes will
usually be found n cases fataln the early stages of the disease
Although phol 1 and 1 fF havo long
been recogniced 1 members of the group dofined as true
diphthena bacillt 1t was believed that these had hittle bearmg
on tho pathogenesis of the disease Anderson and McLeod
and thoir co workers (1933) have however classified various
typos of diphthenta bacilli by cultural and bochemical reactions
and these typoes have been correlated with the chinical severity
of cases of diphthera  They have been named gravss snter
medius and mit15 types the two former being assoctated with
the severe and fatal forms and the last with mlder mfections
A consdorablo volume of work has given tesults in general
agreoment with these findings  After & post mortem study of
o7
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When begmning this treatment exposure should only be for
a few mmutes at a time and the temperature should not go
above 105°F smce the effect on some patients 13 very
depressmg  Later temper.tures of 110 to 115°F can be
borne for half an hour In femoral thrombosis compresses of
lead and opuum may be applted to reheve pam and the
affected hmb or hmbs swathed in cotton wool and immobilised
between sand bags measures also bemg taken to prevent drop
foot Elevation of the foot of the bed for 6 or even 12 mches
hastens resolution of the sweling while massage 13 mdicated
m the later stages In broncho pneumoma chemotherapy will
almost certuml) be already employed and thi. may be

PP by poul g stumul by strychnine or
corammne and oxygen therapy Pleural effusion must be
watched for and treated by repeated aspiration while later
operative measures to dram the pleural cavity may be needed
The services of the orthopxdic surgeon should be songht at an
early stage for the treatment of arthritis In the wurimary

ife which so frequently pany Ppuerperal sepsis
40 gr doses of equal parts of sodium bicarbonate and potassium
aitrate every four hours will usually clear up the subacute
afebrile forms of the condition In the presence of an acute
febrile reaction however sulphanilamide m 15-30 grms
d-uly will be necessary to render the urme sterile
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and tmmune reactors show no trace of reaction at cither test or
control sites of mjection When the mdinidual tested 13
sensitive to the non specific protem constituents of the reagent
pseudo reactrons appear and these requwe careful scrutmy
when the final reading of the test 1s made In persons immune
to diphtheria but sensitive to the proteins m the reagent 2 small
area of erythema will occur m about twenty four hours at the site
of both test and control mjectrons but will usually disappear
by the fourth day after mjection and will not go through
the charactenstic stages of p ton and desq
although small mdefimte stamns may remam for about a week
Such combmations of reactions are termed combined pseudo
negatie Persons susceptible to diphthena and sensitive to the
protems mn the reagent will also give erythematous reactions
at the site of both test and control mjections but in these the
reaction at the test area tends to be larger and passes defimtely
through the stages of pigmentation and desquamation whereas
the erythema at the control area disappears early Such
Teactors are termed combined pseudo positiie Psoudo reactors
are generally found among adults and adolescents and
those who have previously had mjections of horse serum or
diphthena prophylactics In doubtful cases when a reading
13 duffieult 1t 18 wise to regard the mdividuals concerned as
positive and susceptible The optimum times to make readings
of the Schick test are the fourth and tenth days but if only
one readng can be made and this 15 usually the case when
worh on a large scale 13 bewng carried out an mnterval of one
week between the performance and scrutmy of tho test fulfils
all practical requrements The mawm factor mfluencing
immumty to diphthena 1s age and the following table sets out
the results of Schuck testing scarlet fever and measles patients
of both sexes at the North Western Hospital London
The percentage susceptibility rate at all ages shown on p 70
18 practieally identical wath that of 61 2 found i Edmburgh by
her (1924) who has compared lus figure with that of Zngher
(1917) m New York scarlet fover patients viz 4o per cent
It will be ob erved that the highest susceptsbility rates are
grouped round the age periods between one and four years
and therenfter immunity increases with age although the
downward trend of the curve 1s uneven i thoe fifteen to thirty
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fatal ca os of diphthema MeLeod and others (1939) hwve
reported that gravis infections produce a severe and generalised
toxic effect on the viscera associated with hemorrhagic
necrosis of the tonsils penetratmg to the deeper tissues and
mvolving the cervical lymph nodes whereas m mtis cases
ohstruction 1 the rtespiratory passages from membrane
formation 15 the usual cauce of death Intermedius mfeetions
give a picture nearer to gravis than mitis
The Schick Test This immumby reaction 15 carred out m
the human subject for the purpose of estimating individual
mmumty to diphtheria and 15 performed by the mtradermal
myection of a test dose of standardised diphthema toxm
adjusted so as to be contamed m 02 ce volume this bemg
controlled by the mnjection of a smmlar amount of toxm
mactivated by heatmg Ongmally the Schick test dose was
presumed to distingmsh those with o, of a umt or more of
cirenlatimg toxm per cc of the blood from tho o with less
but app-rently there 1s no absolute relatronship bet
antitoxm titre and reaction to the Schich test do.e Those
with as much as 3; of a unit will certainly be Schick negative
but several workers meludmg Leach and Poch (1935} have
demonstrated that many persons with as little as 3o of &
vmt and even less may be Schich negative Nevertheless
wo agree with the preponderance of those who have had any
considerable practical experience of the test that a negative
Schick reactor will have 1n nearly all cases a complete immunity
to diphthena whist m the remammg few the ymmumty 1s
sufficient to lmut the dr eae to a modified and bemgn form
The test and control are generally performed on the flexor
surfaces of the left and right forearms respectively A positie
and suscephble reactor shows a patch of erythema at the site
of mjection 1 from twenty four hours to five days and in the
great majonity of cases this will be well defined at the end of
forty exght hours Tt reaches a dameter of from 10 to over
30 mm and the erythema 1s most pronounced at the seventh
to tenth day thereafter fading but showing well marked
brownush stanmg and desquamation  Pigmentation may not
disappear for about & month and 1 pronounced cases for two
or three months In very Iughly susceptible patients vesicula
tion may occur withm = fow duys of the mjection  Negatuze




SCHICK TEST 69

and smmune reactors show no tiace of reaction at etther test or
control sites of mjection When the mdividual tested 13
sensitive to the non specific protemn constituents of the reagent
psendo reactions appear and these require careful serutiny
when the final readmg of the test 19 made In persons immune
to diphthera but sensitive to the proteins m the reagent a small
area of erythema will occur m about twenty four hours at thesite
of both test and control injections but will usually disappear
by the fourth day after mnjection and will not go through
the charactonstic stages of pigmentation and desq)
although small indefinite stams may remam for about & weeh
Such combmations of reactions are termed combined pseudo
negatine  Persons susceptible to diphtheria and sensitive to the
protemns n the reagent will also give erythematous reactions
8t the site of both test and control injections but i these the
reaction at the test area tends to be larger and passes definitely
through the stages of pigmentation and desquamation whereas
the erythems at the control area disappears early Such
reactors are termed combined pseudo posttie Psoudo reactors
ore generally found among adults and adolescents and m
those who have previously had mjections of horse serum or
diphth prophylacties  In d ful cases when a reading
18 difficult 1t 15 wise to regard the mdividuals concerned as
positive and susceptible The optunum times to make readings
of the Schick test are the fourth and tenth days but 1f only
ono reeding can be made and this 1s usually the case when
work on a lerge scale 13 bemg carned out an mnterval of one
week between the performance and serutiny of the test fulfils
all practical requrements The mam factor influencing
ymmunity to diphthensa 1s age and the following table sets out
the results of Schick testing scarlet fever and measles patients
of both soxes at the North Western Hospital London
‘The percentage susceptability rato at all ages shown on p 70
38 practically 1dentical with that of 61 2 found in Edmburgh by
her (1024) who has compared Ius figure with that of Zmngher
(1817) m Now York scarlet fover patients 11z 4o per cent
It will be ob ervod that the highest susceptibility rates are
grouped round the age periods between one and four years
and thereafter 1mmunity ncreases with age although the
downward trend of tho curve 1s uneven m the fifteen to tharty
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Table showing Schick posstive percentages n 2 905 Scarlet Ferer
and Measles Patients

Ag nyers Total Sthick neg t o | 8 hi k po ltiy ];;f,ﬁf? t
0-% 18 16 2 111
i-1 78 28 49 628
1-2 304 74 230 To7
2-3 323 71 252 780
34 297 64 233 784
45 287 92 195 679
5-10 933 387 546 585

10-156 286 169 117 409
15-20 12 67 62 481
20-30 158 90 65 430
3040 62 43 19 306
404 30 21 9 300
Total 2905 1123 ‘ 1782 { 613

age peniod the result probably of one or other of the factors
which are hnown to mfluence natural immuwnity to diphtheria
Dudley (1934) bel this 18 ght about by repeated
exposure to subchnical doses of C diphtherie se doses
ff to cause grisable diphtheria but sufficent to
stimulate the production of speaific antibodies It follows
therefore that m erowded urban populations among which the
diphtheria bacilus 1s always present the general level of
mmmumity will be higher than m rural commumties where
human contacts are Jess frequent and intensive  For similar
reasons social status 1s an important factor m determming
immunity to diphtheria children from well to do homes show
mg & higher susceptibility rate than thewr contemporaries i less
fortunate circumstances  Schick testng m populations subject
to such geographical and social factors has given results mn
general agreement with what we should expect on the above
hypoth of the develop t of natural Y
Etwlogy Diphtheria appears m epidemie form chiefly mn
the cold and temperate zones durng the winter months m
Great Britamn the highest maid between D b
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and March Ongmally a rural disease the diphthena mortality
n the county boroughs of England 1s now twice that of the
rural distnets according to Greenwood (1930) Pelatuely
rare under one vear of age the disease 13 commonest between
one and ten years reaching its maximum between the fourth
and sixth years and graduslly falbng off m adult bfe The
sex meidence 18 about equal up till the mnth year after which
females are attached more often Diphthena 1s now the prin

cipal cause of death durmng school hfe and the Registrar

General for England and Wales {1934) has pomted out that
smee the begmmng of this century thers has been a progressive
change 1n the meidence of diphtherta mortality from the pre

achool to the school age  As far as can be determmed this 18
not due to a shift in the age mcidence which remamns the same
at these age pertode but according to H D Wnght (1939)

18 the result of a proportionately smaller decline of the fatality
rate m the 5-9 then m the 0-4 age pemod Picken (1937)
suggests that this may be due posstbly to a change m stramn of
C diphtherie while Cheeseman Martn and Pussell (1939)
are inclited to attribute the alteration manly to dimnution m
the average size of the famuly and to a less extent to ymproving
environment In common with a number of other infectrous
disea es diphthema m modern times has shown a wanmg
seventy and a League of Nations Epidemiological Peport
(1934) has pomted out that 1f the death rate of children under
15 m England and Wales be taken as 100 for the qunquernum
1856-60 and compared with the rates for the qunquenmmm
1026-30 the fall m the diphthena death rate 1 78 per cent

Duo allowance must be made for the introduction of diphtherta
antitoxin m 1895 but Woods (1933) states that about 1880
the mortality began to declme Following the widespread
immunisation campaign carned out mn the Umted hmgdom
durmg the war years 1941-4o the fall m diphtherra mortality

has been accentuated For some years before the 1939-45
war hospital case fatalitv rates were generally about 5 per
cent  but there 13 some evidence that the immumnisation cam

pam has also affected these the figure given for Scotland for
example m 1944 bemg 26 per cent Case fatality rates m
diphtheria however must he accepted with caution as <o

much depends on the strngency with which diagnoss s
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carried out  Possibly one factor which operated to reduce
diphthena mortahty rates mn the mter war pemod was the
dumnution m meidence of the laryngeal form of the disease

Transmussion  The source of infection may be a case of the
disease or a carrier and the orgamism 1s dissemmated by droplet
infectron although more obviously direct methods of contact
such s lissmg or the common use of drinlung vessels must
often be responsible Eprdemucs have occurred m which mulk
was the vehicle of mfection but outbreaks of this character
have not been common 1n this country of late The milk may
be contaminated by droplet mfection from a carner but Swvage
{1937) mentions a few milk outbreahs m which diphthentic
ulceration of the udder was present While the orgamsm 13
capable of retaimng 1ts viability apart from the human host
for varymg pertods under sutable conditions fomrtes cannot
altogether be excluded but m modern pubhc health practice
little rmportance 1s attached to these Defective drams are not
now regarded as a direct cause of diphtheria and the consensus
of vetermary opmion 1s agamst the probabihty of transmsston
by domestic ammals The causal orgamism usundly gams
admussion to the body by mhalation but infection of wounds
abrasions of the shin or extra respiratory mucous surfaces
occasionally occurs

Infectiaty Vhen estimated by tho occurrence of chmeal
diphthera i contacts the disease 1s one of moderate mfec
tiity and n hospital wards spread may be prevented by the
bed 1solation nursing  An infected person 1s capable of trans
mitting the disease as long as the orgamism remans viable
the t ssues and m diphtheria patients bacteriol 1 examma
tion idicates that 1t usually disappears m three or four wechs
from the onset m the great majonty of cases In a certam
proportion however particularly those with pathologreal or
anatomical abnormahties i the naso pharynx the orgamsm
persists for a considerable time after climical recovery such
mdividuals bemg classified as convalescent carriers

Incubation and Quarantme Period The mncubation period 13
short usually one to four days the maximum Lt bemng si<
or seven days Quarantme periods are rarely observed m
contacts 1solation bemng contmued only until their freedom
from infection 18 cstablished by obtaming two or three consecu
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tive negtnie swabs together with frequent climey examma
tion of noso and throat whilst awaiting bactenological results
Clinical Features Diphtlens 1 typieally on mfection of
the upper respuratory tract end the most common sites of the
Jocal mamfestrtions are the fauces the nasopharynx the
larynx and the antenor nares  Non respiralory mfections of
the shin wounds gemtals snd comjunctivae may also occur
but m all situations the pathological reaction 1s essentially the
same Accordingly for purposes of deseniption diphtheria 1s
usually classified on an anstomical basis end this mothod has
been accepted by & committeo consisting of members of the
mfections hospitnl service of the London County Council m
a report on the Nomenclature of Diphthentic Infections
{1936) In the account of the vamous types which follows the
torms recommended 1 that report have been adopted m their
entirety  As will be seen anatommcal classification has a
sigmificance bevond mere description for accordmg to site
one or other of the chmcal features of the disease mayv pra
domintte and consequently influence treatment and prognosis
Tt should be clearly understood also that one of the outstanding
charactenistics of the local lesion i diphtheria 1s 1ts tendency
to spread and thereforo one or more of the above anatonucal
sites may be progressively mvolved For example 1t 13 not
for faucial diphtheria whuch fails to recen e specific
treatment at an early stage to spread to the nasopharvnx and
the larynx
Faucial Diphtheria  This 13 termed tonsiflar diphtheria by
some and may be defined s occurnng when membrane 1s
lumited to the tonsillar surfaces with possibly shight spread to
the anterior pulars of the fauces The stage of mvaswon 15
short and usually d by fever headache general
malase and nau s Some degree of sore throat 1s complained
of but this may not bo & promunent symptom even when
peudo membr ne 18 alrendy present  The Iatter commences
as o thin gelatmous exudate on one or both tonsils usually
but iy b g to form at several
points eously so that a folkeul 13 pro
sented  If wiped off tho exudato tamdly to forms and in, o
short timo thickens up giving the tymcal appearince of
diphthenia membrane dead white or grey1 h yellow i colour
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with a well defned margm By this time it can only bo
detached wath difficulty leaving & raw bleeding surface
Apart from some congestion near thy edge of the membrane
the fauces show httle doviation from normal unless thers s &
super added septic mfection There may be more or Jess
cedema of the tonsils but pam s not <avers even on swallowmng
Tt 15 also doubtful of the charactenstic odour of diphthena wil
be very abvious mn the type here described  Associated with
the threat condition there will bo shight or moderate enlarge
ment of the tonwllar glands  Tho mitzal pyroxea of 100-103°F
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Frz 20 Tempersture and pulte chert of first mx weeks of recovered
case of severa nasopharyngesl diphtheria Patient reeerved 50 000
umits of antionn mtravenpusly { ) DNote apyromal conme of

temperatare and rapid drop of pulse rate up till tenth day

ropidly subsides when the patient 1s brought under treatment
but there 1s no charactenstic temperature cune and m thus
231 all types of diphthena the patient may be apvrexal from
the start The pulse 1s ramd and soft 2t first buy <lows down
m a fow days A hitle palior and lnupness may be noted the
arme m this type 19 usually free from albumen and with
appropriate  treatment the threat quickhy clears up  The
tovwmn varwes from shght to moderate m amount and the
ordmary case of faucal diphtheria rune an wneventful course
extept for the occamonal appearance of one or other of the
commaon pareses 1 convalescence

Anterror Nasal Dsphtheria Yehen humted to the anteror
nares diphthers 19 a relatvely havmless mfeotion as far 53 the






Fie ’t  Bullnecling and toxic appearance of severe case of
nasopharyngeal diphtheria

5 Diphther tic infectzon of chickenpox levon  The base of
Fae o metic vloe m formed by the pectoral m «le  Note
I toration of akin round ul er
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patient humself 13 concerned the chief danger bemg i the
readiness with which transmssion to others may be effected
The mam clinieal feature 15 the presenco of & persitent thm
watery and often blood stamed nasal discharge  The nostrls
are encrusted and raw the upper Lip swollen and excorciated
and the face spotty  Careful examunation of the nares will
reveal 1t Smee s 15 sbsent or
mmimal there 1s little or no constitutional disturbance and the
condition readily yields to specfic treatment without com
pleations
Nasopharyngeal Diphthena [his condition usually com
mences as a fancial mfection and owing to the almost complete
absence of natural mmmumity or delay im seeking specfic
spread of \ rapudly takes place from the
tonsils to the favcial pillars the uvula soft palate the pharynx,
the post nasal mucosa with 1ts extensions and the antenor
nares so that membrane can occasonally be seen protruding
from thenoss In early cases the mombrane may be gelatmous
but sinco usually these cases have reached an advanced stage
beforo coraing under the eye of the practitioner 1t 1s dirty yellow
or blackened Faucial edema 13 marked but that part of the
prlate uncovered by membrane retains its normal appearance
A profuse 8610 discharge pours from
the no o and cervical adenutis with perademtis 13 & conspienous
feature =o much so that the term  bull neching s aptly
applied  The typcal odour of diphthena 1s very apparent
and the pationt shows a marked pallor not mfrequently waxy
and eyanoticin character He lies bmp drowsy and apathetic
breathing noisily with open mouth through the accumulation
of membrans and secretion st the bach of hus throat  Although
loth he re.ams and 1m certamn cases thers 13
mathed 1mtability restlossness and dolrmum  The tempera
ture possibly raised at first as in less sovero mfections falls m
twenty four or forty-eight hours snd the pulse 1s rapid and of
poor volume The output of nrme may be reduced to & fow
ounces per day and may even be suppressed Marked albu
mununs 13 found and occasionally blood and casts as woll
With energetic specific treatment aome degree of amelioration
can be brought sbout m the local lesions and the toxems
but 10 1many cases thus 1s only temporary and early chmeal
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manifestations of the effect of the toxm on the crculatory
system become evident durng the ~econd week of the disease
in the signs of heart falure which frequently proceeds in a fow
days to a fatal termmation Should this Le surmounted the
patient still has dangers to face n the shape of one or other
of the severe paralviic sequel® or a late heart failure Post
nasal diphtheria 1s 2 term sometimes applied to this form of
the di ease m young chuldren As was ponted out by Marfan
(1005) direct infection of the adenoid pad may be the pnmary
lesion i these subjects and the extent of visible membrane
may be an unrehable guide to the severity of mfection as on
ordmary mspection of the throat <ome of the gravest cases
may show relatively small amounts of membrane nited to
the mmer surface of the tonsis Profu.e nasal discharge
faucial wedema pertademtis prostration and pallor give the
clue to the gravity of the situation Harries (1933) indicates a
further danger m tlis type of mfection i that direct spread
from the nasopharynx to the lung mey produce a diphthentic
‘broncho pneumoma
Laryngeal Diphthersa  Most commonly the larynx 1s mvaded
secondanly from the nasopharynx and primary laryngeal
diphthenia must be regarded as rare  The condition 1s serious
on account of the resulting obstruction to respiration  This s
due to the presence of membrane and cedema of the larynx
whilst the element of spasm and the acoumulation of secretions
m the trachea and mam bronchi seems also to play & part
Tox emua 15 not & prominent feature unless faucial or naso
pharyngeal lesions are well marked 1n which case the patient
undergoes the same r1sks as when these forms alone are present
The signs and symptoms are those of acute larvngitis followed
by respiratory obstruction 1f the process s not arrested and
2t 13 customary to describe three stages according to the degree
of mvolvement The imeial stage 1s marked by hoarseness
quichened Tespiration froquent and charactenistic brassy
cough and some degree of pyrexia  1f the condition progresses
the spasmodic stago 1s reached This 18 shown by aphoma
strndor on both mspiration and expiration and spasms of
dyspnoea During theso the face 18 flushed and cyanosed the
eyes promment and suffused and the ternfied patient tossos
about his bed m a vam effort to gamm a moro favourable
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respiratory posture  The soft parts of the lower intercostal
spaces the epigastrum and at the root of the neck are seen
t0 ba suched 1n on mapiratron At first the spasms do not last
for long and mtervals of less laboured breathing occur i which
some rest mav be obtammed but eventually the spasms become
prolonged Tecesston becomes exaggerated and the stage of
permanent obstruchion 15 reached The condition 18 now
desperate Tespiration becomes shallow and sighmg exhaustion
15 complete the pulse 13 fluttermg and the patrent Limd
Unless operation brings rehef death occurs from asphyxia
Occastonally advanced cases are seen m which laryngeal
implication 13 part of a general resprratory msolvement
wmeluding all parts of the bronchial tree  Agamn ca es are met
with m which the diphthentic process mamnly affects the
trachea and bronchi with the result that there may be Iittle
mterference with the voice and the charactenstic cough 1s
lackmg Nevertheless sygns of recession and oxygen lack are
well marhed and this type 15 usually fatal

Aural Diphtheria  True diphtheritic mfections of the
mddle ear occur by way of extension from the nisopharyns
but this form of diphthena 1s much less common than 1s
generallv supposed  Apart from bactenological exammations
1t 13 dufficult to understand how a diagnosis of this condition
can be made It cannot be too strongly empha<ised that a
diagnosis based on the morphological features of a diphtheria
Iike orgamsm should mever be accepted as establishing the
presence of aural diphthena which can only be proved by
biochemical and virulence tests and by the estimation of the
mmmunity of the mdinidual

Extra respiratory Diphthensa In the great preponderance
of cases diphtherta will be found mm one or other of the above
mentioned situations but 1t 15 well to remember that diph
theritic lesions may occur elsewhere especially m children
mfection bemg conveyed from the nose or throat to wounds
or abrasions  Such may be found on the vulva prepuce and
anus  whilst circumersion wounds are sometimes infected
Aceidental wounds and sores of all kmds including ehickenpox
lesions may also be secondanly nfected Whilt 1t 18 true
that membrane formation takes place the accessibility of these
lesions to surgical dressings mvy tend to present the recogmtion
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of typieal membrane The presence therefore of a progressive
pathological process unytelding to the usual applications and
associated with tissue destruction blackening and under
mmmg of the skin should lead to the suspicion of diphthena
and thorough bacteriological examunation Diphthentie con
Junctivitis 1s not uncommon and here typical membrane and
cedema 13 more hkely to be recogmsed  Shin diphthena gives
nise to an impetiginous lesion with much crustng and if the
process 13 uncheched localised gangrenous areas may form
Toxzmia of Diphtheria  Whalst 1t cannot be doubted that
diphthenia toxm exercises a powerful effect on nearly every
tissue of the body the fact remams that after the early phase
when the throat has cleared up the mam chnical evrdence of
toxzemia 1s to be found m disorders of the cardio vascular and
nervous systems and 1t 15 to the recognition and treatment of
these that the efforts of the physician will be chiefly directed
Cardio vascular System in Diphtheria  Owimng to the marked
reduction m the proportion of deaths m diphthena from the
laryngeal form of the diser e heart faiture 1s now responstble
for the majonty of diphthena deaths and 1n many cases whieh
recover various orrculatory disturbances ocour which may give
occasion for anviety Smce the disease was first established
as a clmical entity by Brotonneau the heart has been the
subject of much mvestigation but 1t cannot be sard that
the position 1s other than obscure Some such as Warthin
(1924) and Marvin (1925) would be nchmned to attmbute heart
farlure m diphthena to myocardial degeneration  Others such
as Gunson (1917) have pomted to failure m the penpheral
circulation as bemng an mmportant additional factor while
Hardmg (1920) coneluded that essentially there 1s an olig.ema
chiefly quantitative i the early stages and qualtative m the
Jater Electrocardiographic studies apart from demonstrating
all grades of myocardial degeneration have not thrown much
light on pathogenesis so far although Alstead (1932) 1s inclmed
to postulate the existence of a factor additionl to the gross
changes 1n the myocardium revealed by the eleotrocardiograph
Friedemann and Elkeles (1931) as a result of chmcal hsto
logical and electrocardiographic studies bolieve that the
Pamologwal changes mn the vascular system have become the
central problem m diphthenia, and that heart fatlure 1s due
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to a certamn oxtent at loast to lesions i the coronary vessel
Those with an estenuive experience of diphtheritic heart failure
will be mclned to agree that while clinically attention 1s apt
to be focussed on the gross changes m cardiac rhythm and
impulso there scems hittle doubt that the penpheral circulation
18 also implcated
Signy of cardiac farture oceur relatively early in the di ea e

from the begmmng of the second week onwards Pahents m
whom 1t occurs are commonly those who have suffered a
sovere attach of masopbaryn

geal diphtheria 1 which the LTy
pule rtapid snd of small

volume at first gradually slows E;\ 3 r

down towards tho end of the | # 48

first weeh Some degree of A
improvement may have been 2%

shown m response to serum : \ ]
treatment but the patient 1z [

still pale and mert alt 10l

may have persisted and early A

palatal paresis 1s often present ek
While in the average caso heart  [S5= T TN
compheations  dovelop over

soveral davs the on et may be F‘fhaff DrT ?‘;‘:’,mcx :’}das e
sudden with profound collapse nasop haryngeat d phtheria Tota
Generally however this stage S m B e e
15 postponed for several days 100600 umtsof antitovn (§ }
during which the blood pressure

pradually falls off the first sound 13 softened to be followed
by mufflng of both sounds and the apex beat moves out to
the mipple lme Cardiac arrhythrua appears m the shapo
of extra systoles reduplicated second sounds or nussed beats
and becomes progressively more marked until the rhythm is
completoly dlsorgnmsed In spite of this the patient may
remamn sy mert and cont: to take nounishment
and at any stage the heart migns may begmn to clear up  We
have observed on rare occasions cases which even pursued a
favourable course after a gallop rhythm had boen established
In most cases however well marked arrhythmua 13 followed
by signs of collapse vomuting of bile stamed fluid famting




80 DIPHTHLRIA

attachs m which the patient 15 almost pulscless and pro
cordial pam  Consciousness 15 retaned but the patients

F1oc .4 Electrocarcdiogram showing complete heart block with
bundle branch bloel ~Talen on soventh day of & severe and
ultimately fatal ease of nasopharyngeal diphthersa

Fio o Electrocardiogrom showing deley i itsaventricular

a ase

y o
withadvanced which proved fatal on
day

approhensive and whilst usually imert may become extremely
restle.s By this time the apex beat 1s displaced well outwards
and the area of Iiver dullness increa ed Electrocardiographic
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records show various types of heart bloch  Tlus state may be
drawn out for several days the patient shows a ghastly pallor
wastes raprdly, nothing can be retamned by the mouth attacks
of retclung and vonutmg are frequent and death comes usually
m a famtmg attack A later vanety of heart falure mn the
third or fourth weel or after 1s much less common It
generally appears m cises which have been severe from the
first or have come late under specific treatment and majy
display all grades of seventy from a symptomless arrhythma
to cardiac farlure ind m fatal ca es heart block 13 frequently
found  Qccasionally also errculatory fulure may be comeident
with or follow pharyngeal or rcsparatory paraly es and this
would 2ppear to be of & central omgn  In 2ddition to the
above forms mmmediate heart farlure following sudden effort
may ocrurin those who have shown relatively hittle in the shape
of cardiac nvolvement and the strictest precautions must
be taken m the management of the diphthena convalescent to
avord this When recovery from heart falure m diphthena
takes place 1t 1s usually complete Irregulanties may persist for
some months and cardiologists have reported lesions met
with m later life which can be traced to dipbthenia but con
sidering the great amount of degeneritive change which
18 mevitable m the cardio vascular tissues of manv the
reparative processs must be regirded as remarhable

Post diphtheritic Paresis and Paralysis  There 1s no unam
mity regirding the pathogenewts of the e relatively common
sequele of diphtheria The conception which has dommated
neurological opmion in Great Brtam 3s that of Walshe {1918)
who believes that the complete symptom complex conaists of
three elements The first 1s an mitsal local paresis related
anatomteally to the site of the mfective focus which 1s brought
about by the passage of toxm along the perncural lymph
channels to the nucler of the cramal or spmal nerves  The
lesion 13 thus central and not merely an ascending neuritis m
the afferent nerves The second element 1s selective mn that
diphthena tosin has a special affimty for certamn nucler eg
that controlling, the nerve supply to the cihary muscle whlst
the thurd element polyneuntia may be regarded as the expres
sion of the geperal toxemia as 1t affects the nervous svstem
and both these latter mentioned elements are probably pro
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duced by toxm circulating m the blood stream Some fever
clincians however have been reluctant to accept this view
For example Ronaldson (1935) 1s melmed to agree with some
of the French wniters that paresis results from a selectrve
affinity of the toxun carried m the blood stream for certam
nerve structures and points to the sequelwe of several accidents
with diphtheria prophylactics which have provided examples
of an artificral but true diphthertic toxsemia i the human
subject These were followed by nervous sequele very sumilar
to those resulting from natural nasopharyngeal diphthena
and while belteving that a strictly local action at the site of
mfection accounts for precoctous palatal paresis Ronaldson
takes the view that regional tissue diffusion of the town 1s the
most likely explanation of paresis in the neighbourhood of the
mfective focus Mitman (1935) has put forward the mteresting
theory that parests depends on the transportation of toxm
from the site of infection along nerves to cramal nucler those
nearest the site of entry bemg the earliest most frequently
and severely affected The toxmn then travels from one nuclens
to another within the central system the common sequence
of paralysis bemng thus explamed Whatever hypothes:s 1s
mvoked to account for the paretic phenomena 1t should be
noted that function 15 completely lost m a small mmonty of
cages that the various palues succeed each other m a farrly
definite order after the lapse of a relatively constant latent
period between the onset of disease and the appearance of the
particular paralysis that recovery 1s the rule that pam and
tenderness are only likely to occur i polyneuritic lesions m
very severo or untreated cases and that disturbances of
sensation are not hhely to be encountered except n the most
severe forms of generabised paralysis They oceur m about
10 per cent of cases are commonest n children and are scen
chiefly after severe cases or those commg late under treatment
The following are characteristic and may occur singly or mn
combmation

Palatal paralysis 1s the commonest and quite often the sole
nervous mamfestation It may come on n the first fortmght
of the dicease tho so called prococious vanety and s disclosed
by characteristic nasal vorce with or without regurgitation of
finds through the nose  On mspection there may be unilateral
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or bilateral mvolvement of the soft palate which hangs limp
on phonation and from which the reflex 1s abolished Thus
precocious type may persist mto the fifth or sixth week of the
dt ease and be followed by other nervous sequele but recovery
13 nsually complete Apart from this form palatal pare 1s
may oceur at any time n the first two months of the disease
but 1ts duration tends to be imited to & week or two  Occaston
ally the precoctous type clears up to be followed by a recurrence
of palatal paresis accompanying the later palstes

Oculomotor paralysis usually affects the external rectus of
one or both sides 2nd results i convergent squint It maj be
reen from the third week onwards and lasts for a weeh or two

Cilary paralysis resulting mn impairment or loss of accom
modation also occurs m the third or fourth weehs or later

Facwal paralysis usually appears m the fifth or sixth weeks
Minor degrees of thus ate Iy seen m 1on With
other pareses but well marked unilateral or bilateral forms are
not very frequent The expressionless facie of the patient
with pharyngeal paresis 1s often due to concurrent bilateral
facal involvement

Pharyneal paralyss occurs from the fifth to the eighth weekhs
commonly in the sixth It 18 sometimes preceded for a day or
two by palstal paresis and 18 frequently sccompamed bv
other palses The patient at first expemences difficulty m
swallowng whichis d by hing and spl
Deglatation becomes mmposwible saliva collects m the bach of
the throat and sets up a reflex cough which 18 chactenstically
guttural The condition lasts from a day or two to a week
or two

Respiratory paralysis whilst relatively uncommon must be
regarded as a very senous event It 13 ususlly preceded by
pharyngeal paresis and occurs n the sixth week or after the
firsy mgn being » slowing down of the respiration rate The
cdiaphragm 1s usually affected the abdominal respiratory move
ments ceasing breathing bemng carried on by the mtercostals
and extraordmary muscles of respiration  In the unusual
event of the intercostals alone being involved chest movements
cea e respiration bewg of the abdommal type  Whlst certan
degrees of paralyais of the respiratory muscles are compatible
with survival until recently a hgh proportion of these cases
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succumbed  The modern treatment by means of varous
forms of mochanical apparatus for artificral resprration besides
holding out & somewhat improved chance of recovery would
mdicate as stated by Mitman and Begg (1935) that the
natural doration of the condition 15 from four to fifteen days
but that the respiratory paralysts may be succeeded by ar
culatory fatlure ot bulbar ongin

Paralysis of upper and lower extremifres Paralysis of the
upper hmbs 13 extremely rare but Ker was of the opmion
that paralysis of the lower extremities 1s probably the most
froquent form of paralysms after that of the palate Whikt
this 1s probably true if all degrees of lower neurone lesion are
taken nto account complete loss of function 1s very unususl
On the other hand 1 evere cases the knee jerhs are often lost
the musecles are flabby and tender there 1s some loss of power
vartous eensory disturbances occur and when the patient gets
up he shows an atavic garb and even some degree of ankle drop
It should be noted that tho sluggish or abeent 1nee jerhs
which aro frequently the only polyneuntic manifestations m
the lower hmb of a patient confined to bed may be immediately
preceded by a period of increased activity Unless this 1s
appreciated the pationt s convalescence may be prematurely
speeded up

Paralysts of the nec and trunk  Occasonally 1n patrents
suffering from other forms of paralysis the muscles of the nech
are affected so that if the shoulders are rarved an mech or two
from the bed the head falls bacl  When the muscles of the
bach are 1nvolved the patient 1s unable to sit upright Varsous
muscles m the shoulder girdle may also be affected

Other forms of paralysis which have been observed affoct
the adductors or abductors of the latynx or the sphmcter of
the anus or bladder

Complications  These wre few and smce practically every
case of diphtherta now recerves diphtherra antitoxin & number
of patients develop serum sickness For  detealed description
of 1ts mamfestations the section on serum sichness should bo
consulted Tonsillirs and cervacal ademitrs are not uncommon
m diphtheria convalescents and the latter may occasionally
Ot:t1s medsa, 13 also not mfrequent An unusual

suppurate
1 lication 18 cerebral embolism ot thrombosis resulting

neryous comp!
'
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succumbed The modern treatment by means of vl
forms of mechanical apparatus for artificral respiration be. &
holding out a somewhat mmproved chance of recovery Wit
mdicste s stated by Mitman and Bogg (1935) that
natural duration of the conditron 18 from four to fifteen d
but that the respiritory parilyss may be succeeded by
culatory failure of bulbar ongm

Paralys1s of upper and lower eatrematies Paralyss of
upper Imbs 15 extremely rare but Ker was of the opm
that parslysis of the lower extremuties 1s probably the m
frequent form of prralysis after that of the palate Whr'
this 13 probably true if all degrees of lower neurone lesian 8
taken nto account complete loss of function 1s very unusua
On the other hand m <evere cases the ! nee jerks e often los
the muscles are flabby and tender there is some loss of powo
various sensory disturbances occur and when the patient get
up he shows an ataic gatt and even some degres of 1nhle drop
It should be noted that the sluggish or absent hnee jerht
which are frequently the only polyneuritic mamfestations 1
the lower limb of a pattent confined to bed may be immediately
proceded by a period of meroased activity Unless this 1
appreciited the patient s conval may be pr Iy
speeded up

Paralysis of the necl and trun]  Occasionally m patients
suffermg from other forms of paralysis the muscles of the neck
are affectod 50 that if the shoulders are raised an inch or two
from the bed the head falls back When the muscles of the

back aro involved the patient 1s unable to «t upright Various ~

muscles m the shoulder girdle may al<o be affected

Other forms of paralysis which have been observed affect
the wdductors or abductors of the Jarynx or the sphincter of
the anus or bladder

Complications  These are few and since practically every
caso of diphtheria now recetves diphthena antitoxin & number
O{yatzem; dovelop serum siclness For a detailed descnpt;on
of 1ts manufestations the section on serum sichness should be
copsulted  Tonsillitss and cerracal ademits aTe not uncommon
m diphthena convalescents and the latter may occasionally
suppurate  Olilss media 13 also nof; mfreqlfent ) An unusual
ervous complication 18 ceretral emd or i resulting
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m hemiplegia  but most with an extensme exporence of
diphtheria have probably met with one or two cases Embolic
gangren. 1s also rare but does oceur A far proportion of
latyngeal cases are followed by bronch which 15
an unfavourable compheation after operations for the relief of
respiratory obstruction
Associated Diseases Diphthena and scarlet fever are not
mfrequently seen as conourrent mfections whalst m hospital
cross infoctions of diphthena m scarlet fever wards are of
frequent occurrence  Generally these are antertor nasal
diphtheria but faucial and Jaryngeal diphthen may also be
found  Some degree of as ociation between diphthena and
measles 18 also found a laryngitis oceurnng after the eruptive
stage of measles bemng nearly always diphthentic
Relapse and Second Attack In our experience relipse 1n
iphthens 18 very 1ate  This 15 somewhat remarkable as over
10 per cent of diphtheria cases are Schuck positive on leavmg
hospital Second attrcks and even third attacks may however
oceur and 1t would be a nustake to ruls out diphthemna m o
patient who had previously suffered from a defintely authent
cated attack on that ground alone
Varieties of Diphtherla  Apart from the anatomical classify
cation already set forth and the assignment of cases to muld
moderate or severe groups according to the degree of reventy
there 18 only one clinical vanety to wlich spectal attention
need be drawn This 18 hemorrhagee diphtheria m which m
addition to all the signs of the severest form of nasopharyngeal
mfectrion with the most d toxmmua h h ooear
from the mucous membranes and mto the skin There 15
contimuous oozimng from the throat and no e and mdeed severe
opistaxis mav occur  Areas of st m which have been subjected
to pressure 1 the course of treat eq m ad
antitoxm or giving hypodernuc mjections show well marked
brusing and m the course of a day or two scattered petechial
hwemorrhages appear irregularly distrihuted over the body
Anuna 1s frequently present and death oceurs about the end
of the first week
Diagnosis  In all cases of 1llness associated with sore throat
or exudate on the tonsils diphtheria should be considered as n
Po sibibty and owmng to tho mperative necesmity for com
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within thurty mimutes but our experience of the test 15 that 1t
13 by no means reliable a certam proportion of typical diph
thena membranes fuling to blacken whilst a defimite per
centago of exudates dne to the streptococcus and other
orgam ms give o positn e reaction

In differential diagnosis fonsillatis 13 more often mustaken for
diphthena than any other faueial lesion  In the follieular type
the pimply appearance of the follicles the great fancial conges
tien and pan are usually sufficent to make the distinctron
Some forms of streptococeal sore throut meluding that found 1
scarlatma «mplen show membranous patches on the tonsis
which on mspection alone cannot be distmpuished from nuld
fauaal diphtheria  Quansy 1s assotated with great pam
dfficulty 1 opening the mouth and thich speech The throat
13 much congested the palate bulges on one or both sides
while streaks of glairy mucous on the palate and fauces simu
Iato the easly gelatmous membrane seen in sharp cases of
diphthena  Ulcerative conditions may suggest diphthena
and of these Vincents angina 15 probably the commonest
Indeed 1t has been aid that this more closelv re embles
diphthena than any other di ease and the stoughy infiltratian
of the margns of the soft palate or » fragment of eraggy tonsl
may be musleadng Caroful observation and swabbing will
usually revesl is true mature Chrome ulecrations due to
syphilis ot tuberculosis are uncoraraon m prescnt day fever
hospital practice  Of recent years we have encountered
several ca es of agranulocylons which had been provi omally
diagno ed as diphtheria  These were sli of middle age or over
and foul estensive ulcerition of the fauces accompamed by
profound constitutional disturbances were the mam features
the true nature of the condition only being di closed by blood
ovamunation The septic fype of scarlet ferer after the rash has
faded with ulcerstion on the tonsls and fauces marhed
enlrgement of cervical glunds and & pounng na al di charge
may sumulate a severe attach of nisopharyngeal diphtheria
The Iistory of rash tonguo changes tho appearance of tho
TPatient and the occurrence of scarlatmal complications may
help . differential disgnoss It should sleo be remembered
that scarlatina angmosa 18 relatively Tare at prosent and here
*gaut the prictitioner wiif not be content to foave his patient
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mencimg ahtitoxin freatment at the earhest possible moment
an attempt made to arnve at a climcal diagnosis forthwith
The situation of the lesion 15 important the tonsils uvula, soft
palate and antemor faueal pillars bemng the commonest
stiuctures mvolved  The wash leather like appearance of the
membrane with well defined thickened or everted edges 18
characteristic  Absenco of redness of the throat the presence
of cedema and rclative pamleseness are all m favour of diph
theria  When an attempt 15 made to dislodge diphtheritie
membrane from tonsils or fauces 1t only separates with difficulty
and leaves a bleeding surface and the fact that 1t comes away
m homogeneous planques or shreds which sk when placed m
water 18 also helpful In certain cases however when mem
brane 1s thin and not extensive or1s fragmentary and folhcular
m appesrance 1t 13 by no meons easy to armve at a climeal
diagnosis  1If the exudate 1s not confined to the tonsillar
surfaces and the patient 1s obviously 1l mn these doubtful cases
the only wise course 1s to 1solate the patient admumster ant
toun and await the result of bacterological examimnation of
nose and throat swabs A great many doubtful cases however
apart from a hmited amount of exudate in the throat show
Iittle sign of systemic disturbance and in these 1t 15 justifiable
to porform a Schick test and delay the intramuscular mjection
of antitoxm for four hours By this delay thers will be no
mterference with the Schicl test and Mayfield (1934) hes
shown that even employing an mterval of two hours between
test and serum the Schick test can be relied upon A negative
reaction will rule out diphthena for all practical purposes
whilst a case of diphthena will show a positive reaction  The
latter result however does not m itself mdicate diphthera
unless the appropriate bacteriologieal results ate also obtamed
For a plete and prek diag of diphthena
therefore the clinical sppearances should be typical or at least
suggestive the patient should be susceptible to the disease as
shown by o positrve Schick test and a virulent stran of
C diphtherie should be 1s0lated from the lesion
1t has been suggested by Manzullo (1938) that the diagnosis
of diphtheria may bo assisted by the swabbing of the suspected
throat membrane with 2 per cent potassium tellunte <olution
D]phthena membrane hecomes sooly blacl m appearance
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especially when measles 15 eprdemic will do much to ehmmate
error but there 1s no clinteal sign to guide the practitioner n
whoopmg cough  Direct ovamination of the larynx and
negative bacteriological findings will exclude diphthena
whilst cough plates will reveal B pertuseis m a high proportion
of cases  Refropharyngeal abscess may also be mustaken for
laryngeal diphthema on account of respiratory stmdor but
careful mnspection and digital exammation will usually make
the diagnosis clear  Forewn body m the larvnx may also give
nse to signs smmulating diphtheritic Jaryngitis and whalst
direct laryngoscopie exammnation will usually rule out this
condition the 1vsue may not be put entirely beyond doubt
cg a pece of grape shin impacted mn the laryny has offered a
passable imutation of diphtheria b On two
suppuratune mediastimtis has come under our notice pro
vistonally diagnosed as laryngeal diphthena owing to pressure
on the trachea causing dyspnees In one mstance dramage
resulting mn recovery was established when the shm meision
for tracheotomy was performed whilst in the other the diag
nosis was only forthcomung at antopsy  Laryngismus <tredulus
when seen m the severe form m richetty mfants may present
difficulty  Also severe attacks of broncho preumoma are not
mirequently sent in to hospital as cases of laryngeal diphtheria
on ac¢ount of raprd laboured resp and shght
mdrawmg of the intercostal spaces but the cluef signs of
laryngitis are wanting  Anterior nasal diphtherr requures
little mention m differential diagnosis It should be the first
thing thought of n cluldren with intractable nasal discharges
of the type already desemibed m connection with this
condition
Bacteriological Diagnosis  Whlst 1t 1s true that ultimately

the diagnoss of diphthena rests on the 1solation of the speeific
orgamism from a lesion m a susceptible person and on oceasion
bacteriological examimation gives results otherwise unobtam
able 1t should be reahsed that the practitioner can never
transfer even a small part of hus responsibihity for diagnosis to
the bactenologist Direct smears from drphtheritic lesions
yeld a high proportion of positive results m the hands of
evperieniced workers and while the tapid provisional result
thus obtamable may be useful for example 1 nstitutional
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untreated by antitoxm whilst bactenologieal axd 1s sought
It should hardly be necessary to mention the subject of
mumps m connection with the differential diagnosis of diph
thera but we have unfortunately to record every year several
severe and somefimes fatal cases sent mto hospital with that
diagnosis when even a bref examnation of the fauces would
have revealed the true nature of the:llness  Smee the operation
of tonsillectomy has become relatively common 1t may be a
matter of some difficulty to distinguish between the sloughs
resultmg from that operation and diphthema Diphthertic
mfections of tonsillectomy wounds are by no means unhnown
and moreover tend to be <evere so that the mecessity for
mabing the distinction may be urgent The tonsillectomy
slough assumes from the first the shape of the tonsillar bed
and 15 restricted to that site though occasionally the faucal
pillars and uvula recerve slght attentions from the mstruments
of the surgeon which cause small yellow sloughs sometimes
ymstaken for membrane The anvieties resultmg from this
climeal problem would be abolished for all practical purposes
if the patient were Schuch tested and actively or passively
ymmuniced beforehand In male babes thrush 13 sometimes
mustalen for diphthena but the latter 1s uncommon below the
sisth month and n thrush the buceal mucosa 13 usually
affected o very rare site for diphtheria Sometimes also mis
talen for diphthera are the small discrete jellow sloughs on
the tonsil duc to herpes faucialhs while an early chackenpox
leston m the same situation may also lead to the same error
The commonest condition simulating laryngeal diphthera 1s
streplococeal laryngiiss which may produce signs of obstruction
mdistmgmshable from those of the diphtheritic vamety 1f there
15 no clue to the nature of the mfection m the shape of diph
thera membrane m throat or nose Faucial membrane even
when atvpical or hmited m amount pownts almost certamly to
diphthena but 1f this 13 absent the only method hkely to give
ymmedate assistance mn diagnosis 1s direct laryngoscopy by
which membrane 1s seen on the emglottis or larynx  Other
forms of acute laryngitis with obstructive signs are found
the pmdromnl stages of other infectious diseases notably
measles and whooping cough In the case of the former
routme examuation for luoplik spots and evidence of catarrh
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with the medium care bemng taken to avoid breaking up the
surface

Prognosis  Iu general terms this depends on the type and
severity of the attack the age of the patient and the day of
disease on which spectfic treatment 1s commenced  With regard
to clmrcal type hemorrhagic diphthena 1s practically always
fatal Tt1s to be noted also at the present time that the great
majonity of diphtheria deaths occur m those suffermg from
the severe nasopharyngeal form of the dises e and at the
North Western Hospital cases so clasafied on admussion
showed a fatality of practically 40 per cent Laryngeal diph
thema also carmes a grave prognosis we venture to think
improved of recent years by the mtroduction of endoscopie
treatment bub any semes of cases requiring operation may
ghow a 10 to 50 per cent mortahty The age of the patient 13
moreover & most mmportant factor i prognosis over 70 per
cent of our diphtheria deaths occurring mn children of six
years or under  Also elinical expenence powmts conclusively to
the fact that prognosis worsens steadily the later the stage 1
the diseace the patient recerves antitoxin  Recently medieal
stabisticiens have been disposed to criticise the statistical
evidence advanced m favour of this by chmeans and 1t 15
possible that some of 1t will not stand up to modern methods
of statistical analysis but for what 1t 1s worth we propose to
mention that of all deaths from diphthema at the North
Western and Edmburgh City Hospital from 1931-45 inclusive
viz 374 256 or 6844 per cent received antitoxn on the
fourth day of disease or after In mdividual cases those
which ean be classified as anterior nasal or faucial will do well
although m the latter 1f membrane 15 farly extensive con
valescence may be mterrupted by the occurrence of one or
more of the pareses The probability of recovery of the sovero
nasopharyngesl case has already been expressed statistically
but m calculating the chances of recovery of the mdividual
case 1t 15 difficult to prowide any defimite rules and often
progress must be measured i terms of the daily estrmate of
the patient s condition If the mfecting stramn of C diphtherie
18 hnown 1t 13 nportent to Temember that graws snd mter
medius mnfections between them account for all but a fow of
our diphtheria deaths at present According to Harries (1938)
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outbreaks and might be employed more often than 1t 1s where
facilities are available 1t can only be of value when a positnve
Tesult 13 obtamed In routine workh the results of culture wre
awaited before final reports are given This means however
the loss of time as far as treatment 15 concerned and 1t 18 this
delvy which may make all the difference between success and
fajlure  Furthermore 1t 1s within the experienco of everyone
that from tune to time cultures from typieal diphthena will
Jeld negative results positive results bemg obtamed only
after repetition of the culture “nd while many are content to
rule out the diagnosis of diphthena on two successive negative
cultures our own routine practice for this purpose 1s to seel
three negative cultures taken on the first three days of admis
sion to hospital Fimnally 1t should be borne ;n mind that the
diphtheria bacillus mav be 1solvted from a patient m which
the lesion 1s due to some other orgamsm eg streptococci
tonsilitis occurring m a diphthena carmer <o that the results
of swabbing will often require to be correlated with simul
taneous Schick testmg With these hmtations of bacteno
logical exammation mn mind therefore the prudent practitioner
will not hesitate to grve diphthena antitonin when the clmical
appearances In any given (ase mndicate even the possibility of
diphthena In taling swabs certam precautions must be
observed if the best results are to be obtamned TIhe swab
should not be taken when antiseptics have been recently
applied to the throat The child will usually require to be held
firmly and the swab should be firmly pressed over the exndate
and the surface of the tonsils fauces and post pharyngeal wall
The L C (" Departmental ( ommttee recommended that when
post nasal diphthena 1s suspected the termmal 4 or } inch of
the wire carrymng the swab should be bent 1t a suitable angle
so that when the tongue 15 depressed 1t can be passed behuind
the soft palate and rubbed over the postertor wall of the naso
pharynx  In nasal diphtheria the ewab should be mtroduced
along the floor of the nose as fir bach as possible  If culture
mediam ususly Loeffler in routme work 1s to be immedately
moculated the practitioner should discard dry medium and
only employ culture tubes showing a Iittle water of condensa
hon at the bottom  The swab should be rubbed firmliy over the
surface and rotated so that every part of 1t comes into contact
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associated with that form of the disease When operation 13
necossary caution should be observed m proguosis and if
broncho pneumonia ensnes the outlook 13 most grave

Prophylatis The mam general measures are notification
1solation and disinfection but as m the case of scarlet fever
1t cannot be said that these have had much effect 1 imting
the spread of infection in diphtherta  Smce adequate treat
ment 15 only posstble 1n hosptal or m specially good home
surroundmgs the policy of hospital isolation of practically
all cases 18 usually adhered to  Cases of anterar nasal diph
thenn and carmers are sought for amongst contacts and very
considerable 1mportance should be attached to the former
since they are responsible for the spread of mfection n a
great many cases particular y m chuldren of school ege  With
regard to the rearch for contact carmers the wmdisenimunsto
swabbmg of all and sundry «nd hospxmhsahon of those gwmg
= culture mory bl
diphthena‘baallus 1s now generally deprecated The bacteno
logcal exammation of cultures from contacts should be carmed
through to the virulence test and correlated with the results
of Behick testing of the individnals concerned  Until these
results are forthcoming contacts should be Lept under cluncal
observation and at the first suspicion of diphthena should be
treated as such Those with positive Schick tests and virulent
cultures may be mcubating the disease and i the absence of
chimeal signs should be given a small dose of antitoon whilot
those with positive Schuel, tests and negative cultures should be
re swabbed and hept under observation until a second negative
13 obtammed  Those with negative Schuch tests and negative
cultures need not be further considered but those with
negative Schichs and giving virulent cultures are true carrers
requring further observation and treatment as outlmed
below Inlocalised outbreaks 1t 1s also 3 to g
muilk supphes  Specthe methods of immumsation agamnst
diphithera are now available and as & result of the comparative
farlure of general measures 1t 15 to the wide application of these
that we must now look for any conmderable success m diph
theria provention

Passine Immumsation When diphthena suddenly appears
m a famly or mstitution 1t may be necessary to obtam the
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rehiance 1 prognosis can be placed on the blood sugnr curve
In diphtheria sugar tolerance curves are of the dabetic type
and the gieater the lag the worse the prognosis In the
ab. of facilities for these es the practitioner will
depend on such cbservations as the early onset of palatal
parests which 15 frequently accompamed or followed closels
by circulatory failure and the behaviour of the pulwe rate
and heart sounds As Leete (1938) has pomted out much of
value m prognosis can be Jearned by a systematic study of
these In hus view the myocardium 1s severely affected when
there 15 a steep fall m the pulse rate within the first week with
dimmution of the first sound and the presence of extra
systoles and albuminura  Here heart recovery will depend
on mcrease of pulse rate without reduplication of the sounds
but 1f recovery takes place severe paralysis may ensue When
the myocardium 18 fatally affected there 13 also a steep fall m
pulse rate to 40 or below the first sound 1s dimmished or
maudible there are numerous extra systoles redupheation of
the sounds wnd heavy albummuna In our experience also
m cases of eirculatory failure assocated with sudden collapse
or with vomting and precardial pamm the outlool 13 ominous
Patients who recover from severe degrees of eirculatory
mvelvement usually show no permanent ympairment of func
tion and Alstead (1933) who has carred out electrocardio
graphie nvestigation of cases proviously suffermg from
diphthena found nothing to suggest gross cardiac lestons m
them Nevertheless there may be & persistence of irregulart
ties and the possibility of fibrosis of the heart wall In
the various palsies completo recovery 13 the rulo but when the
condition 18 generalised and pharyngeal paralysis appears the
outlook 15 serious  Xake the others this tends to pass off but
as long as 1t persists there 13 always the danger of an aspiration
pneumonua and also 1t 15 often the forerunner of & resprratory
paralysis  Until recently the prognosts m the latter has been
poor butb 1t 15 now beheved that the situation has been some
what improved by the mtroduction of mechanical respirators
such as the Drmher and Bragg Paul apparatus In laryngeal
duphtheria  once obstructive signs have diappeared tho
patient should do well but if this 1s secondary to nasopharyn
geal infection the patient will have to encounter the hazards
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reactors at this age are uncommon At all other ages and m
re testing after active immumsation both test and control
should be performed

Since active immunisation was mtroduced there have been
gradual 1mprovements m the antigen immunologists having
sought to produce reagents which will produce the maximum
response with the mummum number of mjections and with
the amomnt of unpl t reaction At first foxsn
antitomn (T 4) mextures were employed but i the Umted
Tungdom they were rapidly superseded by foxoud antloxen
{T 4 3 ) mxfures toxowd bemg a derivative of toumn formed
by the action of formalm a process which to a large extent
destroys toxierty but leaves ummpaired the specific antigenc
proporties  Later a derable amount of 10n Was
carnied out with toxord itself or formol toxod (FT) as it 18
usually termed It has been shown to be s highly efficient
prophylactic and as 1t contams no antitoun 1s free from the
possible objection that 1t may sensitise the ymmursed ndi
vidual In a certen proportron of cases especially adults 1t
may give mse to sharp local and general reactions but for
routme work 1n young children 1t will be found highly satisfac
tory To overcome the difficulties caused by reactions m older
children and adults Maloney and hs co workers (1927) devised
an intradermal test for detectmg sensitives but there have
been confl Views on 1ts s1 {Swyer 1935 Ahtman
1936) and most workers are content to protect older children
and adults with toxowd antitorin floccules (T A I') a suspension
m sahne of the precipitin obtained by the mteraction between
toxoid andantitoxin  Thisisan excellent prophylactic Ithasa
high antigenic value and since it contams only a trace of mitro
genous matenal 1t 13 practically free from t:
The prophylactia which 18 most extensively used at present 13
alum-precipitated tozord (1 PT) This was mtroduced by
Glenny and s co worhers (1926) and was made by addmg
alum to formol toxod thus producing a Mighly mscluble
substance which of all the prophylactics shows the lughest
antigemic officiency Xt suffers from the disadvantage that it
tends to produco sharp local and general reactions snd some
of the earlier samples 1 our own experience m several mnstances
produced small cold ab cesses but judging from the results
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immediate protection of contacts without waitmg for the
results of Schick testing and swabbmg as described above  An
effective temporary immunity lasting for about three wechs
can be obtamed by the mjection of from 500 to 2 600 umts of
diphtheria antitoxin but 1t should be reahced that if this
method 1s employed m mstitutional outbreaks the obligation
to seek out undisclosed sources of mfection 15 m nowise dum
nished as unless this 15 done at the end of the period of
temporary immunity further cases are hikely to appear
Active Immumisation  Amongst the staffs of fever hospitals
and active 10n agamst, diphtheria has
given convinemng proof of its efficacy It has also been employed
on an extensive scale among urban populations m the United
States and Canada and as an example of what can be achieved
the results i Toronto reported by Fitzgerald et al (1938) may
be quoted For over thurty yoars prior to the commencement
of active immumisation mordity rates had shown no defiite
dechne and m 1930 were 164 per 100 000 of the population
Following prophylactic moculation among school children by
1935 the morbidity fell to 3 5 per 100 000 From tho early
twenties the procedure was carried out m a more hmted
fashion 1n a number of the large towns of the United kangdom
and came to be numbered among the routine activities of
local authority puble health departments While individuals
undoubtedly benefited lttle impression was made on the
general diphthena morbidity and mortality but smnce a renlly
mtensive campaign sponsored by the central health depart
ments was mtiated in 1941 the results hive been stnhing
partlcularly m reducmg mortality among the immumsed
In land for le m the years 194144
mcluswe there were 1049 deaths among the non rmmumnsed
section of the school and pre school population as compared
with twenty seven among the immunsed the latter formung
the preponderance of the school and pre school populition
Active immumsation should be carned out as early as
possible after the first birthday Bnd since prﬂ,ctlcan} all
children at that age are ble to dipt
Schick testing may be omutted the samo applymu to thoso up
to the age of five From five to fifteen the Schuck test may bo
carmed out, but the control need not be applied sinco psoudo
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from 1923 we doubt however 1f 1t 15 wise to rely too greatly
on this hypothesis having scen severs and even fatel diph
thena 1n children immumsed to the Schick negative state a
number of years previously Re tmmumication 15 therefore of
first class 1mportance and we are 1 agreement with Parih
and Wright (1935} that even natural Schick negatives be given
one mjection of prophylactic at the time of the Schick reading
and that i addition 1t 15 advisable to give periodic injections
to all whether Schich negative on primary test or after a course
of mumumnisation so that & high degree of immumty may be
mamtamed Schemes for diphtheria protection on o large scale
should envisage re vmmumisation as well as primary mmunisa
tion a course of moculations bemg repeated just before school
entry and at any subsequent peniod should exposure to diph
thema become a possibthty Following one or other of the
immumsing mjections a certam proportion of wdiniduals
usually adults will show a vanable amount of local reaciion m
the shape of redness and mduration at the site of mjectron
and 1 reaction Tud pyrexia
malaise and headache These last only 2 day or two and
produce only temporary discomfort

Very pronusing results are claimed for a pertod of combmed
passive and active immumnsation by Fulton Taylor Wells and
Wilson (1941} who report the prompt termmation of & number
of outbreahs of diphtheria m closed and semi closed com
munities 1mmediately 1t was apphed Without prelimunary
Schuch testing all at msh wers given 0 8 ¢ ¢ alum precipitated
toxord n one arm and 500 units of refined antitoxin m the other
All were swabbed at the samo time and the positives sogregated
Four weeks later all received & second mjection of 03 cc of
alum precipitated toxoid  After an mterval of a further two
weeks carriers were released from 1solation and allowed to mux
freely with the others It 1s important to note that all new
comers must be actively immunmised before enterng the
commumty or kept apart until this 18 completed

Treatment This may be summarised under the headings of
general spearfiec the of
soquele and compheations and the special requirements of
latyngeal diphthema  For details of the method of home

130lation the section on searlet fever should be consulted
coTE EvERg
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m the large numbers of children moculated 1 the last fow
years very little i the shape of unpleasant results 1s to be
apprehended At first there was some evidence (Saunders
(1937)) that even one ijectton gave a high proportion of
Schick negatives but subsequent experence has discredited
this method of one shot mmmunisation To obtam a satis
factory immunity lovel which will be durable two mjections of
02and 0 5cc at aninterval of three to srv weels 1s necessary
If formol toxoid toxeid antitoun mixture or toxoid antrtoxm
floceules are employed a course of three injections of 1 ce
each should be given subeut ly or larly with
a three to six weekly mterval between there being strong
evidence that with the longer mterval the probability of
reachmg the Schick negative state 1s enhanced A method of
immumsation by snfranasal instillation of a punfied alummmum
hydroxide tovoid was recommended by Jensen (1937) but
this has not made much headway possibly because of undesir
able upper respiratory infections as described by Andersen
(1939) By whatover method immumsation has been
attempted when two or three month. have elapsed smce the
last immumsimg mjection the Schick test and control should be
performed m & representative sample of those moculited to
assess the results of immumsation and 1n those I ely to be
oxposed to special nsk ey fever hospital nurses re testing
should be carrted out mn all cases This 15 necessary becanse a
varymng proportion of mdividuals from 5 to 15 per cent may
remam Schich positive but a further mjection or course of
mjections will usually be found to produce the roquired effect
TIn the earlier days of immumsation 1t was customary to regard
diphthena 1mmumty mduced by active mmmumsation as
practically permanent Pansh and Olell (1928) finding that
only 5 per cent of artifictally smmumsed cluldren and 10 per
cent of naturally immune children rolapsed to Schich positive
one to seven years lator Dudley (1934) found 1 relapse rite
of nearly 10 per cent  but believed this feature of immumsation
to be of little consequence the body onco hiving been tramed
to respond to the speaific stimulus reacting rapdly to the
st mulus of mfection even 1f the antitoxie titre of the blood
has fallen below the Schich immunity Jevel Irom our practical
of field jon 1 Edinburgh which dates

exp
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the disturbance of function charactenstic of the varous
palsies  Readng for those so melmed need not bo prohibited
but m view of the possibility of ocular paresos should be m
moderation

Specific Treatment There 18 abundant ewidence of the
efficacy of gerum treatment m diphthems and while the
continuous fall m the case fitility rate which hag taken placo
durmg the last forty years cannot be claimed by even the most
onthusiastie to be entirely due to the mtroduction of antstoxin
nevertheless those who have had the opportunity of watching
1ts effeets m indiidual cases 1 severe naso pharyngeal and
faryngeal cases cannot fail to be impressed by 1ts action It
ghould be rcalised however at the outset of any discussion
on this subject that the admumstration of antitoxin i diph
thena 18 a method of passive ymmumsation and that its action
therefore 15 but hitle retrospective In a p ement on
this subject & London County Councl Commmttee on  The
Dosage of Antitoxin 1n Diphthersa  (1936) state that all the
evidence pomts strongly to the view that town firmly united
10 the living cells 18 entirely unnfiuenced by anhitomn  This

explams the urgent y for g t at
the earliest possible moment It 12 also of mmportance that
the dose of should be adequate and 1n the

soventy of the case with a view to determinmg dosage vanous
{factors require to ke fahen wio account  With regard to the
local lesion the more extensive the membrane the more severs
18 the ca ¢ and poorly defined semm translucent membrane
may mdicate a greater degreo of scventy than well defined
membrane  Tho degree of faucal wdema the presence of
fotor and the omount of edemtis or perindemitis will all
require conmderation 1 as.essing the seventy of the attack
particulatly the last mentioned as the presence of periaderutis
will sometimes pomt to 4 severe case when other sgns aro
oquivoeal In addition to the extent and character of the loeal
fesion toxema as disck byp 4 pallor
end slbumununa must bo estimated  Age and body weight
aro generally distegarded in this country but it 19 usual to
make some allowance for duration of disease before the com
of specfic t late cases recoivimg larger
do es than apparently sinular c1ses at an earlior stago although
—
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Ceneral Management Lho heynoto of this 1s the mamtenanco
of the recumbent position and the complete woidance of all
effort At first the patient should be gwven only one thin
pillow all movement and sittmg up m bed bemg streth
forbidden Daily soap and water enomata should be admims
tered and the output of urme mensured and tested for
albuminuna  Spoon or cup fecding should be earried out
Owng to the condition of the throat the patient will be at
first on & mulk diet but this <hould be supplemented with
3 to 5ozs of glucose per diem dissolved 1 water and flavoured
with fruit ymee  As soon as the throat pcrmits and m all
oxcept the sovers cases this will not be more than o few day~
the diet should be mereased by mlk puddings 1ce cream egg
fhip custards jellies potatoes mashed with gravy or butter
pounded fish or munced chichen Local treatment of the
throat has now largely been abandoned except when thers 13
necrotic membrane or superadded septic infection when
flushmg of the throat with sodm bicarbonate solation
6 grs to the ounco three or four times daily will help to clean
away debris  In mild or moderato cases a second pillow may
be given at the end of from ten days to three weehs and m the
course of another week a tinrd pillow The patient 13 next
permitted to si1t up m bed for a short period and the process
1 gradually extended untii about the fifth or sixth weeh he
may leave Ius bed to rest on a rechming chair or sofa Then a
few steps about the room are allowed and finally at the end
of two months he should be taking short walhs In the
muldest cases the above programme can obviously bo spueded
up but on the other hand in sovere cases which have showed
well marked toxemia or when the cardiac compheations have
oceurred 1t 18 wise to heep the patient flat for seven or eight
weehs and m bed for about twelve In every mstance with
each successive advance from the recumbent posture the
most carefal watch should be kept for variations in pulse rate
or rhythm famntness or nausen and at the slightest sygn of
theso the patient ma3 rcquire to be put back one or more
stages  Careful nurung 13 essential the various nursing
operations such s bed bathing and toilet of tho mouth beng
pcrformed with the maximum of gentleness and a ecareful
watch must be hept for early mgns of pulse e gularities and
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cerum dosage and for mild cases 2000 to 10000 umts for
moderate cases 15 000 to 30 000 and for severe cases 50 000
to 100 000 umts of diphtheria antitoxmn should be given  The
patient should be re-exammed after twelve or twenty four
hours and the position agam reviewed If membrane and
foxmmia are mote extensive than ongmally supposed = recon
sderation of dosage 1s called for and m such cases 1t 13 Wise
to give, the full dosage on the new assessment of severity the
fact that serum has slready heen given bemng discounted
‘Whle numerous chnical observations bear out the view that
nittle benefit 15 likely to follow the admunstration of serum
after the fifth day of disease 1t should be clearly understood
that antitoxin should always be given however late and
however hopeless the case

The method of 1njection 13 of secondary mmportance only to
the dose of antitoxin  Smce by the subcutaneous route the
maximum concentration of antitoxm i the blood 1s only
reached after forty eight to seventy two hours there 13 mo
reason why 1ts employment should be continued The wntra
muscular route gives three to si1x times more rapid absorption
and for all doses up to 20 000 umts the mjection should be
made mto the vastus laterahs Patients who requite a greater
dosage should have the serum given snfracenously and this
route 18 of particular importance m all severs cases Should
the mt; route be impossible and ths 1s occasionally
the case m small children with collapsed vemns and marked
toxmmua the sntraperitoneal route 1s a useful alternative suice
1t gives more rapid absorption than by mtramuscular mjection
This 15 earned out with the ordinary syninge and needle the
latter being mtroduced through the anterior abdommnal wall
m the midlne 1 or 2 inches below the umhhicus The pre
cautions to be observed n serum admuustration will be found
m thO section on serum sichness

The various commercial sera now on sale are mvariably
concentrated until recently each cubic centimetre contaming
sbout 2000 units of antitoxn while specwally potent con
centrations were avalable contamng 3000 umts A stil
hugher degreo of refinement and concentration has however
now become possible by means of a process of digestion so that
there 15 available from ordimary commercial sources diphthenia
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1t 13 to be assumed that 1f the lesion 1s progressive the greater
extent of membrane and toxzma would call for a Jarger dose
tn any event Smce 1t 13 beheved that a smgle dose of serum
admuustered at the outset gives a higher and earher con
centration of antitoxin m the blood than the mjection of
successive fractions whose total 1s the same an effort should
be made to assess the requirements of the case at the
begmning  This 1s done by grading the seventy of the disease
according to the factors above d and though syst
of classification for the purpose of serum dosage have been
recommended which are somewhat mnutely worked out 1t
1s doubtful 1f anything 15 gamed b the elaboration of clinical
details mto differential entera by which many degrees of
severity mav be established We are of the opimon that a
satisfactory classification for purposes of serum dosage should
be sumple and based on what experience suggests will be the
outcome of ilness when adequately treated The art of
prognosis m diphthena cannot be expected to do much more
than mndicate which of three mam courses any given case will
follow  First there 1s the mild case m which the local signs of
mfection will rapidly disappear convalescence will be short
and uncomphcated and the msk of death ml Secondly
there 15 the case of moderate seventy mn which the local signs
of mfection wll be overcome m a few days but there 15 the
possibility that convalescence may be marhked by the occurrence
of one or other of the later sequele but agam the msk of
death 1s ml  Thirdly there 18 the severe case 1 which the
outcome as far as survival 18 concerned 18 uncertmn or 1if
recovery ensues 1t may be marked by complications or sequele
1 1 11 d ;3

m and T
prolonged convalescence  Mild cases will mclude those
previously desiguated as anterzor nasal and the shghter cases
of the faucial type DModerate cases will mclude the faucial
type with more extensive membrane and the less urgent cases
of the laryngeal type The severe type will mclude all naso
pharyngeal cases mcluding those m which signs of laryngeal
mvolvement are present  Extra respiratory lesions are vanable
m their severity but 1n our experience 1t 1s advisable to treat
such cases as moderate or severe The above classification of
clical severity was that adopted by the L C C Commttee on
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ground that on first mspection the full extent of the filmy
membrane has escapod detection  The edges of the membrane
eventually beome thickened and everted wm a day or two 1t
becomes discoloured and detached so that derable pieces
may be expectorated By this time 1n a fas ourable case nisal
discharge has practically ccased the pemademts has resolved
swallowing 15 much easier from the subsidence of faweril
edema and the patient has regamed some of lus alertness
By the end of a week or ten days there may bo little to be
made out on mspection of the throat except rawness over the
site of the membrane or possibly some trices of sloughy
ewndate on the tonsils or post pharyngeal wall  Patients
comng Iato under treitment do not <how the same responce
Membrane cedema and capillary cozing from nose and throat
persist resolution of cervical ademtis and perademtis 1s
delayed and the patient remams m lis toxemic lethargy
until the onset of early cardiac compheation

Pemeillin Therapy On the basis of experimental work s
22tro0 C diphthen® has been found sensitive to the action of
penuclllin but m our personal observations on 1ts use mn severe
nusopharyngeal cases we have not found that it everts the
shghtest influence on the course of the disease whether apphied
to the local lesion 1n the form of lozenges or sprays or by the
continuous intramuscular dnp This 18 perhaps somewhat
disappointing but 1t 1s what might have been expected from
our conception of diphthera except possibly m the laryngeal
form as a disease 1n which damage results from toxm fination
m the tissues prior to the patient comng under treatment

dnellary Methods of Treatment of Toremws In severe
toxemis some benefit may be brought about by the admims
tration of glucose Following the work of Schwenther and
Noel (1930) Benn and his eo worl ers (1932) advocated giving
msulim as well but more recent work by Begg and Harmes
{193.) has mdicated that thero 1s no advantage to be derived
from msuln  Gluco 6 admmustration should be mitiated at
the onset of trevtment by combimng 1t with the mtravenous
SErum necessary m a severe case our practice bemg to run n
by the dnp method 1 to 3 pints of % per cent glucoso m sakne
at tho same time a3 the antitoxm 15 given  Benn recommends
that thereafter 100 to 200 grma of glucose should bo grven
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antitoxin which contams as much as 8000 umts per cc
This has the advantage that the admimistration of large amounts
of serum 1s facihtated while the meidence of serum reactions
15 much reduced As all diphtheria antitoxin on sale 1n the
United Kingdom must conform to the standards of patency
and stemhty lmd down m the regulations made under the
Therapeutic Substances Act, 1925 the practitioner may rest
assured as to the quultty of any antitoxin he may be suppled
with

The subject of antitoxn admmustration 1n diphtherra cannot
be left without some allusion to the fact that unanumty on
dosage 1s by no means complete The scheme of dosage set:
forth above was adopted by the Commuttee concerned as
prowviding & sufficiently elastic range to permut of 1ts acceptance
by as large a body of authontative opmon as possible  Some,
however such as her Goodall and Park believe that all the
benefit which can be expected from dipthema antitoxin may
be obtained by maximum doses of 50 000 to 60 000 umts Of
recent years however and especially following the work of Bie
(1922) there has been a widespread tendency to the
dosage very greatly so that at the present time 1n severe cases
100 000 to 200 000 units or even more are grven méravenously
by some So far as our own climeal observations go we have
seen no reason to adopt the latter system in preference to
that described but 1t should be clearly understood that,
within the ordinary range of dosage an excess of antitotun
can do no harm and the practitioner in doubt as to whether
he should give a larger or a smaller doso should unhesitatmgly
decide on the former

In muld and moderate cases the most obvious effect of serum
1s the rapid disappesrance of membrane which occurs withn
twenty four or forty eight hours after imjection In scvero
cases there may be hittle or no ymmediate change visible m the
Jocal or general conditton but mn from twelve to twenty four
hours especmlly 1f antitoxm has been given mtravenously at
an early stage drowsimess s less marked faucial cedema
recedes and membrane has undergone dehimutttion Indoed
m severe cases treated early the membrane may actually
o spread 1 the face of even the heaviest doses

appear to have
o?pzmtxtotm but thrs sometimes can be explamed on the
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Paralyses These proceed to spontaneous recovery and as
& rule need hittle treatment beyond tonies and rest  In palatal
paresis owmg to the patient s tendency to regurgitate fluds
through the nose semm sohds should be given In pharvngeal
paralysis feeding by the nasal tube should be resorted to early
care being exercised to prevent aspiration of food mto the
larynx otherwise a soptic broncho pneumonia may be set up
The foot of the patients bed should also be raed to allow
saltva and mucus to dram away To prevent the collection
of this 1 any quantity m the back of the throat a suction
pump actuated by a small electric motor and attached to a
soft Tubber eatheter 13 very helpful suction bemg apphed
perodically  Respiratory paralysis 13 a hopeless conditron
unless early admission to a hospital equipped with a Drinker
or Bragg Paul apparatus can be obtammed and should either
of these be avaiable no fime shonld be lost n getting the
patient under treatment Ve have had the opportumty of
using both forms of app puit d m this d
and both have proved successful m mamntammg respiration
cases which otherwise would have succumbed It should be
Tealised however that even if mechanical methods are capable
of mamtaming respiration there 13 a defimte tendency to the
development of pulmonary cedema and hypostatic pneumoma
while heart failure 113 nullifies the ful apphea
tion of the respirator  In severe cases of generahsed paralysis
m which the lower extremuties or other groups of sheletal
muscles are involved massage and passive movements will
help n accelerating the return of function

Complications  Tonsidlitis adembs and otitis media ocenr
ming n the course of convalescence are treated on ordmary Immes
For the treatment of serum sickness attention 1s mvited to the
section dealmg with this subject

Laryngeal Diphthera  In all cases of laryngeal diphtheria
the first step m treatment 13 to give an adequate dose of
antitoxn  The practitioner confronted with a case for which
hospital facihities are not available will combme this with
expectant treatment and tracheotomy if necessary Until a
few years ago with the eveception of indirect intubation
hospital practice had Lttle to offer mn the shape of refinements
ntreatment beyond these butmorerecently important methods




104 DIPHTHERIA

daily by the mouth m lemonade or 1f this becomes mmpractic
able by reason of nausea 40 to 100 grms 1n 50 per cent solution
aro mjected intravenously until 1t can be taken by the mouth
agam  ('lucose requires therefore to be given freely for two
or three weeks m severe cases Worl mg on the assumptton
that the toxwemia of diphtheria leads to damage of the supra
renal gland shown dunng hife by the signs of suprarenal cortex
deficienry Maclean (1936) claims success m treatment of
severe cases by the admimstration of sodium chlonde mtra
venously by the mouth and contmuously mto the rectum
Employmg large doses of extract of suprirenal gland cortex
however we have been unable to note any bencfieral effect

Heart Farlure At the first sign of this the foot of the bed
should be elevated Vomiting and pain require the appheation
of frequent hot fomentations to the region of the heart and
all feeding by the mouth stopped thirst bemg alleviated by
mowstenmg the lps and tongue with iced water Rectal
salmes and mtravenous glueose should also be tried if the
latter can be given without much disturbance to the patient
Every drug with any reputation as a cardiac stimulant hes
been employed but with httle success In common use are
alcohol ether strychnme camphor caffeme coramme atro
pme ephedrme adrenaln and pitwitrn  If restlessmess 13
marhed small doses of morplune may be cautiously gven
Friedemann (1934) has recommended hot baths as helpful i
the vasomotor collapse mn diphthema the patient bemg
carefully conveyed in a sheet to a bath at 105 -110°F and
immersed for ten to thirty minutes The traditional treat
ment of diphtheria i this country would probably render
chmicians cautious m applymng this method but we have on
oceasion tried this Ime of treatment in & modified form namely
the appheation of the hot < bath at temperatures up to
105 F a temperature which accordng to Heald (1935)
should not be exceeded It 1s not claimed that the benefit 1s
more than temporary but m several ctses we have seen a
striking 1mprovement m colour and m tho comfort of the
patient and 1t 15 concervable some patients may be tided over
a cntical poriod  In patients who have recovered after showing
cardio vascular signs and symptoms during the attac) 1t s well
to forbid all strennous exeraises for a yoar after the 1llness
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secure s successful result without operatton When the
patient 13 m hospital therefore and skalled assistance 15 ab
hand to perform operation at = moment s notice the cise can
be persevered with well mto the spasmodic stage a careful
watch bemg 1ept on the pulse At the first sign of flaggng
operation 1s mdicated A general anesthetic such as chloro
form may be given when the operation 1 performed 1n private
practice but 1f time pernuts a local shamsthetic 18 preferable
Frequently the urgency 18 so great that the operation will
have to be done without ansesthesia and mdeed many dispense
with an anesthetic m all errcumstances mainly from a desire
to avoid mterference with the cough reflex The patient 1s
wiapped tightly m a blanket to control the arms and legs and
placed on a table with & rolled up sheet under the shoulders
The head must be held by an assistant so that the median
plane 15 exactly at nght angles to the floor and this position
must be mamtamed until the traches 13 meosed  Before
P 1613 8 Wse tion on the part of
the operator if he does not usually wear spectacles to provide
Tumself with a pasr of plam glas<es to protect the eyes The
shin having been prepared the position of the cricoid cartilage
should be established the second finger and thumb bemg
placed on each mde of the larynx and the mdex finger on the
mddle of the lower border of the ericold Throughout the
operation the left hand should not move from tlus position
The me:sion 13 made downwards from the lower border of the
ericand for an inch or an mch and s balf care bemng taken that
the meision does not tail off to one side or the other Dissection
should then be made through the varous tissues untit the rings
of the trachea are recogmsed 1f necessary the 1sthmus of the
thyroid gland bemg eut through and ligatured with artery
forceps Dunng dissection vefious cozing may ocenr but thus
should be met by swabbmg rather than the application of
forceps When the trichea 1s reached the laryngologists
strongly recommend that, the second end third rmgs should be
meised so that the intact first acts as buffer between the
tracheotomy tube and the laryngeal cartilages In this way
the danger of subsequent laryngeal stenosis 1s said to be
dimumished  On opening the trachea there will be immediate
expulsion of blood stamed frothy mucns and the patrent
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m the diagnosis and trentment of this condifion have been
developed %s @ Tesult of the appheation of endoscopy  Cases
n which obstructive signs are not well marl ed are oxammed
by direct laryngoscopy divgnosis being further facihtated by
tal mg a direct swab from the larynx, and ths followed by
expectint treatment will be all that 1s necessary  If obstructive
signs are more advanced after tion and takmg cultures
from the larynx aspiration and re-aspiration of membrane
and mucus from the larynx and trachea will be undertaken
to supplement expectant treatment Should this fall to give
rehef dwrect mtubation by way of the laryngoscope will be
required These various methods will now be consdered m
detarl
Ewxpeclant Treatment If mgns and symptoms mdieate the
mtial stage of laryngeal obstruction the patient should be
placed mn & half tent constructed by placing a screen round the
head of the bed and roofing it over with a sheet which also
projects down m front for about one third of 1ts height from
the top Into this is led steam from a bronchitis Lettle, or
from the steam jet which 1s provided in many fever hospitals
The steam should be adjusted so that a gentle current warms
and mostens the awr breathed by the patient and 1t 1s the
practice of some to tie a few layers of gauze soaked m Tinct
Benzomn Co over the mouth of thejet Frequent hot foments
tions are applied to the neck and we admumister a mixture of
Tinct Bellidonna mimm v Tmet Camph Co ymunmm vn with
water 1 drachm for 1ts antispasmodic effect m full doses of
1-11 drachms Careful and assiduous nursimg 1s most essental
2nd the practitioner should visit as frequently as possible to
see how the patient 1s responding to treatment Also as the
onset of a sudden emergency such as the occlusion of the ars 4y
by detachment of a piece of membrane 1< always a possibility
he should be within easy call
Tracheotomy If when first seen the patient 15 obviously m
the spasmodic stage or m spite of expectant treatment thus
has been reached and hospital faclities and expertencod
nursing are not available the practitioner has no option bub
to operate  In hospital expectant treatment can be perses ered
with further for all who have exponence of thns condihon
however confident m their operitive abiity would profer to
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be necessary for the mght followmg removal In a suecessful
case the wound heals quichly with surprisngly httle scar
tissue  Should signs of respratory obstructon follow the
withdrawal of the tube 1t should be replaced but daily attempts
must be made to get 1t out The main obstacle to this . ome
children s psychological but orgamc obstruction due to
granulations above or below may be the cause In the latter
case the mtroduction of a larger tube may remove the difficulty
but when granulations are above the wound delav m seeling
the a1d of the laryngologist should not be mcurred lest complete
laryngeal stenosis result This unfortunate sequel m our
exporience has almost mvanably been the result of damage
caused to the cricoid cartilage by an nexpertenced agitated
operator and 1t 1s forturately a very uncommon sequel to
operation m hospital practice Indeed the laryngologists
assure us that 1t would be practically unknown if the tracheal
ncisions were kept below the first tracheal ring and Jackson
(1934) advises that mcsion should be through the third
fourth and fifth rngs To this we would add the exhortation
to get the tube out at the earliest possible moment Broncho
prneumoma may follow tracheotomy withm a day or two of
operation and should be treated on the usual lines

Indiwrect Intubation Until the event of endoscopie methods
1 the treatment of laryngeal diphthera the choice of operation
m hosp)tal practice lay between tracheotomy and indirect

Both op had their adk and netther
13 mutually exclusive but 1t 13 probably true that in this country
was ded as the of choice by the

majonty of fever chmeians wiilst m Amenca the opposite 1s
the case It should be noted however that such authonties
a8 Ker and Goodall have expressed their preference for intuba
tion and 1n our view in the hands of a reasonably shilled
operator there is little relief to be obtained by tracheotomy i
any form of laryngeal diphtheria which cannot be equally
socured by mtubation The latter causes less shock ean be
performed very rapidly and once the necessary dextenty 1s
gamed 15 much easier It probably requres a much greater
degree of devotion on the part of the medical man m attendance
and more skill on the part of the nurse but we have never had
the shightest dufficulty mn tramung the modern fever nurse n
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should be allowed to cough the upper am pasasages clear
before the tracheotomy tube 13 put m place To prevent the
aspiration of blood at this stage the head and neck should be
lowered below the level of the body A switably sized Parher s
tube made of sterling silver with fenestra mn the shoulders of
both mner and outer tubes 1s then mserted A tube fitting
fairly closely to the trachea 1s to be preferred It 1s then tred
m posttion with & layer of boric hint between the shield and the
shm  The patient 1s returned to bed and Lept in the steam tent
for ¢ least twenty four hours after operation
While the immediate results of tracheotomy are frequently
spectacular the remote results which ultimatels depend on
the successful removal of the tube must be considered The
after care consists m the careful supervision of the patient
and the mner tube which must be removed every few hours
and thoroughly cleaned out i a solution of borie acd and
sodmm bicarbonate each 1 0z to the pmt The outer tube
should not be removed except in an emergency but 1f a sudden
obstructive attack oceurs 1t must be withdrawn and laryngeal
forceps mserted m an attempt to remove obstructing membrane
If available suction by means of a mechanical aspirating
apparatus mhy bo of great assistance a soft rubber catheter
bemng mserted down the trachea through the tracheotomy
wound Inspissated mucus m the trachea may tend to produce
obstructive effects and cautious spraying with soda bicarbonate
156 grs to the ounce will help to loosen 1t whlst an expectorant
mixture contamnmg ammonium carbonate may also be pre
senbed Durmg fits of coughing a careful watch should be
Lept for displacement of the tube shown by return of dyspnces
stridor and recession of soft parts of the chest When the aurway
15 well established and respiration comfortable the patient
should be hept as quet as possible for three or four days
during which he 1s spoon fed On the third or fourth day
pluggmg of the outlet of the tube with the finger or & rubber
stopper may be tried for a few munutes to see if respration
may oceur by way of the fenestra and the natural passages
If the patient remams comfortable while this 1s being done the
tube should be quickly removed and if there 13 no recurrence
of dyspneea for an hour or two after romoval 1t 1s unhkely that
re msertion will be required although m some cases this may
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can be rapidly performed by the nurse scizang the string which
usually hies on the post pharyngeal wall by means of dis ectng
foreeps thus d the more it of
milking out the tube Some operators attach 2 alk strmg
to the tube and bring 1t out of the mouth fixing 1t to the chook
with stichmg plaster but the child soon learns to extubate itself
by means of the tongue a most unsatisfactory manceuvre to
both himself and the operator In successful cases the airway
1s at once re-established ¥ 1 becomes easy
disappears colour and pulse mmprove and many patients are
asleep m a few munutes The patient 1s returned to the steam
tent for twenty four or forty eight hours and Lept as quet
and undisturbed as possible a sedative such as Tiet Camph
Co bemg gven to scothe him and allay intating cough If
judicrously carned out spoon feedmng 1s all that 13 necessary
and we have yet to meet an mtubated patient requinng to be
fed by the nasal tube Medical aid must be available at a
moment s notice for the tube may be blocked by membrane
or be coughed out with the return of all the alarmung signs of
acute respiratory obstruction  If the tube 13 not well tolerated
and 1s repeatedly coughed out tracheotomy will have to be
considered  If this 13 decided on the mtubation tube should
be left un situ until the trachea has been mcised and the tracheo
tomy tube about to be mnserted the presence of the ntubation
tube 1 the trachea maling the operation simpler QOccasion
ally also mtubation will fail to give the desired relief eg
membrane may be rolled up m front of the tube or the tube
may come to lio between & sheet of detached membrane and the
tracheal wall In the e cases recourse must be made to
trach The great prepond of cases however m
which mtubation fails are of the tracheo bronchial type and
m thess our experience has been that tracheotomy 13 no more
likely to be successful than mtubation From the moment ot
intubation the operator s mund should be fixed on extubation
The tube 15 & foreign body 1n an acutely inflamed structure and
m order to aveid ulceration and stenosis 1t 15 1mperative that
the tube should come out at the earhest possible moment
Attempts therefore should be commenced on the third or not
later than the fourth day We prefer to remove the tube n
the mommg so that the patient has the whole dav to gum
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this responsible duty The mam disadvantage and of course
a most serious one 1> that many have found that stenoss 1s
unduly frequent after the operation This has not been our
experience and we are melmed to beheve that much can be
done to avoid this sequel by extubation at the earhest possible
moment
‘The apparatus we have employed m the past 1s the O Dwver
type with & vulcanite tube various sizes of tubes with ther
obturators bemg provided for various ages Prior to operation
and following the practice of Ker there 1s threaded through
the eyelet on the proximal end of the tube o banjo string from
the ternunal portion of which the metal covermg of the silk
core has been unwound The silk portion 1s knotted above
and below the eyelet Indications for operation are exactly
as for tracheotomy n hosptal practice and when operation
has been decided upon the patient 1s tightly wrapped up m a
blanket so that the limbs re controlled He remams m bed
all pillows are removed <nd he hes flat on his back near the
right haind side  The head 1s firmly held at the head of the bed
so that the median plane 1s at nght angles to the floor body
movements bemg controlled by assistants The mouth 1s held
open with & gag and the operator approaches the patient s
night hand side  The loft forefinger 13 placed i the back of
the throat and the operator feels for the epiglottrs and the
upper aperture of the lnrynt  heepmg the mtroducer and tube
strictly 1n the medsan plane with the nght hand the tip of the
tubo 15 passed over the root of the tongue mnto the lnrynv
bong gwded nto that position Mang the palmar aspect of the
left forefinger When the tip of the tube has engaged mn the
larynx the left forefinger 15 now moved to the prosumal end of
the tube and gentle pressure exerted to push 1t home At the
same time the mtroducer 19 disengaged from the tube and
before withdrawing the loft forefinger the opemng of the
larynx should bo explored to make sure tho tube 13 17 sifu
Actunlly the characteristic sound mado by the patient breathing
through the tube enables the experienced operator to know at
once when 1t 13 properly mn place Lhe final step in the operation
18 to cut the sem: ngid banjo stnng about the level of the
postenor border of the soft palate the advantage of this
bemng that mn caso of emergency bloching of the tube extubation
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confidence m himself obstructive signs having a tendency to
recur during the night hours The patient should be carsfully
prepared by the ad tration of a hypnotic half an hour
beforehand and the actual duty of removing the tube left to
an expenenced nurse who has the patient s confidence Quietly
and with a complete absence of fu s the tuke 15 removed by
grasping with forceps the end of the banjo string presenting
m the pharynx Every effort should be made to divert the
patient s attention and should respiration reman normal for
an hour or two further replacement 13 hardly lkely to be
necessary  If obstructive signs return then re mtubation 15
necessary  'The tube may be left m for another twenty four or
forty-eight hours but a further attempt must be made to
Temove 1t at the end of this time and if this 13 also unsuccessful
repeated efforts at extubation must be made at not more than
forty exght hour mtervals until the patients respiation 1s
satisfactory  If the patient 18 unable to dispense with s
tube 1 less than two weeks or as some msist within one
weel. then tracheotomy should be petformed A good deal
of emphasis has been placed here on the necessity for early
extubation and the procedure to be followed when delay m
securing this 18 encountered but 1t should bo remembered that
m actual prictice one remtubation 13 about the most that 13
ever required and patients who require repeated mtubation
are foew Retamed tubes are occasionally due to false passages
or damage done to the larynx by too foruble methods m
intubatmg  Commonly they result from stenosis following
ulceration due to pressure and Jackson recogmises supra

glottic and subglottic types of thus  The former he states may
sometimes be cured by substituting a properly shaped and
fittmg tubes, but 1t m<y require tracheotomy and the galvano

cautery as will the subglottic type There 1s also a proportion
of caces in which the difficuity of removing the tube 15 mamly

psychological and much can be done by careful and tactful
nursing to teach the patient to rely on hus own arrnay

Durect Laryngoscopy We are strongly of tho-opumon that

tIns should be routine procedure mn the diagnosrs and treatment

of laryngeal diphthena m hospital practico Yor details of the
method the text bool s of laryng y should be lted
We would mention however that the patient having been
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pathological abnormahties and the general condition toned up
with nourshmg food and exercre mn the fresh air  Insufflations
of dimol snuff directed into the nose @nd throat by an atormser
ate helpfl and if the patient will co oporate douchmng with
a solution of equal parts of sodmm bicarbonate sodmm
biborate and sodium chlomde 2 drachms to the pmt should be
carmied ont three or four times dailv usmng * pmt at each
douching as recommended by Thomson Mann and Marmner
(1930)  Others have recommended spraymg the throat and
nose with a 11 500 watery solution of brlhant green with an
atomiser delivering a fairly coarse spray  Smce the mtroduc
tion of pemasiln 1t has been employed m atterapta to clear up
carriers by means of lozenges throat sprays and nasal
mstillations contammg the substance Success has been
claxmed for the method (Berman and Spitz 1945) and though
1513 worth a tnal our own results so far have been mconelusive
Should these measures fail after three or four weeks con
scientious trial the nasopharynx should be thoroughly
evarmned by a throat specishist with a view to operative
treatment In throat carmers tonsillectomy can be relied on
to terminate the carmer state i practically every case Nasal
cyeners should be exammed with a view to clearng up such
defects as hypertrophted adenmds Ear cases m which the
diphthena baellus 1s usually associated with a chrome ofitis
media should also have the nasopharynx looled to snd
ocersionally 8 mastoid operation will be necessary  Eroof of
the terramation of the carrier state should only be accepted
when the patient has been given three consecutive negative
cultures at weekly intervals
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1s exposed by the laryngoscope and the same ty pe of mtubation
tube which 15 employed 1 the mdirect method s introduced on
a special introducmg forceps  In performung this operation m
children we prefer to employ an adult size laryngo cope
shortened to the length of the ordmary child s mstrument A
banjo string 1s attached to the cannula as before and when
the latter 15 m position the wire 1s cut through after removal
of the laryngoscope  The after eare of the patient and removal
of the tube are as m the case of the mdirect operation Once
the techmque of direct laryngoscopy 18 acquired direct mtuba
tion 13 a relatively easy operation to perform The fach that
1t 18 now possible to mnsert the mtubation tube by sight removes
several of the disadvantages of the origmal mdirect method
wd m our practice simce 1929 we have used the method with
considerable success the mdirect method having practically
been abandoned

Treatment of Carriers Convalescent and persistent contact
carriers should not be so designated unless the orgamism found
on culture has been proved to be virulent The work of
Thomson and MeCartney and their co worlers (1920) has
shown that m almost every comvalescent carmer some pitho
logcal or smatomieal abnormality of the nasopharynx 1s
present and they have suggested that the orgamsm leads &
saprophytic existence m the mflammatory products resultmg
from these As far as the persistent convalescent carrer met
with n hespital practice 1s concerned however the additional
factor of ro mfectron reqmres to be taken mto account
Employmg the method of differentiation of diphtheria baeilt
mto grevis mtermedius and poitis strams Glass and Wrght
(1938) have shown that the conv~lescent carrier accommodated
m the multiple bed ward may show the presence mn the uppor
rospiratory tract of strams other than that concorned m
producmg hus origmal 1llness  From that they assume that in
many cases the convalescent carrier state 13 brought about by
remfection The first step therefore m the treatment of the
hospital convalescent carrier should be 1solation m a smgle bed
ward and Harries (1939) reports that tlus measure alone will
often prove successful In patients however m wiuch re
infection cannot be hold accountablo for tho persistence of
mfection  efforts must be directed to the cradication of



INCIDENCE AND MORTALITY 117

pneumonia at autopsy Durmg lfe the dlood picture m
whooping cough 15 characterishie A leucocytoss with a
relative lymphocytosis appears at an early stage m the
disease and 13 best matked at the third or fourth weeks at
which times an average white count of 30 000 may be expected
and a lymphocytosis of 60 per cent or over

Etiology Geographically whoopng cough has a nniversal
distribution  but 18 most prevalent 1n cold and tomperate
chmates and m the Umted kingdom exhbits 2 definite
seasonal prevalence from December to April  In large urban

d show a dency to recur every two to

four years and Stocks (1932) from a study of whoopmg cough
m Greenwich and Pattersea m which outbreaks appear every
second year has suggested that the periodiaity of epidemics
and their cessation may be attnbutable to a process of tempor
ary latent oceurnng i cont; and lasting one
year The meidence 13 greatest i children under five years
but no age 13 immune and whilst the disease may be seen
mfants & few weeks old Hall (1933) has pomted out that
typical cases may occur at the other extreme of fe At the
present time whoopmg cough 1s of the hghest importance as
o kaflng discase and although as m other acute infections
there has been a progressive fall m the death rate so that
accordmg to Bradford Hill (1933) 1n the decade 1921-30 1t was
one third of that i 1861-70 nevertheless m England and Wales
m the former period 1t accounted for 44000 deaths This
number was shghtly higher than that for measles and greater
than the deaths from scarlet fever and diphtheria combined
Ninety per cent of the deaths oceur in the first five veats of
Iife the first two years showing the heaviest meidence of fatal
cases  Bradford Hill has drawn attention to certam pecu
lhanties of whooping cough mortality  For example 1t 1s greater
in females than m males by 20 to 25 per cent at ages below
five years 1t 1s less m 1llegitimate than legitimate chuldren
whilst he has also found that the less the overcrowAwg the
earher 18 the hability to sttack and death

Transmussion  The source of mfection 15 a case of the
disease but 1t 19 & relstively common experience m hospital
practico to find a case or cases appearng 1n & ward for which
a source of infection i the shapo of a definite case cannot be




CHAPTER V
WHOOPING COUGH
Synonym—Pertussis

Pathology Whilst the hypothesis that whooping cough
may be a virus disease has been resusaitated by Rich (1932)
experimental work such as that of the Macdonalds {1933) who
have reproduced the disease by mstilng hving cultures of
Haem pertussis mnto the nasopharynves of susceptible children
pomts to that orgamsm ongmally described by Bordet and
Gengou (1906) as the causil agent It 15 found m the sputum
and can be 1solated from droplets expelled during coughmng on
plates contammng the appropnate medium this process bomg
possible m & sufficiently large proportion of cases as to be
recommended as a method of diagnosis by Madsen (1924) and
others including Gardner and Leshie (1930) m this country
The diseaso may be regarded 1s an upper respiratory tract
mfection with the usual signs of a catarrhal reaction in that
reglon but i addition 1t has been suggested that an endotoxin
acting on some part of the nervous system connected with the

spiratory fi 18 resp ble for the paroxysmal attachs
of coughmg  Complement devwating antibodies for Hem
pertussis ecording to Donald (1938) are found m the serum
of those suffering from the diseise with great regulanty from
the third weel onwards reaching ther maximum m the
seventh or eighth weeks (Fig 30) Immumty reactions
produced by the mterdermal injection of hilled cultures of
Hem pertussis have beon described by a number of workers
mcludng Paterson Bailey and Waller (1935) but the speafi
aty of these sl tests 13 now largely discredited No
characteristic post mortem changes are found m fatal cases
which have been uncomphicated the principal morbid changes
bemg those of the broncho preumonia to which death 14
usually due These are generally ascribed to secondanly
mvadimg streptococel or pneumococer but on soveral occasions
1n our own experience pure cultures of Heem pertusas have
been obtaned from the lesions of whooping cough broncho
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pneumonia at autopsy Durmg Lfe the blood picture m
whoopmng cough 13 characteristic A leucocytoss with a
relative lymphocytosis appears at an early stage m the
disease and 18 best marked at the thurd or fourth weeks at
which trmes an average white count of 30 000 may be expected
and & lymphocytosis of 60 per cent or over

Etiology Geographically whooping cough has a universal
distribution  but 15 most prevalent m cold and temperate
chimates and m the Umted hungdom exlubits a definite
seasonal prsvalence from December to Apnl  In large urban

d show a dency to recur every two to

four years and Stocks (1932) from a study of whooping cough
m G and B m which outbreaks appesr every
second year has suggested that the penodieity of eprdemucs
and ther ceasation may be attmbutable to a process of tempor
ary latent immumsation oceurring 1 contarts and lastmg one
year The meidence 13 greatest n cluldren under five years
but no age 1s immune and whilst the disease may be seen m
mfants & fow weeks old Hall (1933) has pomted cut that
typical cases may occur at the other extreme of hfe At the
present tmme whooping cough 19 of the highest 1mportance as
& killing disease and although as 1w other acute mfections
there has been a progressive fall in the death rate so that
accordmg to Bradford Hill (1933) m the decade 1921-30 1t was
one third of that ;n 186170 nevertheless in England and Wales
m the former penod 1t accounted for 44000 deaths This
number wag slightly hugher than that for measles and greater
than the deaths from scarlet fever and diphtheria combmned
Ninety per cent of the deaths occur in the first five vears of
hfe the first two years showimng the heaviest mcidence of fatal
cases Bradford Hill has drawn attention to certamn pecu
hanties of whoomng cough mortality  For example 1t 15 greater
m females than m males by 20 to 25 per cent at ages below
five years 1t 18 less m illegitimate than legitimate chuldren
whilst he has also found that the less the overcrow ung the
earber 13 the bakality Lo attack and death

Transmssion  The source of mfiction 1s a casc of the
diease but 1t 15 & relatively common expenence m hospital
practice to find a case or cases appearmg m a ward for which
a gource of mfection 1n the shape of & definite case cannot be
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brought to light This suggests the possibhty of a carner state
Knstensen (1933) however rojects this possibility as he was
unable to demonstrate the carner state 1 normal persons or
m contacts and this view 1s also taben by Wileox (1934) and
Silverthorne (1935) Methods of bacterologieal dhagnosis
however occasionally disclose abortive and exceptionally
mild forms of the disease and 1t 1s to these that otherwse
mexplictble outbreaks must be aseribed Infection 1s of the
droplet type and 1t 1s doubtful 1if 1t 13 dissermnated 1n any other
way <lthough T H Thomson (1916) could not exclude the
al possihility of air
borne mfection beyond the
usual Itmits of droplet mfec
tion as m chiel enpox
o Infectivity The diwscase 18
Jess infe than chicken
W pox or measles although
{zs Y Kelly and Reite (1934) have
found the secondary attach
s 4 m famuly susceptibles as lugh
3 0 as 409 per cent which
approaches their figure of
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Fro 30 Graph according to A B
Donald to show weekly meidence of
positive cough plates (contwuous
lwne) and positive complement fixa
tion tests (brohen Line) according to
the stage of the diseaso i whooping
cough

509 per cent for measles
It 13 clear therefore that
when opportumty for fre
quent and ntimate contact
occurs nfectivity must bo

regardedasof ahighorder At thesametimeitshould bereali-ed
that whooping cough mfiction 16 more amenable to control than
measles or chichenpox and we have been able quite successfully
to nurse cases of whooping cough at their most mfections stages
m s barnter ward without transfer of mfection a procedure
which 1s quite 1mpossible m the case of measles or chichenpox
The disease 18 most mfectious m the catarrhal stage becommg
gradually less so m the paroxy smal and while hristensen
(1933) has been able to 1solate the orgamsm from & small
percentage of casos from the fourth to the eighth weehs of the
paroxysmal stage he belioves that a pertod of 1solation of four
Weohs from the commencement of the paroxysmal stago 13

sufficent  As o result of thewr work at the North Westorn
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Hospital both Westwater (1937) and Donald (1038) came to the
samo general conclusion and m view of the occasmonal per
sistence of the organism beyond tho four weeh period suggested
by Knstensen 1t might be logieal to require two consecutive
cough plates from patients before release -

Incubation and Quarantine Periods Owimng to the gradual
onset of the disease the meubation period 1s dufficult to assess
but 1t 15 nsually given as from 4 to 14 days A quarantine
pertod of 21 days would give an ample margin of sifetv n
susceptible contacts

Clinical Features Stage of Invasion This 1s usually known
ag the catarrhal stage and lasts from a few davs to a fortmight
Tt 18 very gradual in onset attention bemg drawn to the child
by shght coryza and general malai e Some <hght flickering of
the temperature may also bo present and a harsh spasmodic
cough appears durmg the mght This gradually becomes more
frequent and distressing and finally the chmeal diagnoss 1s
disclosed by the occurrence of the typical whoop  The
catarrhal stage may occasionally be marked by the onset
of a defimte laryngitis which m a few cases 1s of such
geverity as to guggest diphtheritre croup with respiratory
obstruction

Paroxysmal Stage This commences when the whoop
appears at the end of a spasm of coughing The paroxysm
leading to the whoop consists of a series of sharp explosive
barks at the end of which there s a prolonged and somewhat
violent stridorous mspiration  Durmg the spasm of which
the patient may have had no wammng he leans fornard with
congested fice ternfied expression eyes almost protrudmg
When the whoop comes a certan amount of relef 1s obtamed
and the child expectorates stichy mucus mixed with the vorut
which 15 invanably the concluding act of the spasm Fre
quently al o during the paroxysm control of the sphmcters 1s
lost  After the spasm the child smks back exhausted but if 1t
has been severe 1t may end mn a convulsion  Paroxysms vary
greatly in number according to the seventy of the attacl and
may be as few as five or six daily or as many as twenty or
thirty  They tend to be more frequent at mght and though
often spontaneous the spectacle of another chld m & spa m
will sometimes set them off whlst throat examination or the
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trhmg of food or drink may also be a precipitating factor In
mtervals between spasms the child obtamns sleep, may ask for
food and play with lus toys The facies 1s characteristic pale
puffy and dull and 1f vomiting 1 frequent he loses werght
Pyreia 15 usually absent and physical exammation of the chest
only reveals a few rales In the average case this stage lasts
from four to eight weeks
Stage of Convalescence Paroxysms gradually diminish m
mtensity and the child ceases to vorut later to whoop and
finally to cough Pars passu with ths the expression becomes
more alert and the general nutrition rapidly mmproves but 1t
should be remembered that once having learnt to whoop &
child may continue the habit for months afterwards especially
1 emotional crises as a means of attracting sympathy Catar
rhal mfection of the upper respiratory tract some weehs or
months after recov ery may al<o lead to temporary recrudescence
of the whoop
Complications Some degree of bronchifis 18 present m the
catarrhal and parosysmal stages but of the complications of
whoopmg cough broncho pneumoma 1s by far the most fatal
When 1t occurs 1t begins at the height of the parovysmal stage
and mn 1ts chmenl features conforms to the broncho pneumomna
of childhood generally with elovated irregular temperature
rapid gruntng respuations tapid pulse and patehy consohda
tion with abundant crepitations Fortunately there 1s a
dimimution or disappearance of the more pronounced mamfests
tlons of the paroxysmal cough durmg this complication but &
t unt of this d featuro may contribute to
the genernl exhaustion of the patient The comphcation runs
1ts course m from one to three weehs but if 1t lasts as long as
the latter period death from heart fatlure or convulsions 13
not infrequent During the course of broncho pneumonia a
careful watch for empyema should bo kept If immediate
recovery tabes place much disability may follow n Iater
chxld.hood from pulmonary fi fbroew As m measles an attack
of whoop cough may t bereul ‘bronche
preumoma or acuto mliary tubemulosls
Convulsions are also o sersous and not unusual comphcation
of “hoopmg cough They msy be set up by a paroxysm of
or occur pendently and are specially prone to

gh
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occur 1n cases complicated by broncho pneumoma or m
undernourished ricketty children

dcute gastro enterstis oceurnng dunng the paroxysmal stage
may «lso be a serious complication  Frequent vomuting and
diartheea lead to rapid wasting and since the patients
nutnition 18 already undermmed fatal cases are by no means
uncommon

dcute ohilts media may also occur as & compheation

Owmng to the stram of coughmg vanous pressure complica
tions may be found Epstazis sub compunctival hemorrhages
and  black eye  are occasionally encountered and we have
had one case under observation m which copious hmorrhages
occurred per vagmam and per rectum whilst numerous pete
chie formed m the shin T d mtra abd
may result m herma chiefly at the umbilicus and ]»‘olap?z of
the rectum  Surgical emphysema 15 sometimes seen  Ulcer of
the freenum of the tongue due to 1ts protrusion durmyg spasms
with eonsequent pressure on the lower mersors 1s said to occur
m about half the cases and may be of assistance i diagnosis

Ulceratuie stomatifss 13 not uncommon but cancrum oris 13
oW very rare

Whilst not mfrequently found 1 association with measles
‘whooping cough does not appear to have any particular associa
tion with other diveases Relapse and second attacks are
‘practically unknown

Variettes of the Disease  Whalst there 13 an infinite senes of
gradations m seventy of whooping cough there are no specially
severo types which may be differentiated by their mamfesta
tions or chnucal course from the usual form of the disease
Abortue types ;n which the disease runs a shortencd course
without the appearance of the typical whoop and with Lttle
constitutional disturbance are bv no means uncommon
Indeed bactenological evidence would suggest that occastonally
whoopng cough may be denoted by nothing more than a
simple bronchial catarrh lasting a few days Agam and this
1s particnlarly the case m small mfants the illness may be
severe and the cough most harassmg but the tvpical whoop 1s
never developed oven although during the spasms the cluld
may go almost blach in the face

Dagnosis A history of exposure and the presence of a
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cough becommg progresavel) worse and tending to bo
sprsmodic strongly suggest wheoping cough m the estarrhal
period but on ehmed grounds alone m the Abeenco of an
epidomte or a history of evposure it 33 difficult to seo how 2
disgnosss cwn bo made tt {ius stage  Thero 1s no doubtthat
saluable suppert 13 mven to the diagnosss if & weoll miched
Iymphooytosts s obtuned on blood evunmstion and
hosptal practice we haye found tins method of much rsststanco
Once the whoop 1s established the dignosss 35 mmpls  Tho
charvetenstie ficies wnd the frenal wleer may help when a
typical spasm 1s not observed but the latter will usanlly b
chated when the throst 1s examined  In abortive eases the
diagnasis will not bo made with certamty unloss dofimte contacy
with othor cises cin be establishod but here agam bleod
eyvsmmation will help In differential diagnosis ssmplo bron
chitis Jaryngmemus stridulus and enlarged hilar glands eweung
an explomve cough may require consderation whilst the
laryngitis of the catarrhal stage may simulate streptococent
faryngitis larvngeal diphthenn or messles laryngitis
Bacteniologicat Dsagnosis  For the protectton of other
children 1t 15 es entiol to asolate the patient at the earlest
posstble moment 1n the catarrhal stage and to thisend itz to
be hoped thet progress will be made with the cough phte
method which it 15 clumed will mako the route brcteno
lomeal diagnosis of whoopmp cough s mmplo as i diphthona
Madeen (1624) and Gardner and Leshe (31932} have been abls
wm tius w4y to solate Hem pertussis m 78 per cent of thesr
cases in the eatarrhal stage whilst Swer {1932) ~nd Silser
thorne (1935) have reported successes wy prachieally every e1%e
Trom tho resuits obtamed by Westwater (193%) and Donsld
{1938) under our own obsersation at the North Western
Hosmtal we are convinced that the method <hows & high
degree of relabihty and ewn be reathly eamed out after come
expenence by tho e with ne lughly specialised bnetenological
trammg  For detas of the spectnl patato glycorme blood
agar medm the current bactenolopgieal hiterature must bo
consulted but m our own practice that contammng 50 per cont
citrated horse bload has pven most consistent results It
should be froshly mode and poured mto potnt plates  Thew
aro pxpesed ab o tastanco of 3 or 4 inehes from the mouth to
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two or three natural spasms of couglung and sent to the labora
tory as soon as possible  Typical colomes do not appear untal
the lapse of two to four days & posutive report mdicating the
presence of whooping cough  The complement fixation test 1s
not of much practical importance m diagnosis but 1t might be
carried out where 1t 13 important to establish the diagnoss i
cases which had already lasted for six to eight weehs
Prognosis  Thus depends largelv on the age and general
nutntion of the patient Chuldren under two years and par
ticnlarly those under one are specially vulnerable whilst the
outlook for ncketty and malnourished subjects 1s poor The
severity of uncomplicated ca<es stands m direct relationship
to the frequency of paroxysms and to the abihity of the patient
to mamtain weight and obtamn rest In broncho pneumoma
the outlook 1s grave fatality rates of 25 to 50 per cent oceurring
mn patients with this complication  The onset of convulsions
13 als0 omunous and while & ehild may suffer from one or two
dunng an attach and be little the worse their appearance must
be regarded with concern as they tend to recur more and more
frequently until before death they become contmuous Gastro
ententis 13 also serious and when as sometimes ocours this 18
on broncho p the outlook 18 very bad
Other cumphcahons usually respond to treatment and require
no special commentary
Prophylaxis For the same reisons which have been
advanced n the case of measles all cases of whoopmng cough
oceurring m England and Wales have been made notifiable by
regulations issued by the Mmstry of Health (1939) and also
23 1 the case of measles these supersede any loeal regulations
which may have been in force although the latter do not
seem to have been employed by local authorities to the same
extent as m measles General measures mclude 1solation of
the patient and bearing m mind that effective 1solation 1s of
considerable practical value m preventing the transfer of
mnfection m whooping cough and also that 1f 1613 to be successful
1t should be carnied out at the eatlest possible moment every
effort should be made to make 1t prompt  This i turn depends
on early d and the success ob from
the cough plate method m this and other countries more use
of 1t might be made by public health departments than 15 the
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cough becommg progressively worse and tendmng to be
spasmodic strongly suggest whoopmg cough m the catarrhal
period but on clmical grounds 2lone m the =bsence of wn
epidemic or » ustory of exposure 1t 1s difficult to see how a
diagnosis can be made at this stage There 15 no doubt’that
valuable support 15 given to the diignosis if a well marhed
Iymphoevtosis 1s obtamed on blood exammation and m
hospital practice we hvs e found this mothod of much assistance
Once the whoop 15 established the diagnosis 1s simple  The
charactenstic facies and the frenal uleer may help when a
typieal spasm 1s not observed but the latter will usuully be
ehated when the throat 1s extmuned In abortive cases the
diagnosts will not be made with certamty unless defimte contect
with other cuses ¢cwn be established but here tgam blood
examunation will kelp In differential dizgnosis simple bron
chitis laryngiimus strrdulus and enlarged lular glands causing
an explosive cough mayv requre consideration whilst the
laryngitis of the catarrhal stage may simulate streptococcal
laryngitis laryngeal diphthen or measles laryngitis
Bacteriological Dragnosis  For the protection of other
children 1t 15 es enti®] to 1solate the patient at the earhest
possible moment m the catarrhal stage and to this end 1t 1s to
be hoped that progress will be made with the cough plato
method which 1t 15 claimed will mal e the routine bacterio
logieal diagnosis of whooping cough as simplo as in diphthena
Madsen (1924) and Gardner and Leshe (1932) have becn able
n this way to 150late Haem pertussis ;n 7% per cent of their
cases m the catarrhal stage whilst Sauer (1932) and Silver
thorne (1935) have reported successes 1n practically every case
From the results obtamed by Westnater (1937) and Donald
(1938) under our own observation at the North VWestern
Hospital we aro convinced that the method shows a lugh
degree of reltability and ean bo readily carned out after some
expenence by tho.e with no highly specialised bacteniologteal
trammg  For detuls of the special potato gh corme blood
spar medium the current bacteriological literaturo must be
consulted but m our own practice that contuning 50 per cent
aitrated horse blood his given most conmistent results Tt
should bo freshily made and poured wnto petrs plites  Thesa
are expo ed at 4 distanco of 3 or 4 inches from the mouth to
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with convalescent whoopmg cough serum has given promising
results 1n the hands of Meader (1937)

Treatment So far no specific remedy for whooping cough
has appeared  Much worh has been done with vacemes but we
agree with the majonty that they are of doubtful efficacy
"The results obtaned from the use of convalescent whoopmg
cough serum aro also somewhat unconvmeng and the first
essentizl m treatment therefore 1s to 130late the patient m as
hygenie circumstances as possible and mamtam these durng
tho illness In the catarrhal stage the patient should be put
to bed 1n a well ventilated room and at all times some respon
sible person should be at hand to comfort and support him
durmg spasms  He should be warmly clad and a firm abdo
mmal binder applied If later on the patient remams afebnle
and uncomplicated and spasms are mfrequent the patrent
may do quite well out of bed espeaally 1if he can be taken to
the open air without comung mto contact with others When
spasms are frequent however he should remam m bed and be
encouraged to rest as much as possible between paroxysms
In appropnate weither the bed should be wheeled out of doors
and provided proper arrangements are made to protect from
bitter winds an open air régime 1s the ideal In London
there were not a great many days when our patients could not
bo wheeled out on the ward balconies and even 1n the sterner
chmatic conditions of Edinburgh open air treatment has been
traditional smee 1ts mception by her Feeding 15 also of first
class ymportance frequent small feeds bemng mdicated and if
one feed 13 lost as the result of a spasm another should be
gven once the patient has settled down agam  Infants wall
require & mulk dtet appropriate for therr age and this may be
peptomused or citrated to facilitate digestion  Older children
should be gven an abundant mixed diet while some special
delicacy will occawonally tempt those with poor appetites
Cod hiver o1l and malt or virol may be used to supplement the
dict  Tn severe cases when wasting ocours rectal salmes
contammg 10 per cent glucose may be tned but we have
not: found theso always ful as ma;
with retention  Intravenous salines contamnmg 6 per cent
glucose are more useful but 1f the patient 8 condition makes
their sdmuustration impossible rehance will require to be
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case at present Contacts are excluded from school for twenty
one days For a number of years many local authorities have
made provision m their mfectious hospitals for the treatment
of whoopmg cough cases bemng specially selected on the
grounds of compheations or poor home conditions This 1s
supplemented by assistance m home nursing and m a few cases
by the prowision of permods of convalescence m the country
after the termmation of the illness

Specific prophylazis Many workers have attempted to
estimate the efficency of the mjection of halled cultures of
Hem pertussis m producing active immumity agamst whoopmg
cough Probably the best known field work 1s that of Madsen
(1933) who made two large series of observations during
emdemics 1 the Faroe Islands mn 192324 and 1929 In the
latter success was claimed both in prevention of the disease
and m reducing mortahty but to get good results Madsen
emphasises that the vaccme should be made from young
strams the dosage should be large—a total of 22 000 mulhon

g and that 1 should be completed shortly
before the onset of the epidemic  Saucr has also done & con
siderable amount of worh on whoopmg cough prophylas and
recommends (1937) three subcutaneous mjectrons at weekly
mtervals of a vaceme contammng 10 billion orgamsms per
cc, & total dosage of 8 cc bemng given for those of two years
and under and 10 cc to those above two years moculation
bemg commenced between six and twelvo months of age to
allow for an adequate period t it and possible
exposure  Some well controlled observations have beon
published by hendrich and Elderlmg (1939) whose data also
suggest that a defimite active immumty follows mjection of
whoopmg cough vaceme  Other worhers e g Siegel (1939) are
more sceptical and mn an experiment i England McFarlan
Topley and Fisher (1945) were unable to find support for the
vew that pertussis vaccine 1s of value in the prophylawis of
whoopig cough  Our present view 1s that as s result: of the
advances 1 knowledge of the antigemc properties of Hem
pertussis made by Gardner and Leshe (1391) the position 13
probably more encouragmng than htherto but i the meantime
1t would be wise to regard specific prophylaxis in w hooping
cough as stll m the experimental stage Tassive 1mmurnsation
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placed on duly sut or mtrapentoneal salimes 1
80-100 ce amounts for a few days Innumerable drugs have
the teputation of alleviating the paroxysms of whoopmng
cough but their very number mdicates their doubtful efficacy
e have tried belladonna antipyrm benzyl benzoate ephe
drme and intramuscular mjections of ether among others
but m the end have usually como back to belladonna reported
by RKer to be as useful as any m controllng spasms To be
effective 1t must be pushed n 2 to 8 or 10 mmum doses four
hourly careful watch bemg Lept for & few days In more
severo cases We agreo With Benson {1935) that lummal in
4 gm to } g doses three times daily occasonally results m
rapid ameloration of symptoms but m wiew of its toxiaty
discretion m 1ts use 1s mdicated  After systematic trnal we
cannot support the conclusions of those who have found
improvement to follow ultra violet radiatton snd indeed we
have thought Il that ths t has stirred up
chest complications wihich mught otherwise have remamed
quescent  Benefit has also been claimed from exposure to
\rays but the evidence as to the results 135 conflicting
Broncho pneumonta should be treated on open air prmerples
frequent b feeds poul and hypod stimula
tion by strychnme or coramme One of the sulphonamudes
should be admmstered but our experience has been that in
whooping cough pneumoma the results are most disvppomting
and these drugs have had nothung lihe the uccess which has
followed their use m the corresponding compheation of measles
In whoopm, cough pneumonta the use of the oxygen tent has
yrolded good results and on oceasion has proved almost specific
mts action  Should empyems ocour repeated asp may
be sufficient but a fow cases will require dsamnage onvulsions
are treated by the mustard bath and luminal or chloral and
bromude In severe convulsive states we have found a lumbar
disapp g but porary rehief may be obtained
by hght general anasthesia and we have been favourably
impressed recently by the admimstration of subiutaneous or
intraperitoneal mjections of 50-200 ¢ ¢ of saline 1n the<e cases
In gastro ententis frequent small feeds of whey and glucose
should be given and the bowel ingated wath warm saline
or eusol once daly Vashing out the stomach with
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pliced on daly subcutaneous or intrapentoneal <alines
80-100 cc amounts for « few days Innumerable drugs have
the reputation of alleviatng the paroxysms of whoopmg
cough but their verv number indicates therr doubtful efficacy
Ve have tried bellidonna antipyrin benzyl benzoate ephe
drne and intramuscular njections of ether among others
but 1n tho end have usually come bach to belladonna reported
by her to be as useful as anv mn controling spasms  To be
effective 1t must be pushed m 2 to 8 or 10 mumum doses four
hourly careful watch bemng hept for a few days In more
severe cases we agree with Benson (193,) that Jummal mn
1 gm to 1 g doses three times daily occasionally results n
rapd smelioration of symptoms but m wiew of its toxiaity

disctetion 1 its use 15 mdicated  After systematic trial we
cannot support the conclusions of those who have found
improvement to follow ulira violet radiation and ndeed we
have thought oceasionally that thus treatment has stirred up
chest complications which nught otherwise have remamed
quiescent  Benefit has also been claimed from exposure to
N rays but the ovidence as to the results 1s conflicting

Broncko prewmonta should be treated on open air principles

frequent nounishing feeds poultices and hypodermue stimula

tion by strychnue or coramme One of the sulphonanudes
should bo admimstered but our experience has been that mn
whoopmg, cough preumoma the results are most disappomtmg

and these drugs have had nothung lil e the success which has
foliow ed their uso 1n the corresponding complication of measles

In whoopmg cough pneunonia the use of the oxygen tent has
yelded good results and on occasion has proved almost speaific
mits action  Should empyema oceur repeated aspirition may

be sufficent but a fow cases will require dramage  Convulsions
are treated by the mustard bath and lummnal or chloral and
bromide In severe convului e states we have found a lumbar
puncture disappomnting but temporary relief may be obtamed
by light general anxsthesia and we have been fatourably
mpressed Tecently by the administration of subcutaneous or
intrapentoneal injections of 50-200 ¢ ¢ of saline 1n these cases

In gastro entenitis frequent small feeds of whey and glucose
should be given and the bowel wngated with warm saline
or eusol once daly Vashing out the stomach waith
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«1lne and then lexving a feed m the stomach 1s also 1 useful
measure

Period of Isolation  Bacteriological worl. at the North
Western Hospital supports the clinical observation that
mfectivity after the fourth and certamly =fter the sinth week
18 neglimble and this fact 1s of particular nnportance m the
matter of duration of the penod of 1solation  One of the mam
admimstrative difficulties encountered i connection with the
hosprtal treatment of whooping cough 13 the prolonged pertod
required 1f patients are to be detaned until the cough has
ceased We are of the opimion that this 1s necessary 1 only a
few cases, smce by the end of a month the more senous
possibihties of the disease aro unlikely to present themselves
and with ordmary attention the patient s progress 1s lihely to
be unmmterrupted The public requre to be educated m this
50 that suitable casos may be discharged from hospital though
cough 15 still present Use also might be made of cough plates
to determine cessation of infectivaty two consecutive negative
plates bemng accepted as evidence of this  With such a safe
guard many patients could be released from hospital much
earlier than has commonly been the practice and valuable
beds made available for those in the earlier and more dangerous
period of the disease The same arguments apply mn respect of
the period of school exclusion which at present as recommended
by the Mmustry of Health and the Board of Education 13 s1%
weeks We agree with Gardner (1936) that ths could be
shortened ;n many cases by the adoption of a bacteriological
standard of freedom from mfectivity with consequent saving of
school time



CHAPTER VI
CEREBRO-SPINAL FEVER

Synonym—Cercbro spmal memngitis  Spotted fever

Pathology The causal org 18 the 0

which by approp stamng methods may be d ated
m the cerebrospmal flmd naso pharyngeal and conjunctival
secretions and m the blood of ecases of the disease It can
also be 1volated from the nasopharynx of contacts and carmers
From the epidemiological pomt of view 1 should bo recognised
that there are important serological differences within the
group of orgarsms defined by the term memngococeus  Scott
has classified these on a bawnis of agglutinabihty mto two mamn
groups I and II Croup I compnang the types 1 and 3 and
Group 1T the types 2 and 4 differentisted earhor by Gordon
but 1t should be understood that the antigemsc relationship
between individual strams n a given group or type may be
relatively remote The orgamsm gamns entrance mto the
nasopharynx and some take the view that extension to the
menmges 18 by way of the olfactory nerve sheaths whilst
others such as Embleton (1910) belteve that the orgamsm may
pass through the bony wall of the sphenoidal smus At
present however 1t 13 generally accepted that nvasion takes
place by way of the blood stream and E G D Murrey (1929)
summansed this conception by defimng the pathological
‘process I cerebro spmal fever as m reality a pharyngitis with
oceastonally a generahsation n the form of a septicams which
i turn 1s usually compheated by locahsation n the meninges

and occasionally m the skin and much more rarely m serous
cavities jomts endocardium and other mites On the whole
this has been accopted as fitting 1n with clnical experience

smce while 1 some cases the condition remams hmited to a
septicerma n the great majomty and especially m severe
cases associated with & rash although epticerma may occur
n the early stages the memingococeus m almost the first stages
shows & selective affinuty for the sub arachnoid space Pecently

however Ranl s and McCartney (1742) have produce 1 evidence
cor sy

1 5
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that meningococcal mfection of the central nerous system
1s not hmited to menngitis eareful histological exammation
of the bramn and cord showing the presence of encephalitis
acute phalomyelitis or tis with focal phalo
myelttis  Several of the clmcal features of the disease are
suggestive of a toic action Ferry (1931) described & soluble
exotoumn but although some chimeians have reported favour
ably on s antitoxic serum this work did not gamn general
acceptance among laboratory workers and towie effects are
generally ascribed to the endotoxin described by Gordon
who emphasised 1ts importance as an antigen m the production
of therapoutic sera The typrcal lestons sgen post mortem
are 1cute inft b m the hnoid with purulent
effusion mto the sub arachnoid space Purulent exudate 1s
found over the base cerebellum and pons and also n some
cases over the vertex The spinal membranes and cord show
smmlar changes whist pus may be found occasionally m
jomnts  If death has occurred after the illness has lasted for
two or three weehs distension of the ventricles with thmmng
of the bramn substance and flatteung of the convolutions 13
usually found In encephalitic lesions imtense congestion
and cdema small hemorrhages and capillary thrombosis
are found m the rapidly fatal cases whilst m less acute forms
penivascular cuffing 1s found mn additton according to Banks
and McCartney  Adrenal hmmorrhages are also found m
certam of the fulmmating types

Etiology  Cercbro spmal fever has a general distribution
throughout the world occurring n both temperate and tropicnl
climates with no specal racial susceptibthty In the Umited
hungdom smee the begmmng of the twentioth century there
appear to hase been four phases of epiderme prevalence m
1907 m the war years 1915-19 m 1931 and agan in 1940
The maximum meidence 13 1n the late wnter and spring months
excessive humidity or sharp spells of cold weather bemng
frequently followed by ncreased wneidence Males aro more
often attached than females Aftcr muddle lfe caws mo
uncommon and generally spekng the chief provalence 15 m
children under five years although as a specal roport of the
Mimstry of Health (1931) pomts out outbreahs in older
children tnd young adults n special communities such as
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schuols or military camps tend to obscure this when the age
18 calculated m limted ad we areas As
an example of this 12 per cent of the patients adnutted to the
Fdmburgh (ity Hospital m the 1940-41 epidenuc were aged
forty vearsand over While case fatality rates vary as between
one eptdenuc and another in the past they have been mvarably
Igh from Just under 40 to over 80 per cent They were most
favourable at the five to twenty age period and least favourable
under one year of age whlst in those over forty years they did
not fall far short of those oceurrmg n mfancy With the
mtroduction of chemotherapy however our views on this
aspect of menmngococeal menmgitis have required material
revision as will be seen from a study of the table of the com
paratave results of serum treatment and chemotherapy on a
subsequent page A total case fatality of under 20 per cent
at all ages was found and whilst the age groups at the extremes
of hfe still show the laghest case fatality rates those in the early
years are much reduced and the five to twenty age group
formerly the most favourable 13 now .o favourable that fatal
results are uncommon  From s studies durmg the 1914-18
vmr Glover (1918) showed that b} far the most important pre
posing factor 1 prod P preval Wwas over
d peciall “m 1ll ventilated sleeping quartors This
causes a mse m the memngococcal carrier rate m some cases
from 20 to 60 per cent and when this reached 20 per cent
cases were likely to appear Later mmvestigations however
by Dudley and Brennan (1934) mdicate that there 13 no
constant correlation between high carrer rates and the
oceurrence of cases the latter depending m their opmion on
the virulence of the prevaxlmg eptdemic stramn  Other
predisposing  factors d are physical and
mental scress
Transmission  The source of clmeal infection 13 almost
mvanably s carmer E G D Murray reporting that 95 per
cent of cases arise m tins way and not from previous caces
"This agrees with our own expenence as we have rarely observed
mstances of famihial nfection Transmssion 15 by droplet
mfection or direct contact with nasal conjunctival or oral
h and since the only supp existence
anzy from the human host with difficulty an intimate dectee
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that menmgococcal mfection of the centril nervous syvstem
18 not Limited to memmngitis careful hustological exammation
of the bram and cord showing the presence of encephalitis
acute encephalomyelitis or gitis with focal phal
myeltis  Several of the cloucal features of the disease are
suggestive of a toxic action Ferry (1931) described A soluble
evotoun but although some chmeians have reported favom
ably on his antitoxic serum this work did not gun general
acceptance among laboratory worhers and toue effects are
generally ascribed to the endotoxin described by Gordon
who emphasised 1ts importance as an antigen 1n the production
of therapeutic serv The typical lesions seen post mortem
are acute t hanges n the hnoid with purulent
effusion mto the sub arachnoid space Purulent exudate 15
found over the base cerebellum and pons and also m <ome
cases over the vertex The spinal membranes and cord show
smmlar changes whilst pus may be found occasonally mn
jomts  If death has occurred after the illness has lasted for
two or three weehs distension of the ventricles with thmmng
of the bramn substance and flattening of the consolutions 19
usually found In encephalitic lesions imtenso congestion
and cedema small haxmorrhages and capillary thrombosis
are found m the rapidly fatal cases whilst m less acute forms
perivascular cuffing 1s found i additron according to Banhs
and McCartney  Adrenal hmxmorrhages re also found m
certain of the fulmmating types

Etiology  Cerebro spmal fever has a general distribution
throughout the world accurrmg m both temperate and tropical
chmates with no special racial susceptibiity  In the Unted
Jhungdom smee the beginming of the twentieth century there
appesr to have been four phases of epidemic provalence 1n
1907 m the war jears 1915-19 1n 1931 and agan in 1940
The maimum meidence 19 1n the Jate wnter and spring months
excessive hunudity or sharp spells of cold weather bewng
frequently followed by mereased mncidence Males are more
often attached than females After nuddle hfe cases are
uncommon and generally speakmg the chief prevalenee s mn
children under five years although as a special report of the
\lmstry of Health (1931) pomts out outbreaks 1 older
children and joung adults in apocial commumitics such as
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of contact 15 necessary to estabhish mfection The orgamsm
obtans ent: mto the pharynx by inhalation
Infectivity In closed commumties wunder favourablo
crrcumstances carrier nfection may become widesprend m a
relatively short time but if we only include clmcal cases as
evidence of infectron the disease 15 of low grade mfectivity
and actually 1t 1s often nursed m the wards of general hos
pitals without the occurrence of other cases whilst infection
among medical and nursing staffs of mfections hosmtals 1
practically unknown The power of mfecting others must be
assumed from the moment of recerving the infecting dose of
orgamsms and certamly from the appearance of the first
symptom but m the great majority of cascs infectnvity will
have disappeared Lefore the patients genoral condition
‘permits return to his usual surroundmgs  If desired howeser
West s nisopharyngeal swabs may be employed for mahmg
It for the deter tion of mfectivity by bacterological
methods in convalescents and carrters  These should be passed
behind the soft palate and pressed firmly over the post
pharyngeal wall and brought mto contact with the adenod
pad  Two or three consecutive swabs neg-tive for the presence
of the s will be 3y before regarding the
individual as free from infection
Incubation and Quarantme Pertod The neubation period 15
usually short from two to four days but periods as short a3
twenty four hours and as long 1s ten days hase been reported
Quarantme 1s not 1mposed on contacts exeopt n school cluldren
and m certan circumstances such as in military camps
Clinical Features In the bulk of cases the cnset ¢ f symptems
19 sudden Some degree of ntsal and conyunctival catarrk 1
often present and the former may becomo profuse as the
disease advances The chief complant 13 of mtense keadacke
photophobra. stiffness of the neck and possibly stiffness and pun
referred to the spme | omiting often projectile m character
oceurs erly and 1s a constant sgn thero may be rigors and
m children contnlsions Pyrexia 1s present usually from
102 to 104°F but 15 very vanable and although in general
a relatively slow pulse 1s encountered at the outset 1t may be
rapid and soft  Asa rule when first seen the patient 19 flushed
ristless and apprelinsive  In many cases mndeed he will bo
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of contact 13 neces ary to establish infection The orguuam
obtans entrante mto the nasopharynx by mhalation

Infectvity  Tn closed commumties under fayourable
circumstances carrier infuction may become widespread m &
relatively short time but if we only melude climeal eases a5
evidence of mnfection the dicease 1s of low grade mfectivity
and actually 1t 135 often nursed n the wards of general hos
pitals without the occurrence of other cases whilst mfection
among medical and nursing staffs of nfectious hospitals 1
practically unknown The power of infecting others must be
assumed from the moment of recerving tho mfecting dose of
organisms and certamly from the appearance of the firt
symptom but i the grest majority of cases ifectivity will
have disappeared before the patients general condition
permits return to his usual surroundmgs  If desired however
West s nasopharynge.l swabs may be employed for makmg
cultures for the determnatton of infectivity by bacteriologieal
methods i convalescents and carriers These should bo passed
behind the soft palate and pressed firmly over the post
pharyngeal wall and brought mto contact with the adenoid
pad Two or three consecutive swabs negative for the presence
of the will be 3 before regardng the
mdividual as free from infection

Incubation and Quarantine Period  The meubation period 1
usually short from two to four days but perods as short a8
twenty four hours and as long as ten days hase been reported
Quarantime 1s not 1mposed on contacts exeept i school children
and n certan circumetances such as m mihtary camps

Clinrcal Features In tho bulk of cases the cnset ¢ f symptems
15 sudden  Some dogree of nasal and conjunctival catarrh 19
often present and the former maj becomo profuse as the
disease advances The chief complunt 15 of mtense keadache
photophobia stiffness of the neck and possibly stiflness and pam
referred to the spine T omuting often projectile m character
oceurs early and 13 a constant sign there may bo rigors and
mn children convulsions Pyrema 13 present usually from
102° to 104°F  but 13 very vanable and although m general
& relatively slow pul o 1s encountered at the outset 1t may boe
rapid and voft  Asa rule when fir-t seen tho patient 13 flushed
restless and apprehensive  In many cases mndeed he will be







Fic 34 Hxmorrhigc ra h of cerebro spinal fever 1n adult feralo
atient  Although shghtly more profu o than usual thara hmay

Lo rogarded a3 typical consating mamly of petechuae. several
larger spots and & owing one purpuric smudgo m the skin of

the epigastnum
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found throwm,, limself sbout m bed whoutu, awld mo g
having become utterly distracted by the exerucrating headache
When he comes to rest 1t 15 usually m the prone posthon wath
head bent back and face half tumed to the mllow  Infunts
usunlly hie on the eido with head retracted and back arched m
the gun hammer posttion  Although resentful of handlng
umtable anl confused the patient ma) be able to answer
questions but if he realises bss vastor 15 has modical attendant
tus only concern will ba to ask for something to put away lus
headache Even at this early stage m & fow cases deafness
will be prevent Extrame degrees of delinum m adult males
are not uncommon when it wall require the unduded attentions
of several sttendants to heep the patient 1n bed Agamnm ma
certan proportton of cases the patient passes mto coma within
a fow hours of onset  On evammation nuchal ngidity 13 readily
made out bending the head fornard being very pamnful the
patient raisng head neck and shoulders in one pece but m
mfants this sign may not be ekated until the movement 13
repested soveral times  Rermyg s mgn 15 usually well mard ed
although its appesrance may bo delayed for & day or two and
m fants i may be sbsent Brudzmslas sgn 1s alse fre
quently prevent but apart from the absence of abdemnal
refloves sttompts to ehieit tendon reflexes gne varymg
responses  Rashes have gnen tho discase tts colloguial name
of spotted faver and ave common i some outbreahs Durng
the 1940-41 epidemic m Edinburgh they were present mn 40
per cent of cases but m the general run of aporadic cases seen
over a number of years they have no* been a conspienous
feature O as small eryth macules scattered
xrregularly aver the body and himbs m a matter of hours they
boconte petachial spots darh rod or purple m colour occamon

ally groupmg themsches m clusters about the size of finger
nait  The great majority of rashes eonform to ths type but
oecanonally large purpunc blotehes appear earh m the vory
sovero «ases  From the fourth to the seventh day of onset
kerpes with 3 zoster distnbution on tho hps forehead and
cheels externdd ears trunk and hrmbs 13 frequently soen m s
recent somes of cases m almost esactly 20 per cent and

thie mv &dd epprecisbly o tho discomfort of the patzent

The progress of tho disease dopends on the responso to chemo-
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therapy  Cases which do not respond remam intable m 4
restless stupor  Spasms of pamn aro frequent retchng and
vomiting contnue the stomach contents often bemg of the
coffoo ground  type  Double mcontienco is frequent the
patient becomes comatose the resprrations quichen the pule
15 running and wrregular and death 19 often proceded by a rse
m temperature sometimes to hvperpvrotic levels In fatal
cases which hiave receried drug treatment over 75 per cent of
the deaths have taken place mn the first weeh  Che favourable
case shows o marhed improvement n three or four days
sometimes oven within twenty four or forty eight hours
While perhaps a hittle confused imtable or cmotional head
acho duumshes vomutmg ceasos pam in the nec' and bk
disappears  althongh varions aches and pamns persist for o
few days longer neck ngidity abates and appetite 1s relatively
quichly regamed In practieally all cises whethor recovery
ensues or not the temperature comes down to normal levels
within a day or two and m successful cases these are mam

tamed At the end of two or threo weeks the patient will bo
able to get up and all but & fow will bo able to resume a normal
existence m from four to eight weehs from the onset of illness

Intermediate betweon the ncute fatal caces and tho o which
racaver % certan proportion Progress to s ckronc stago which
may be prolonged for several weeks  These cases seom to hwve
been commoner m the ewly dsys of serum treatment when
access to the spinal canal was hmited to that obtamable by
{umbar puncture Later when dramage by cisternal and ven

toicular puncture became possible they appearcd relatively

infrequently and smce the introduction of chemotherapy we
have only seen ono or two cases in which o mnor deree of tins
condition might be said to have been present  The signs sre
due to mcrense 1n ntraventneular pressure resultng from
Hoch 1n the cerobrospmal arculation which may bo revealed
durmng lumbar puncture by the absenco of Quochenstedt x sign

Tho charactemstic clinical fiatures are progressise wastmig
to an extremo degree perustonce of hermgs mgn and necl

ngichty head retraction and greater or Iess degroes of opis

thotonos this bemng very marhed 1n young chiddren  Frequent

yomuting spisms of the hmbs and convulsions occur whibt

squint nystagmus ptosis snd exopthalmos are not mfrequent
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Rimdness and deafness and mn infants marked bulgmg of the
fontanelles or even m some cises separation of the cranal
bones 1t the sutures result from tension m the ventncles
With rate exceptions the patient passes mto coma and death
Complications  Tn the past our expenence derived munky
from serum treated cases of the sporadic type was that while
the case fatality was high compheations were not verv common
and the same may be said regarding the meidence of com
plications m patients treatod by chemotherapy ~ Apart from
herpes which 15 so common as to he regarded almost s a
patt of the di ease the most frequent comphestion m our

€is G a €T
1]a]5]s]7]aal0[n]r]a]u]is]6]7]is]w]20[21]22]23]

L

{

]

%

!

| %
ypupynans

S ==
i v B

T IO T T o
Tio 35 Tempe sture gad pul e chart of ca e of cerehra spinal

fover troated by ulph pyr lme and showig arthnts ts a
complicat on

cases Tecovered after sulphapymdine treatment has been
arthrafis which occurred m 4 2 per cent of all cases  Over
one third of the pitients were i the twenty to thirty «ge group
and 1t seemed to be shghtly commoner in males the condition
usually appearing 1n the econd week of the disease  Usually
smole jomts were nvolved but multiple jont lesions were
not wnusual and arthoitis was often accompanied by msositis
and tenosynovitis  In the order of frequency of mvolvement
were the etbow <houlder hnee and ankle Mewuro labyrinthatis
resulting in nerve deafness was next commonest and oceurred
an 2 per cent of the cases  This 13 & distressing compheation
marhed as often as not by complete and permanent deifness
although the more fortunate may only develop a umlateral or
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partial form One of our patients however who was dis
charged from hospital <tone denf spontaneously recosered m
three months  Meuritis 1n the upper or lower limbs occurred
m 18 per cent of sulphapymdme treated cases This may
result m 2 prolonged penod of disability and even permanent
loss of function but m some cases 1 perceptible degreo of
recovery 1s obtamed Inadentally we have seen patients
suffering from this compbeation before they had been gien
sulphonumide  Neuntic pam 1w the lumbar region and
along the course of the sciatic nerve has slso been noted but
smee this was also occasionally encountered m serum treated
ewses and cleared up m a week or two 1t 15 possibly triumatic
m ongmn and results from lumbar puncture Uiewss n
interesting complication of which we have seen only one
example appeared m the first wech of illness and eleared up
rapidly as chemotherapy was continued levving a normal eve
with normal vision  Abortion occurred i the onlv two
pregna v women we have had the opportumty of treating
with sulphapyndme but both made uncomplicated recos eries
B ho 1 18 seen as & termmal complica
tion m fatal evces as also 1 heart faalure due to foric myo
carditis Such residual phenomena as dlindness and mental
impairment often reported m the past after recovery followmng
serum treatment have not been observed but a few of our
prtients have shown <quint ploms or facial paralysis on
discharge from hospital In a proportion of adults recovery
seems to be merred by porsistent headache often described as
dullness  worst n the mormng and passing off during the
day  On oceasion 1t has remamed for months A War Office
Memorandum (1942) has drawn attention to 4 group of cenfral
nmervous symploms commonest m males between the ages of
fifteen and forty five which are stated to be among tho most
frequent sequele of cercbro spmal fever Thoy include
headache grddmess mmor mental and emotional disturbances
alteration m personality nsomma end fatiguability & elmeal
pieture closely resembling that following closed head injury
Whlst those m envil practico are unlihely to have the facdlities
possesced by the mulitary authonties for followmg up their
cases the above syndronte will bo perfectly famliar to thoso who
have had much opportunity of studymg the disease Whethor
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1% 13 85 commion 10 aivil Bfe 18 not easy to determue butif 1t
15 1t seems lkely that more would have been heard of 1t
and only less gmtlfymg than the great saving of life effected
by the mtroduct herapy 1s the plete restora
tion to normal of thc great bulk of recovered cases Comjunchs
11hs occasonally progressmg to heratirs and corneal weer
and acute ofiis mediz have been somewhat uncommon m our
experience whilst of orchiis reported by others followmg
chemotherapy we have not secn a smgle example

Relapse  The frequency of this has been much discussed
and although 1 aur case records has not been frequent we
have seen mstances of recurrence of signs and symptoms after
a period during whieh the cerebro spinal flud h s been perfectly
clear sterile and all the signs of recovery evident After
chemotherapy true relap e 15 very unusual appearmg in less
than 05 per cen, of our patients althongh m a few cases
the return of persistent headache when chemotherapy has
been discontinued and which has promptly yelded to a further
course of drug treatment suggests the possuibihty of inter
current relap e

Varieties of the Disease Whilst the chimcal course of the
mﬂ]ont) of cases will conform approumately to the above

d a fi form m which death

occurs m twenty four hours or less has not been uncommon
and 13 said to occur m two or three per cent of all cases
In the past 1t was customary to ascribe the rapidly fatal 1ssue
to an overwhelming menmgococcal septicemma as whilst the
corebro spmal flud 1s frequently cloar the organism can readily
bo recovered from the blood The work of Banks and
McCartney has thrown addrtional hight on the pathogenssis of
this condttion two types of which are described 2 fulminating
adrenal wnd a fulminating cerebral The former s characterised
by sudden onset of fever rapid detemoration vomitmg a
generalised petechial rash with larger purpuric elements and
tho development of grave hypotension with cyanosis Tho
mental condition 1s relatively clear but only when infection 15
testueted to septicxemna with adrenal hemorthage In the
fulminating cerebral type the larger purpuric elements are
absent from the rash whilst stupor and coma are promunent
and early This 15 the type m which the characteristic morbd
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hustology 15 that of an early encephalitis The sume authors
describe o shghtly less mtense form than the fulmnatmg an
acute encephalomyelitis  Clcally thiy 1s charactensod by
signs of an acute menmngitis which rapidly becomes compheated
by encephahitic signs especrally sustamed deep coma cyanoss
and rapid or stertorous and mrregular breathing These cases
usuilly end fatelly withm a few days withoub™ regammg
conscrousness but recovery with transient Parlunsomsm has
been noted A third mam cerebral syndrome 1s presented by
Banls and McCartney as memmgitis with focal encephalitis
The clmical picture 1s then saud to be diverse ncludmg pro
tracted and rocurrent delirrum with sudden collapse or sudden
convulsions with secondary coma and death or even deep
coma tesultmg from large sub duril hemorrhage Other
vaneties molude the sepficeemsc form or memngococcemins to
which attention has recently been drawn although its oceur
rence usually m adults has always been well recogmsed by
those with special experience m nfectious disease It shows
atself by a period of continuous temperature lastmg for days
or even weehs generali ed pams and mvolvement of jomts
or serous cavittes A rash resembling erythema nodosum may
appear on the imbs or trunk and though some have suggested
that this 1s characteristic of menmgococcerma 1t 15 well to
rely on the results of blood culture for diagnosis smeo we have
encountered sumilar eruptions mn streptococeal septicemin A
feature of some cases has been strikng remission of temperature
followed by recrudescence and the appearance of further sl m
lestons Several cases seen m the past have yieldod rapidly to
the ntr: d of ant 1 serum
whilst more recently they have heen treated by chemotherapy
with excellent results  As has been observed in the ection on
pathology the condition may be hmited to a sopticenua but
m cises which have remamed undiagnosed—they are fre
quently mistal en for acute rheumatism-~menmgitis may
supervene at a8 late & stago i the disease as the seventh woeh
as roported by Dichson Magner Mchimnnon and McGillvray
(1941) although the prehmnary septicemme stage does not
commonly last longer than a week or two J3Mild or aborine
types may be met with particularly towards the end of an
eprdenue  In theso thers may be malawe headache general
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acling pyrexia and some degree of hermg s sign but n a few
days the temperature becomes mormal and recovery tahes
place When muld types of the dsease occur i mfants the
true nature of the condition 13 apt to be overlooked and m
the absence of diagnosis and treatment progress to a chrome
localised form of the disease commonly termed post basic
memmptis  In this the purulent mflammatory exudate 1s
mamly distributed over the base of the bram The clomeal
features resemble the chromc form which as it drags on
shows all the signs of well marked internal hydrocephalus

The Cerebro spmal Flmd In cerebro spinal fever the flud
obtamed on lumbar esternal or ventrcular puncture comes
off under mcreased pressure the manometer readmng quite
frequently bemg over 300 mm In appearance 1t may vary
from shghtly hazy to purulent the cells being predommantly
polymorphonuclear and the typecal gram negative diplococer
can generally be demonstrated by simple staming methods
In the early stages and particularly if mtra thecal serum has
not been admimstered the flmid may be almost clear and this
feature of the fulmmating case has already been commented on
On mcroscopic exammation cells and orgamsms may be
scanty and mdeed prolonged search may ful to reveal the
latter When found the majonity are extracellular  As the
disease prog cells and become abund and
if recovery ensues the become pred Iy
mtra cellular swollen ghost forms are seen the flu
gradually becomes less turbid and under less pressure
until 1t becomes erystal clear and under normal pressure
Various al m the bioch 1 are also
found Glucose 1s very much dimumished protein s mereased
and chlorides are reduced From the practical pomt of view
the estimation of glucose 1s probably the most important
since a simple and roughly quantitative test can be performed
at the bedside  We employ the method suggested by her
which 10 cc of Tehling s reagent diluted 1 in 41s added to
10 ce of corobro spmal fimd On bothng normal cerebro
spmal fwd will show rapid and sbundant reduction of the
copper salt whereas m vanous forms of memngitis including
the meningococeal vatiety reduction 1s absent or partal  This
tost whilst valuels m d 18 of derable aid
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Iustology 15 that of an early encephaliis The svme authors
deseribe a <hightly less mtense form than the fulmmatmg an
acule encephalomyehtis  Clmeally this 1s charactensed by
signs of an acute menmgitis which rapidly becomes complicated
by encephalitic signs espectally sustrned deep coma cyanosis
and rapid or stertorous and irregular breathing These cases
usually end fatally withm a few days without™ regammng
conscrousness but recovery with transient Parhmsomsm has
been noted A third mamn cerebral syndrome 13 presented by
Banls and McCartney as memngitis with focal encephalitts
The chincal picture 15 then said to be diverse mcludmg pro
tricted and recurrent dehrmum with sudden collapse or sudden
convulsions with secondary coma and death or even deop
coma resulting from large sub dural hemorrhage Other
varieties mclude the sepficeemic form or memngococeemia to
which attention has recently been drawn although its oceur
rence usually i adults has always been well recogmsed by
those with specizl experience m mfectious disease It shows
1tself by a pertod of continuous temperature lasting for days
or even weeks generalised pams and mvolvement of jonts
or serous cavities A rash ressmbling erythema nodosum may
appear on the hmbs or trunlk. and though some have suggested
that this 13 characteristic of memngococeemiy 1t 18 well to
rely on the results of blood culture for diagnosis since we have
encountered sumlar eruptions mn streptococcal septicemia A
feature of some cases has been stril mg remus=ion of temperature

followed by recrud and the app of further shmn
Jesions Several cases seen 1n the past have yielded rapidly to
the mnt d of ant 1 sorum

whilst more recently they have been treated by chemotherapy
with excellent results  As has been observed n the ection on
pathology tho condition may bo hmited to & septiceun but
i cases which have remamed undiagnosed-—they are fre
quently mistaben for acute rheumstrsm—meningitis may
supervene st as late a stage m the diseaso as the seventh weoh
as reported by Dichson Magner Mchunnon and MeGilhvray
(1941) although the prelimmary septicxeruic stage does not
commonly last longer than a weel or two  Vild or albortie
types may be met with particularly towards the end of an
¢pderme  In these thero may be malase headache gonceral
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and neck bemg shaved Except possibly n infants a general
anesthetac 18 a1 onecessary It should only be carmed out by
an experienced operator m whose hands 1t will sometimes give
results otherwise unobtammable since 1t gives access to spacey
shut off from dramage by adhesions above the lumbar region
Whilst m the past durmng the admuustration of serum
cisternal drainage became necessary owmg to spinal bloch
resultmg in dry taps on lumbar puncture since the mtroduction
of chemotherapy the procedure will only bo required on the
rarest occastons It should not be employed as a routme for
as long as free flow of flud 1s obtaned on lumbar puncture
there seems no particular reason for choosmg a method mn
which the margn of safety 1s probably less To carry 1t out
the patient s head 13 bent forward on the chest and an imagmary
Line mapped out between the glabella or a pomnt shghtly above
1t and the upper margm of the external auditory meatus
Where this Iine cuts the md hine of the neck posteriorly 18 the
pomb of msertion of the needle A specially stout short
t graded m 18 used for the operation
Its entrance inte the sk as indicated above 18 just above
the spinous process of the atlas and the direction which
should be 1mparted to the needle 13 given by the line between
the glabella and meatus In this way after gentle pushing 1t
will impinge on the under surface of the ocoipital bone  The
pomnt 1s then shghtly depressed and the operator carefully
feels s way along the ocapital bone until the ocerpito
atlantoid ligament 1s reached about 4 to 5 em from the
shin surface The last few millimetres should be cautiously
traversed as the intention 1s to enter the cistern and no mora
for if the needle 1s too far advanced damage to the floor of
the fourth ventricle with sudden cessation of respiration and
death may follow If the sigus of mcreased mtraventricular
tension are marhed t y be d
snco the cerebellum may be pnshed down mto the foramen
magnum with resulting damage to the muddle lobe when the
ocaipito atlantoid hgament 1s pierced In such eases if
cisternal puncture 1s considered necessary 1t 13 recommended
that ventneular puncture should be carmed out as » pro
limmary

Ventricular Puncture  In eases of obstructive hydrocophalus
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prognosis 4 progressive retum of reducing power for some
consecutive days bemg a sign of recovery

Lumbar puncture This procedure 13 necessary m cerebro
spinal fever for diagnosis and for the relef of pressure Fcept
m small clildren who can be held a general anwesthetic 13
advisable and gas and ovygen 15 very sattfactory Apart
from 1ts other advantages the general anwmsthetio 1 sad to
mcrease the yield sometimes to fourfold of the flud withdrawn
dramage bemg thus promoted In performing lumbar puncturo
the patient 1s laxd on his side the Lnees drawn up and the
head and shoulders bent forward so that the bach 1s arched
and the mterspmous spaces widened The pattent should be
so arranged that the lumbar region 1s on the edge of the bed
The puncture 15 made mn the space between the third and
fourth lumbar vertebre the body of the latter bemng doter
mmed by a hine jommg the 1ac crests Having selected the
mtervertebral space the skin 1s thoroughly prepared and with
all aseptic precautions the necdle 1s carefully and firmly pushed
m the mud hne of that space Just above the upper margm of the
lower vertebral body At a certam pomt i the process of
mtroducmg the needle a charactenstic give 19 noted as
the pomnt plerces the dura  The stilette 15 then withdrawn and
if successful flmd will well out  If no flurd 1 obtamed a hitle
manceuvnng of the needle by gently twisting st or pushing 1t &
hittle further mn maj be successful It 1s essential that the
needle should be mtroduced at rght angles to the plane of the
bach otherwise the objective 1s mussed and the pomnt becomes
engrged 1 the hony processes of the spme  When the flud
spurts out the flow should be controlled by mserting the
stilette for a smtable distance mto the needle Unless only &
few drops of turbid flud escape showing that the fluid 13
practically pure pus the operator should not be discouraged by
failure of & first effort and 1t may be necessary to ronew the
attempt after withdrawal of the needle or try the next space
higher up In children the needle will only reqwre to be
inserted for about § of an meh whlst i adults 1t may be 3 or
4 mches and n order to judge the distance somo operators
employ a neodle graduated iz 4 mches or centimetros

Custernal Pancture  This 1s carmed onp with the same
aseptic precautions as Iumbar puncture the occpital regron
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prossure and rontam an excess of polymorphs while prolonged
search under the microscope or culture may reveal a Gram
negative diplococcus  Agam i epidemucs 2 small proportion
of cases will be of the fulmmating type m which though the
patient 13 desperately 11l menmgeal signs may bo equivocal
and the cerebro spmal flud clear A purpunc rash may give
the clue o these In sporadic cases whilst the diagnoss of
acute menmgitis may be arnved at without much difficulty
1t must be remembered that there 1s hardly a pathogemio
orgamsm which at one time or another has not been numbered
amon, the causal agents of this condition  Commeonest among
these aro th and p and should there be
additional cheal evidence of mfection due to one or other for
example ear disease . the case of the former tlus would be
strong presumptive evidence of the nature of the menmngitis
Cases not infrequently ar e however m which the pnmary
tocus of such mfections are obscure or overshadowed by the
memngitis and Iumbar puneture followed by bactemological
examumation of the flmd will alone suppl; the dmgposxs Apart
from p 1 and strep bereul
may ble the 1 vanet} In ths
case the onset 13 much more mnsidious and the hstory and
general chintcal examination may give the clue to diagnosis
Nevertheless cases of tuberculous memmgitis come under
observation i which there has been no previous illness and
signs of other tuberculous foer scanty or absent Agan
Iumbar puncture will resolve difficulties The distmetion
between berugn lymphocytic meningqilis or acule asephic menin
gihs and memngococcal memmngitis may be very difficult to
make and there seems Little reason to doubt that i the past
cases of the former have been regarded as memngococcal
meningitis  Clically the migns may be identical and although
thus 18 dieputed by many the postion 1y comphicated by the
fact that m eseptic meningitis the cerebro spinal flud may
show polymorphs predommating at the outset Usually how
ever the cells content 13 mamly lymphocytes The latter
pomt together with the absence of orgamsms from the flmd
either on pic or cultural 100 would serve
to duff the condition from g al iy
Other acute infections of the central nervous system such as
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due to the blocl age of the ventnenlar foramma this method of
drammage may be carmed out but as mn the case of cisternal
puncture the mtroduction of chemotherapy Las rendered 1t
almost superfluous In infants m whom the fontanelles are
not closed, after shiving and preparation of the scalp the
needle 1s introduced at the lateral angle of the fontanelle
& plane parallel to the coronal sutures and directed shghtly
nwards towards the mid hme for & depth of about 3em  The
strlette should then be withdrawn and if no flmd comes out
the needle should be cautiously advanced for a few millimetros
at & timo until a depth of ¢ cm. 15 reached the stilette hemg
removed each timo to ree if fld 1s commg out It 13 most
mmportant not to change direction when the needle 1s mn the
substance of the bram and in the event of this being necessary
the needle must bo completely withdrawn and a fresh attempt
made In patients with closed fontanelles the sl ull requires
to be drilled by an apparatus such as that devised by Purves
Stewart (1925) 2t the site recommended by Riddoch (1935)
for ventriculography  The landmarks are three quarters of an
mnch above the superior curved hne of the oceipital bone and
1 mch from the middle line  After the opening in the skull has
been made the needle 1s slowly pushed forwards homzontally
and shghtly outwards until on withdrawing the stilette the
exit of flmd shows that the ventricle has been reached The
head 1s then tilted bachwards to encourage dranage

Diagnesis  In epidemics the sudden onset of a £ bnile attach
with acute beadache vomitmg a petechial rash head retrsc
tion and a postine homigs sign pont to menmngococeal
menmngitis with great certamnty Muscular spasm i ifants
however 1s not always well marl ed mn the early stiges and
such signs as nech ngdity and hermig may mot be readily
olicted  Agmn head retraction m mfants may be muisleading
as thev may ~dopt a mmular attitude i various conditions
not s ocated with menmgeal mvolvement Those with
pyroua vomiting sudden attachs of scroarming and especally
if such a combmation of smgns 18 associated with squnt
should be corefully esammned when usually some dogree of
nech ngidity can bo made out  Lumbar puncturo will usually
put the matter beyond dispute smce although m the early
stages the flud may be almost clear 1t will be under increased
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clearly At the various age periods the mmprovement since
chemotherapy was employed Dunng the period 1920-37 all
cases were serum treated whilst during 1939-41 sulphapyndine
only was adnumstored

Comparycon of Case Fatality Pates wn Cerebro Spinal Fever by
Age Groups wn 1920-37 ond 1939-41
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From an exammation of the sulphapyridine treated group
1t will be apparent that the age of the patient 1s by far the most
important factor m prognous  Case fatality 1s hugh m the first
five years of lfe drops in the econd quinquennum disappears
altogether in the second decade rises 1gamn between twenty and
forty until 1t reaches 1ts maximum i the fifth and subsequent
decades To those with much experience of cerebro spinal
fover mn the pre chemotherapeutic ert the most strid ing feature
of these results 1s the complete absence of fatality between
ten and nmeteen years and & more detailed analysms at the
verious jearly periods showed that among 107 patients aged
eight to mneteen jears not a single death occurred Agam
taling all cases 261 between the ages of eight and thirty nime
we have the moderate fatality of 4 2 per cent  Other factors
affecting progno 13 m sulphapyndine treated cases are sex
presence or absonce of rask and day of disease on which
tieatment 18 commenced With reg.rd to sex males showed a
better recovery rate than females  Agamn patients showmg the

charactenstic rash had a poorer chance of survival than those
without the fatality of the two groups bemg 21 4 per cent and
166 per cent respectively The day of disease on which
treatment was commenced was also of some ¢ffect on the end
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eprdemic encephalitis, acute poliomyelitis and encephal
1 association with nfectious disease may require considera
tion in differential diagnosis At their onset these may present
certain resemblances to memngococcal meningitis but except
1n the early stage of the menmgitic type of poliomyelitis m
which the cells at first are polymorphonuclenr the cerebre
spmal flud 1n these three mnfections will show mononuclears
predominating  The condition known as meniangism found m
acute infections such as influenza typhoid fever small pox
scarlet fever B coli pyelitts or pneumoma may also stimulate
memngitis  Ker states that i such cases Kermgs sign 18
usually absent and the cerebro spmal fluid remans clear andy
stenle In subaracknod hemorrhage the clmeal picture of
acute memmngitis may be exactly simulated but on lumbar
puncture blood will be found 1n the cerebro spmal flid while
the white cell count will correspond with the amount of blood
Or agam the flud will be yellow n colour from the presence
of blood pigment

Prognosis Smce the introduction of the sulphonamdes
the subject of prog 1 13 has
requred complote reconsideration When the intra thecal
admuustration of serum was mtroduced 1n the 1907 eprdemic
Fer in Edmburgh reduced lus hosmtal mortahity from 80 to
37 per cent and Robb m Belfast had sumlar success In
the years following the 1914-18 war however the results
obtamnable from this method of treatment were disappomting
and depended on varous factors Cases comng early under
treatment did better than those comimng Iate  patients betweon
the age of five and twenty years had a much better chance of
survival than those m other age pertods wlilst the prognosis
m mfants under one jear and in tho e over forty was gloomy
n the extreme  also those with Group I mfections had almost
twice a9 great a recovery rate as with Group IT imnfections
Under all cireumstances Sturdeo (1936) gave a case fatality of
37 per cent but this was supenor to that prevailing at the
Fdmburgh City Hospital from 1920 till 1037 when the caso
fatality 1n 383 cases was 68 7 por cont Sinee the introduction
of the sulphonamude group the chances of recovery at all agos
have been enhanced 50 that a rocovery rate of over 80 por
cent should now be obtmnable The following table shows
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such as nerve deafness neuntis or arthritis Nerve deafness
must be rogarded as serious for once begun 1t seems to progress
rapidly to pormanent stone deafriess m one or both ears
although complete loss of function 15 not mcompatible with
partial or even complete recovery In nountis prognosis
must also be guarded as recavery even partial 1s slow m
declarng itself whilst i some cases the loss of function 1s
permanent Racmer) 1 to be etpected m the ma;onty of
those exhibiting psy £
early recogmised and if active me&iu.res of rehabilitation are
undertaken Whilst most eases of wrthritis yield to treatment
the possibility of permanent disability m the occasional case
must be borne m mmd
Prophylaxis  Cerebro spial fever 18 a notifiable disense and
patients should be 1solated m hospital on account of the
necessity for shalled medical and nursimg attention rather than
on the grounds of prevention of spread School contacts
should be excluded from school for three woeks but smce the
percentage of temporary carmers ameng contacts may be very
high routme bacteriological examunation of the e apart
from 1ts seientific value will yield littlo practical mnformation
on which to base admumstrative action Contact carrers
should be given one or other of the sulphonamide compounds
1 a dasly dosage of 3 gms for four days In mstitutional cut
breahs the first step 1s to secure thorough ventilation espec
ally m sleeping quarters where the beds should be at least
3 feet apart and more if posuible Measure should also be
taken to prevent the aggregation of inmates at worh play orat
meal times Active immunwation by vaccines has been
attempted but according to F G D Murray the result
afforded httle ewidence of protection During an epidemic mn
Cyprus however Macalen and Bevan (1939) after carrymg
out actrve ymmumsation with heat lilled vacciness believed
that their results were good enough to warrant a further trial
in future epidermies
Treatment In nursing the paticnt every precaution should

be taken to keep him warm and to preserve the shin  To the
latter end an sirbed should be employed and asuduous
attention paid to pressure ponts  Diet should be flwd and as
nounshmg as possible and 1f com+ or opisthotanos are pre ont
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result although the statistical evidence on tlus pomt was not
s0 clear as could be deswred Nevorthgless the fact that cases
treated on the first day showed a case fatality of 7 6 per cent
as compared with 175 18 8 and 25 3 per cent when chemo
therapy was begun on the second tiurd and fourth days
respectively shows that prognosis 1s improved by early treat
ment The cases of cerebro spmal fever treated by sulphon
amude 1n our experience have been almost entwely Group I
mfections but m a few Group IT mfections the results hwe
been comparable with those . Group T although it mught be
well to await further mformation on tlis pomt In the
mdividual case prognos:s 1s affected by such circumstances as
the mental condition and vomuting  In those comatose from
the first or wildly dehrous the outlook 1s grave although not
by any means hopeless for we have observed the most un
pronusing cases of this type almost symptomless in four or
five days Contmuous vomuiting which precludes oral adntms

tration of the drug 1s also an unfavourable sign but agam
this may be overcome by perseverance with mjeetion or by
employmg some other member of the sulphonamude group

Temperature and pulse rates are uncertamn guides i fact

temperature curves may be misleading snce sulphapyndine
may exert an antipyretic effect i certwn cases without pro

ducmng any measurtble action on the mfectin,, orgamsm  With
the dimminution m dehirum or coma mental confusion vonuting

headache and ngidity the patient can be confidently predicted
to mal e & good recovery especially if he reaches the tenth day

of 1llness with these signs of 1mprovement as m our series of
sulphapvridme treated cases 84 per cent of the deaths occurred
on or before this day of disease In cises which scem to bo
hangng fire bactenol 1 and cytologieal e 1on of
fluid obtamed on lumbar puncture will supply tho necessarv
uformation regarding the progress of the mfection while the
estimation of sugar will be most helpful m prognos:s  An
nerease m the amount of reduction of the copper salt 13 hopeful
even when signs of elnieal 1mprovement are delayed as for
example 1 children when the gun hammer position 18 mam

tamed although the patients are taking the drug and fluids
satisfactorily  As we have seen complete recovery may bo
marred 1n & nunonty of cases by the occurrence of complicattons




SULPHON AMIDF TREATMFNT 149

clu 10n reached by the group of Scottish workers (1943) who
mvestigated the effect of sulphamlimide sulphapyridine and
sulphathazole on fatahty rate and duration of stay i hospital
of recovered cases Qur personal experience with sulpha
diazme and sulphamethazine would not place them hiher
then the others n effectivencss and at present therefore our
choice would probably lie between sulphanlamde and sul
phathiazole

Mode of Admamstraiy To be eff 1pk d
should be given m maximum dosage at the ont.et and during
the first forty eight hours we admuster from 3 to 11 gms
per day according to the age of the patient and continue the
drug treatment according to the scale of dosage set forth 1n the
following table

Scale of Dosage of Sulphonamde 1 Cerebro Spinal Ferer

Dy 7 8 10

Twelveyearsand over | 11] 9 RIERE | 3 {15 |15 |15

3 |15 (15 ]15 075 (07510 5
Ml to one yea 3ja|15|15|075 015|o75 0150750 5

One to twelve years 7|6

Compared with that employed by other workers the dosage
18 high espeerally mn the 1utial stages but 1t 1y felt that so
long as these amounts are tolerated the greater amount that
can be given the better The enticism that a wider range of
dosage for the various age groups might be advisable and this
18 especially the case in the one to twelve age period 1s met by
the argument that 1t 1s in the early years of thus group one to
five that the case fatality 1s hugh and accordingly the necessity
for pressing, the drug withn the linuts of safety 15 very great
In those over twelve treatment 13 begun with an ntravenous
ngection of 2 0 gms and 1n those between one and twelve with
a similar mjection of 10 gm of soluble sulphonamide There
after the total daily amount 1s divided mto two hourly doses
given by mouth for the first forty eight hours and m four
hourly doses for the second forty-eight hours Sub equently
tho drug 13 given three times a dyy till the end of treatment
In infants the iutial mtravenous dose 15 onutted the drug
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feeding by the misal tube and mtrivenous glucose may be
required  Whnlst 1t may not be possible i present-day hospital
m which the bull of pationts must bo accommodated in large
wards 1t 15 undoubtedly & great boon to the cerebro spmal
fever patient to be tieated 1 a room by himself where he cin
be free from all oxtraneous noise  For the relief of restlessness
and debirum m cluldren hot baths are useful but in adolescents
and adults the practitioner should not hesitate to prescribo
freely full doses of morphine and hyoscine compound untit
chemotherapy has done 1ts work  Attention to the torlet of
the eyes and mouth 1s necessary whilst 4 careful watch must
be Lept on the bladder Herpotic lesions will lso roquro
treatment

Chemotherapy The serum treatment of cerebro spmal fever
18 now only of historeal mnterest and wlhile some have con
tinued 1ts employment m conjunction with chemotherpy,
practically all are content to abide the results obtamed by the
latter alone Sulphonamde compounds were shown experi
mentally by Buttle and his co workers (1936) and Proom (1937}
to have a igh protective value i menmingococcal infections m
mice and the demonstration by Marshall and his co worhers
(1937) that they would readily pass from the blood mto the
cerobro spmal circulation of patients suffering from meningo
coccal menmgitis was early made use of in treatment

The expenience of chmacians 1 the widespread epidemics
of cerebro spinal fever in the Umted Iingdom i 1940 and
1941 confirmed prelimmary impressions of the efficacy of the
sulphonumides so that until the advent of pemcillin ther
employment 1 treatment became the accepted routine As

far as chemotherapy 13 d therefore the only r g
consideration 18 as to whieh of the various members of the

1pt de group pref should be given In our own
experience  both sulphamlamide and sulphapyndine have

given excellent results but the towie effects of the latter m

the shape of a tendency to cause rashes and gastric troubles
1ed to the adoption of sulphat} le and sulphad which
are better tolerated by the patient Some discussion has
ansen as to the therapeutic efficiency of the various sulphon
amides but 1t 13 doubtful af any are more actrve than tho

salphand ymide ongmnally emploved and this was the con
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days of treatment and this mterval between onset and time of
appearance suggests an etiology sumlar to that of serum
sicknoss. They appoar ss generalised ervthemata on the face
trunk and Limbs and almost mvanably are morbilliform or
rubeluform m character The resemblance to the rash of
measles and rubella 15 so close that 4t times diagnosis 15 most
difficult espectally as pyrexia of 100 or 101 F 15 often found
with the rash and occasionally some facial cedema as well
When the rash begws to fade an urticanal or ciremnate pattern
may appear t0 give a clue to the nature of the erythema  Drug
Sferer as a sole effect of anv of

A _PL ) EF
the drugs 13 also relstively -3 [+ 5 (6 [718 [oJon[nn
common but as 1t 13 not always I S O, L I

possible to exclude with cer 1 N
tainty other causes for an =

elevation of temperature we r :’1 |
L

were unable to estimate the y I
meidence m our sulphapyndine
cases  Usually disclosed by a = AE
sharp mse m perat by
lasting from two to four days x| \L:ﬁ
1t may be mdwated by a X |
mgghng pyrevia lasting for a O g
week and be accompamed by Fio 36 Temperature chart of
general malarse and depression Z‘;‘,g%:fi;‘;’ﬁz:i?:}?om;ﬂ d.n?:
Infants often become evceed fo er lasting f om fifth to o ghth
mgly irmtable Urinary com deys of treatment

plications appeared m only 4 out of 500 consecutie sulpha
pyntidine treated patients “nd conssted of temporary anuna
m 1 case albummuria n another and heematuna n 2 They
oceurred from the seventh to the nmth day of treatment
and with the withdrawal of the drug and the increase m flmd
mtake they cleared up m & few days Blood changes m the
shape of granulocytopema have now been reported m manv
conditions treated by h des but apart from an ocea
swonal leucopenta which was relatively transient no serious
effoct on the blood formung tissues was encountered 1 the
Inrgo series of cases mentioned Nevertheless the possibility
of the onset of granulocytopemn should always be borme m
mmd dunng chemotherapy and should blood evammation

ANNEEE
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being given orally from the begmmng two hourly for the first
forty eight hours four hourly for the second forty erght and
three times & day thereafter For oral admumstration the
tablets are crushed in mulk  The mam obstacle to giving the
drug by mouth 1s vomting and when this interferes with
treatment recourss must be made to intravenous and mtry
musculer mjection until vomuting 13 brought under control
In stuporose patients or n those 1n whom marhed opisthotonos
imterferes with swallowing the drug is given by the nasal tube
Apart from lumbar puncture for diagnostic purposes spmal
tap has been given up except 1n cases which seem to hang fire
and cisternal and ventricular puncture have practically passed
out of use n treatment  The sniraspinal ntroduction of any of
the chemotherapeutic agents nly employed in the treatment
of cerebro spinal ferer not only does mot appear to offer any
adrantage but 13 defintiely dangerous It 18 essential durmng the
il tration of sulph de to see that the patient 1s gren
abundant fluds at least 4 pints per day for adults and
we grve McLean .. all ahne powder as a routine to all patients
Some have stres ed the necessity for the control of treatment
by the estimation of sulphonamide concentration 1n the blood
but the attainment of a satisfactory level in this respeet ve a
mmmum of 5 mg per cent will not necessanly guarantee &
guccessful vesult and careful observation of the patient wall
usually give all the information necessary to deude whether
or not he 1s responding to treatment If not then the admims
tration of the drug by injection should be carred out for n
period to ehminate the possibihty of failure to absorb from
the ahmentary tract
Vanous foric effects fall to be considered m connection with
treatment by sulphonimdes and whilst the following account
19 bused on our experience of sulphapiridine treated cases it
should be noted that any of the sulphonanude dervatives
may guve mise to the sido effects considered  Drug rashes are
held to be commoner after the uso of sulphanlamide than
others of the serses but 1 our sulphapyridme treatoed cases thoy
were relatinely common occurring m 7 per cent of tho cv o3
They were more often scen 1n males than females, and two
thirds were di tributed over the five to thirty age period Tho
usual time of appeirance 19 from the mnth to the eleventh
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15 trented on the usual prmetples  In our expenence no obvious
benefit 15 derived from tho admurustration of vitamun B in
large doses There appears to be no treatment for merve
deafness When the occurrenco of relapse has been venfied
by lumbar puncture energetic chemotherapy should be mst1
tuted at once

Penullin - Smce this substance became available we have
employed 1t m a number of patients especally children
under five years of age 1 whom fatehty after chemotherapy
1 still not ligible  Given 1 ly by ntratheesl
mjection and contmuous intramuscular dnp the results have
been less favourable than those obtamed by chemotherapy
and indeed one or two patients who faled to improve on
penucilhin responded at onee to sulphonammdes Patients who
recover under penteillin are slower m showmg signs of chnieal

than with ch herapy and the

semes less quickly At this early stage therefore we beheve
that chemotherapy 1s the treatment of choice 1 cersbro
spnal fever
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disclose 1ts ocourrence the drug should be withdrawn and
pentose nucleotide given at once  Cyanosis resultmg from

methemoglob or sulphtmoglob 15 frequently
seen during the course of trevtment with sulphantl mudo and
less often wath the other sulpt des Subjective pl

such as digestie disturbances and depression are difficult to
assess Many patients complain of nruse but with encourage
ment will manage to retam the drug A sense of fullness in the
emgistrium flatulence and epigastrie discomfort are common
but disappear with the progressive reduction in dose  Mental
depression s also often marhed and one medrcal patient referred
to this as almost the worst feature of the wholellness Vormting
has already been referred to as one of the cardinal mgns wnd
1t 18 1mpossible to decide how much of this 1s & mamfestation
of the diceate mn the early stages and how much of 1t results
from chemotherapy If however the drugis persevered with
1t 13 remarhable how vomuting disappears and this alone 13
not ~ deterrent to 1ts use as has been our expenence with
sulphonamide treatment in som. other conditions such a3
pneumonia  Deep sterile abscesse resulting from the mtra
muscular mjection of soluble sulphonamide although not
strictly speahmg 2 side effect of the drug are undoubtedly a
drawbacl to the employment of this method They tale a
considerable time to heal and delay convalescence but m
certun cases the rish must be tahen otherwise the use of a
most effective remedy will require to be abandoned In any
case when the precaution 1s taken of diluting the drug n
<olution with three times 1ts volume of stenle distilled water
the occurrence of abscesses 15 not very common Taken all
over and considerng the large total amounts of the drugs
given to our cres we have seen no toic effects whieh could
be held to be serious contra mdications to their employment

Indeed 1t 15 not too much to say that cerebro spual fever
patients tolerate sulphonamide very much better than any

other class of patient 1n whom we have found 1t necessary to

employ chemotherapy

Complications should be treated on general lines  Thus

arthritis will usually respond to rest and physiotherapy and

possibly o further course of sulphonamdo but 1n sovero casos

the advice of the orthopedic surgeon should bo sought Neuritis
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changes are charactemstic A leucopenia with a relative
Iymphocytosis 1s very constant probably as a vesult of the
proliferation of the causal orgamsm m the bome marrow
Following mfection immune bodies appear mn the blood the
most important of these from the chmical pomt of view bemng
the aggl which are d d by the Widal test
Agglnfimns appear m practically all cases at one time or
another being scanty or absent in the first weel reach thewr
maximum about the third weeh and after the fourth week
begin to dimmush  Weil and Felix (1920) introduced a refine
ment 1 n hods by the introd of qualita
tive agglutinin analysis 1n which a distinetion 1s made between
flageflar (H) and somatic (O) agglutinins and m any given case
1t may be necessary to study both forms It 1s claumed that
still further precision ha been added to serological procedures
m enteric nfect: by the d of the Vi antigen
by I elix and Pitt (1934) By an agglutination reaction certain
typhoid cultures can be shown to contan this antigen and
such cultures arc employed m the mvestigation of the cor
deviating antabodies appear
also and while therr eshmatmn 18 not now much emploved n
clinieal work especially since the discovery of O agglutination
nevertheless their demonstration may be helpful on occasion
The post mortem findings are chiefly those of imflammation
and the charactenistic ulceration of the lleum the ulcers bemng
oval m shape with the long ax1s parallel to that of the bowel
and showing umndurated edges There 1s also enlargement
of the mesentenic glands and spleen Other appearances
depend on the nature of complications Thus a general
peritomtis may be present followng pcrforahons of the small
bowel whlst p and empy of laryngeal
cartileges nflammatory or suppurative lestons 1n hidney gall
bladder and other organs may all be additional features The
heart muscle 13 also usually pale and flabby
Etiology The epidemuological features of entene fever as
far a3 the d.\stnbuhﬂn between typhodd and paratyphod
18 d has und a marked change in the
Umted Jungdom emee the war of 1014-18 Befare that
ovent practically all cases were true typhod fever but of
Tecent years paratyphoid B infections have predomunated




CHAPTER VII
ENTERIC FEVER

Nomenclature  Enteric fever mcludes the typhoid and
paratyphord fevers which m therr essential chinical features
are exactly ahl e The gross pathology 1s the same serologieal
and brochemical mvestigation of the causal organism alone
enabhing o distmetion to be made

Pathology The causal orginisms of enterie fever are Bact
typhosum or Bact paratyphosum A B or C whilst on
oceasion mived mfections are found Tnfection 1s by mgestion
and 1t was ongmally beleved that enterrc orgamisms passed
directly to the small intestne <ct up a characterstic hyper
plasia m the Iymaphoid tissue and from there mnvaded the blood
stream  DModern pathologists postulate a more devious routo
of mvaston of the tissues After mgestion the orgamsms pass
to the mtestine and at once from there to the mesentenc
glands They then find their way by the thoracic duct to
the blood stream to set up a bacterremin which however 13
transient but the orgamsms carned to the Liver spleen gall
bladder and bone marrow proliferate m these organs Tlus
phase corresponds climeally to the mcubation period A
secondary bacteriemia now ensnes and grves rise to the signs
and symptoms of the invasion period In addition there 1~ an
nvasion of the mtestme from the gall bladder 1n which freo
multipheation of the orgimsms has tal en plece  This results
n ulceration and necrosis of Peyer s patches and the mtestinal
Iymph nodes Also durmg the secondary bactenemun tho
pelnis of the ludney may be mvaded Persistent foct of
infection may remamn m the gall bladder and hidney after
chimeal recovery m which event the patient continues to
excrete orgamsms and becomes a chromie fecal or urmary
earrior  In addition to these proces<es which are tho result of
nvasion by one or other of the enterc orgarsms secondary
mvaders such as the p or strep 5 produce
complications eg those found :n the lung I flocts on the
central nervous system and degencration of the my ocardium
are ususlly the result of toxemia In cntene fover the blood
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evamples of widespread and esplosive outbreaks although
sporadic cases appearing over & long penod of hime may slso
be due to & water supply reccving occasional contammation
Many observers eg Ritchio (1937) have pomted out an
mteresting feature of some of these namely that they are
preceded mmmediately before by a hgh prevalence of gustritis
and enteritis resulting from the vest bactenal flora found m
sowage contammations Al also mav transmmt infection the
source of mnfection bemg a carner who 1s concerned m milking
the cows or handling the mulk. but outbreaks have been traced
to the washmg of milk contamers with polluted water or
even to the adulterstion of mulk with contammnated water
Scott (1937) has made the suggestion that on rare occasions
entenic rught prove to be a bowine disease resultng m
milk mfection In addition to mulk which m the form of
1ce cream has proved to be & vehicle of transmission various
other food stuffa may act m simlar fashion Among these
aro shellfish gathered from sites polluted with sewage effluent
green salads or uatercress grown m <oil exposed to contamma
tion with human excreta whilst cooled meats prepared m
unhygienie condittons or handled by & carmer of enteme
orgausms may be mfected at some stage of preparation or
distribution  Tven loaves of bread contammated m the latter
way wers strongly suspected to be the means of transfer in a
Liverpool outbreak  Since ambulant cases of the paratvphod
B fever are relatrvely common 1t 1s possible for quite extensive
food outbreaks of this to be set np by food handlers suffermg
from this form of the disea e In undeveloped regions where
sanitary standards aro low there can be httle doubt of the
mnportance of flies and dust as di semunators of mfective
material The mode of infection 13 by mgestion
Infectivity  Apart from 1ts wholesale transmussion by
water milk or food enteric 1s one of the classical examples m
which spread 15 brought about by direct contact of the fingers
with excreta By the adoption therefore of mgd aseptic
nursing ve the usc of gowns and the surgical cleansmg of the
hands after handling the patient scrupulous current disnfoc
tion of bed and body lmen utensils and excreta of the patient
there s no danger of spread  Such conditions are however
only Tikely to be realised m hospital and home nursmg thereforo
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50 that vt the North Western Hospital Hampsterd m the
eight year pertod ending 193¢ puratyphotd B accounted for
60 per cent of the total all but a few of the remamder bemg
attributable to typhoid and in the Edmburgh City Hospital
for the twelve year period endng 1938 parityphod B fever
occurred m 73 3 per cent of enteric cases Paratyphod A
and paratyphord C fever vre rare m the United Kingdom  The
disease may oceur n any climate the chief seasonal imeidence
m the United kungdom bemg 1 the third quarter of the year
No age escipes but mfection 13 commonest in the ten to twenty
five age period males bemng attached slightly more frequently
than females Case fatahty rates are very van.ble as between
ono outbreal and another At the North Western Hospital
from 1926-34 1t was 43 per cent all deaths bemng Bact
typhosum nfections the case fatalty rate in the latter being
9 per cent This individual experience however must bo
accepted with reserve as numecrous paratyphord epidemics
have grnen as high mortalities as those n typho:d and a
paratyphoid B outbreak m Liverpool 1s reported by Frazer
and others (1937) to have shown a case fatality of 9 per cent
The discase has become a strikingly reduced factor in mortality
m England and Wales i tho past sixty jears Whereas mn
the five yearly period ending 1875 1t accounted for 371 deaths
per mullion per annum 1n 1938 1t was 4 per milhon  Incidenco
has also greatly dimmshed from 025 per 1000 mn 1911-15
to 0 8 per 1000 m 1926-30 these decreases m mortality and
eidence bong largely the result of measures directod to the
improvenient of water supplies and sewage disposal € codman
(1933) has drawn attention to a further mteresting featuro
namely that of recent years the preponderance of deaths and
ncidence has shifted from the large towns to tho smaller towns
and rural districts

Transmission The sources of infection are patients suffering
from the dwiseaso mcluding the mld and ambulatory forms
and carmiers  The neidence of the latter among the general
population has been estimated at 3 per 1000 Tho mnfecting
organsm 13 excreted 1n urme and frees and dissemmation
froquently occurs by manual transmussion  Hafer 13 & woll
Lnown vehicle of mfection drinkmg supplics on Leconung
contammated with infected sowage having supplied many
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Stage of Advance After a few days the patient takes to bed
and about a weeh from the begmning of symptoms some of the
more typical features of the disease are presented In
appearance he shows a hectic flush and looks worn out  He
answors questions 1n & tired voice and hesitatmgly and if left
alone will resume Ius drowsy mertta  The breath 1s foul the
tongue dry furred fissured and tremulous sordes may be
present on the teeth and lrps and dirty mucus adheres to the
mside of the cheehs and palate On examunation the abdomen
19 tumd and if the disease 13 well developed the spleen will

T
[2]s]e

TS

a3
8] sTwo[nTn[an]is]s[n]w]s]z02t[22}23]24]
e e CA

jin

1 l‘ { !

ST AT LR ]

Fio 37 Temperature and pulse chart of ease of typhoid fover
showing typ cal tempesature curve The pulse rate howe er
remamed kuch & common oc urten & m patients of this age
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usually be palpable although mn some patients tenderness only
m the spleme region will be made out  The appearance of the
rash marks the begmnmg of the stage of advance and in the
avera,e case this 13 found scattered about the abdomen the
lower part of the chest and wregularly on the back It may
however vary greatly in profusion in some bemg represented
only by several equivocal spots on the abdomen which may be
1ms«ed unless carefully looked for m & good Light whilst in the
fow 1n which 1t 15 very profuse tt may be found covermg the
whele of the trunk and the prowimal part of the hmbs In
character the rose spots of entenc are maculo papular
disappear on pressure each lasts for three or four days and
fades to a brown colour before disappearmg They continue
to come out for a vanable pertod during the second and thani
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can rarely be justified Tt 13 al<o eacy to understand that m
the abeence of proper precantions spread may occur quite
readily especially among those of imperfect habits of per-onal
cleanlmess or m overcrowded insamtary dwellmgs With
regard to the duration of mfectis ity 1t would be reasonable to
regard a patient as potentially mfectious from the moment the
orgamsm establishes 1tself n his body and he remans so until
clmycally well By the time the latter stage 1s reached m the
greater number of ca<es the tissues have cleared themselves
but 1n a certain proportion they fail to do this and a convales
cent carmer stage 1s established which may persist for years
In practice therefore 1t 15 customan to obtam at least two
consecutive negative cultures from stools and unmne before the
patient 15 regarded as free from infectron

Incubation and Quarantine Period The mcubation period 13
somewhat vaniable the outside hmuts usually given bemng from
two to twenty-one davs with ten to fourteen days as the com
mon time The imposihion of quarantme on contacts 1< not
a< a rule emploved m enteric infection m the-e usually bemng
determmed by bactenological exammation of stools and urme

Clinical Features  Stage of Imvasion W halst cases of abrupt
onset are occasonally noted m general this 1s most gradual
a stage of mvasion lasting for about & week occurring mn most
cases  Durmng this time the patient s general reactions are
such as mght be associated with any febnle disturbance and
include headache loss of appetite malalse chillmess or rigors
vague pams all over the bodv and at mght m spite of hus
wearmess the patient 1s restless sleepless and persprres freelv
These general disturbances may be accompanted by abdomunal
discomafort or even pam sometimes referred to the right thae
fossa  Constipation 1= the rule at this stage but diarrheea
may be present Cough 15 often a troublecome feature and
epistaxis oceurs 1n a far number of cases  Startmg then from
a mere feeling of out of sorts these vanous symptoms and sign-
accumulate and with the passage of each day the patients
general condition deteriorates A<t does so the charactenstic
temperature curve discloses t<elf msing i step ladder fashion
each evenmg showing a greater nce than the precedmg with
an mtervenmg MOMINg remIssIon The pul. e remams relatrvely
slow but the respirations may be 1 little accelerated
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Stage of Advance  After a few days the patient takes to bed
and about a week from the beginning of symptorms some of the
more typical features of the disease are presented In
appearince he shows a hectic flush and looks worn out He
answers questions 1 & tired voice and hesitatmgly and of left
alone will resume his drowsy mertia  The breath 1s foul the
tongue dry furred fissured and tremulous sordes may be
present on the teeth and Lips and dirty mucus adheres to the
maude of the cheehs and palate  On exammation the abdomen
13 turmd and if the disease 13 well developed the spleen Wil
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showing typ cal temperature cwrv  The pulse rate howover
remamned fugh & common ocCurrence m patients of thus age

v ually be palpable although in some patients tenderness only
in the splenic region will be made out The appearance of the
rash marks the begmnmg of the stage of advance and mn the
average case this 13 found scattered about the abdomen the
lower part of the chest and nregularly on the back It may

however vary greatly i profusion i some bemg represented
only by several equivocal spots on the abdomen which mav be
nussed unless carefully looked for m a good ght whilst in the
fow 1n which 1t 15 very profuse 1t may be found covermg the
whole of the trunk and the proximal part of the mbs In
character the rose spots  of enteric are maculo papular

disappear on pressure each lasts for three or four days and
fades to & brown colour before disappeaning They contiue
to come out for & vanable yeriod dunng the second and third
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can rarely be justified It 1s also easy to understand that m
the absence of proper precautions spread may occur quie
readily especially among those of imperfect habits of personal
clesnliness or m overcrowded msamtary dwellngs Vuth
regard to the duration of infectivity 1t would be reasonable to
regard a patient as potentially mfectious from the moment the
orgamism estabhshes itself in lus body and he remams so until
chnically well By the tune the latter stage 1s renched m the
greater number of cases the tissues have cleared thomselves
but 1n & certamn proportion they ful to do this and a convales
cent carmer stage 1s established which may perust for years
In practice therefore 1t 1s customary to obtun at least twe
consecutive negative cultures from stools and urme before the
patient 1s regarded as free from mfection

Incubation and Quarantine Period The mcub ttion penod
somewhat vanable the outside limuts usually given bemng from
two to twenty one days with ten to fourteen days as the com
mon time The 1mposition of quarantine on contacts 1s not
as @ rule employed m entertc nfection in these ususlly bemg
determmed by bactenological examination of stools and unne

Clinical Features  Stage of Invasion  Whalst cases of abrupt
onset are occasionally noted mn general this 1s most gradusl
a stage of mvasion lasting for about a weel occurrmg 1n most
cases Durmg this time the patient s general reactions are
such as mught be associited with any febrile dicturbance wd
melude headache loss of appetite malalse chillness or ngors
vague pams all over the body and at mght m spite of lus
wearmess the patient 19 restless sleepless and perspires freelv
These general disturbances may be accompanied by abdommal
discomfort or even pamn sometimes Teferred to tho mght mhae
fossa  Constipation 14 the rule at this stage bubt diarrheet
may be present Cough 1s often a troublesome feature and
epistaxis ocours in a fair number of cases  Starting then from
a more feelmg of out of sorts these vanous symptoms and sign
accumulate and with the pascage of each day the patents
geneml condition deteriorates  As1t does so the charactenstic
temperature curve discloses itself rismgn step ladder fashion
each evenmng showing & greater mse than the precedng with
an mtervermg mormmg remussion  The pul o remamns relatively
glow but the respirations may be a little accelerated
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Immedinte death may occur but the patient may be tided
over the cnisis and fortunately copious bleedmgs do not often
recur although m his exsangumated state he may fall a more
readv victim to exhaustion and heart fallure Perforation of
Tecent years has boen seldom een m our expenence and at the
North Western Hosptal occurred m only about 2 per cent of
cases but when 1t oceurs 1t 18 more to bo dreaded than hemor
thage Tt 15 usually found m the termunal part of the small
mtestme and early signs of diagnostic importance are shvermg
slight mneres e of muscular ngidity

of the anterior abdommnal wall e e
and quickenmg of the pulwe rate
The enset however 1s frequently
marked by some degree of pam
This may be sudden and severe
especially if the mental condition
of the patient enables him to report
it and even m those in the stupor
of the typhoid state some mdica
tion may be obtamed from
tremulous movements of the
hands  towards the abdomen
drawmg up of the Lnees or feeble ¥ 30  Temperaturs and
mosmng The temperature drops gl‘:f’ ket °§h°n"ws;g°fp‘eir
suddenly the pulse accelerates and  foratin  Note dop m
ihe%p changes may be accompanied ‘}f“'l‘;g”r‘;‘t‘;"“ “gse;:fl‘f:”w:

y mngors and vomitmg The  carred out within two hours
anterior abdomunal wall becomes  Of fizst gn of perfoati n

bt death occ wrre 1

tender and mgid respiratory move
ment 1s absent and the picture of general pertonitis s soon
complete Qwing to the necrotic condition of the bowel surgical
treatment 1s not very hopeful and the condition 1s frequently
fatal Besides these two mamn dangers others may appear wbout
the same stage of the disease  Meteorism or diarrhosa m the
shape of e ) may oxh orbea
) of b rrhage or perf Hypostatic
may result from excessive weakness and foxemia may be so
profound as to bring about death from heart failure

Stages of Defervescence and Convalescence About the end

of the third weel m a typieal case the temperature begms to
ort yrnag [
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weehs of 1 typreal case  Constipition although t may remam
obstmate m this stage 1s usually replaced by the passage of
characteristic  pea soup  stools which contamn fragments
of undigested food and occastonally shreds of mucons mem
Lrane The temperature has now reached its ~crme and runs

between 100 and 104° F with fi g mormng
The pulse 1s relatrvely slow m the neighbourhood of 90 with
probably « dicrotic el and the respirations are usually

accelertted to 26 or 30 Remaimng m this condition for one
or two weehs the patient wastes rapidly Looseness of the
bowels contmues he
1
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AN SRNNER] T are extreme with sub
Fic 38 Tempersture and pulse chart of Sultus and picking at
recovered case of typboid fever showmg the bedclothes
hzmorrhages on the ninth and fourteenth Towards the end of

days Note well marked drop m temper
ature comading with hamorshage m each  this stage necross of

b the bowel commences
and consequently hzmorrhage or perforation may take place
Hemorrhage 18 the more frequent and n our expenence at
the North Western Hospital was found 1 various degrees
m about 7 per cent of patients It 1s more prone to occur i
adult moles than others and varies considerably m amount
There may be only famt streahing of the stool or the voiding
of one or two small clots  Greater degrees may be mar! ed by
a fall n temperature and subsequent pa sage of tarry
stools and larger clots and 1f thrs contmues the patient rapdly
goes downhull Or agam a sudden severe h-emorrhage ma)
result m & gush of blood per rectum accompanied by collap o
spirations and a sudden drop m temperature
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Tetter after the condition had lasted for some months Sup
puratire arthnifis 18 also occasionally a compheation

Cardio vascular Complications  Of the e the commonest 13
thrombo phlebitis which mdeed m our experence 15 the most
frequent of sall enteric The ct tenstic

white leg appears during defervescence or convalescence
and wsually proceeds to complete recovery In well marhed
attacks some degree of myocardial degeneration 13 almost mvart
ably present resulting m varous degrees mcluding the fatal
form of cirevlatory falure Endocardifss and pericarditis are
also occasionally found

Upper respiratory tract snfections have not been uncommon
n our experience m the shape of fonsillihs ademtrs and olifrs
media  Parohfis umlateral m distnbution and sometimes
suppurative m character majy ocour m severe cases

Urtnary Complations Nephritis appearmg concurrently
with the onset of the disease has been reported but m our
oxperience albuminurie and nephrifis m the later stages are
much more likely to be encountered  Pyelitis and cystilts may
also be associated with enterte and persistent focr i the pelnis
of the Ludne y account for the carrer state 1n some mdividuals

Nervous Complications Of these tender toes are rela
tively frequent and may cause acute distress to the patient
Many nervous comphcations such as cerebral thrombosss and
embolism meurttis memingilis myeltis and encephalifis have
been described m entenc but they are rare  Meningismus 15
however relatively common Some degree of mental weakness
lack of concentration and emotionahsm 18 seen on recovery
from long and exhausting illnesses

Gall bladder Complications  Acute cholecysitrs may oceur at
any stage of the disea e or 1 comvalescence but 1t 1s unusual
Orgamsms of the typhosus paratyphosus group are occasionally
fuund m gall stones remuved at cholecystectomv performed for

1 to entenc and m 8 large

proportion cf persxstent mtestmal carmers the orgamusms are
harboured m the gall bladder

There 1s no particular association between entenc and ather
wfectious or non infectious diseases

Relapse and Second Attack Pelapses are well known
phenomena m enteric occurring n about 10 por cent of cases

—z
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breal  shows well marked mommg renussions and gradually
comes down by Iysis  The abdomen loses its tunudity the
spleen recedes the expression becomes more alert and the
appetite may be Lttle short of ravenons 'The temperature
however tends to be unstable until convalescence 13 well
established dietetic mdiscretions or constipation bemg readily
teflected m excursions on the charts With return to normsl
the patient soon regains werght almost visibly sometimes and
strength slowly returns  Consal 18 usually prolonged
and may last from one to thres months according to the seventy
of the attack

Complications Nearly everv tissue has been reported as the
site of an mflammatory lesion of greater or less degree m
enteric and considerng that we are dealing with what may be
a long and exhausting illness which commences with &
generalised blood mfection this 18 not suwrprisng It 13
probably best to group compheations accordmng to thew
QCCUTTeNCe M % ATIONS systems

Respiratory compheations are not infrequent and ron hufis
18 & charactenstic feature of the di ease m many cases Laryn
s with persichondriis and ulceration of the cartilages may
show 1tself 1n convalescence with a very msidious onset and 13
of dangerous mmport Lobar pneumonia sometimes present at
the onset may occur at any stage while pleurisy with effusion
or empyema 1s also 1y found Hyg P
15 often to be noted 1n the severe forms of mfection

Bone and Ligament Complications Perostitas 19 & character
1stie complication oceurring n convalescence the nadence
bemg chiefly m the ttbia ribs and femur although we have
seen one unusual case 1 which 1t oceurred on the antenor
surface of the cervical vertebrae and gave rise to a post pharyn
geal abscess Periostitis may be accompamied by osteitts and
necrosts of bone Typhowd spime  although comparatively
rate 1> defmutely assoclated with enteric and according to the
Tuerths (1926) results from the deposit of bonv tissue round
the vertebral bodies and nto the mtervertebral dises and
vertebral hgaments Chmecally 1t 1s shown by ngidity of the
lower spme pyreua girdle pams shooting down the sciatic
nerve mcontmence of urme and evaggerated hnee jorl s
The only ctse we have seen went out of hospital very httle
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about three weehs The disea ¢ tends to take this form m
children m whom the rash 1> often absent while on the other
hand enlargoment of the spleen 15 frequenthy well marhed On
one or two oceastons we huve encountered an afebrile type of
entenic m which the clmcal picture was complete 2nd the
attach quite severe the temperature remammg sub normal
throughout ~ As i other fevers there 15 a fatal fomc type
character1 ed by hemorrhages from. the nose mouth mtestine
kidney and nto the shin  Lastly from tume to time the onset
of what afterwards 1s seen to be enteric assumes at first the
characters of a preumonia & nephrihis of & memnghs and to
these vareties the terms pneumo mnephro and mentngo
typhoid have been given
Paratyphoid Fevers The pomt has been much debated as
to the rtelative severty of typhoid as compared with para
typhoid fover Different epidemucs of either mfection vary
greatly n sevenity as judged by case fatalities and compheation
rates but m our personal expenence of endemic entersc w the
post war period m London and Edmburgh there can be no
doubt that the <everer chnical forms are typhosus mfections
the great bulk of tho.e due to the paratyphosus orgamsms
bemg of the abortive and muld types Alo m the latter the
onset tends to be more abrupt the temperature curve tends
to bo atypical and complications though by no means un
own are not so severe or frequent
Diagnosis It must be adnutted that at the present ‘time
when enteric has become an uncommon disease and when 1t
does occur 1t 18 apt to appear 1n an abortive or mild form the
condition does not readily suggest itself Apart from a febrile
disturbance with its usual conconutants there may be nothing
tangtble on which to base & diagnosis  Or agamn i the early
stages of a more severe mfection clincal diagnosis may bo a
matter of some uncertamty but 1f febule symptoms are
ted with abd fort and particularly if these
persist then b )l 1 t m diag should be
sought  When the disease presents the gradual onset a
characteristic rash enlarged spleen tumid abdomen and
dyerotic pulse some bronchitis and typical facies the diagnosis
presents hittle difficulty
Differential Diagnosis In present day hospital practice
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and ma) appear during defervecenco or after an apvrevial
period of a week or two At the present time wo ree them m
about 4 per cent of cases They are more frequent 1n women
and many observers have called attention to the assocrition
between the oncet of a rolapse and menstruation Generally
rolapses present a modified form of the disease but this 1s not
necessanily 50 and they may be severe wnd fatal Second
attacks are very rare

Varieties of the Disease The disease as described above may
be taken as following & moderately sovere course but mild
types especially at the present time are common Of these
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Tie 40 Temperature and pulse chart of case of typhod fﬁve;
9 o

showing ruld relapse at perrod  Th
the chart shows only the lysis of the prumaty &ttacl

the ambulatory form causes the least restriction of the subject 8
activities the patient believing that he has nothmg more thn
an attack of mild mfluenza and contmumg with us occupa
tion such cases sometimes only bemg discovered during the
mvestigation of notified cises It should be realised thet these
are not entirely free from danger as haemorrhage or perforation
have been hnown to occur at the appropriate trme m the
disease Abortiee types of enteric al 0 ocour n which the fever
15 shortened to a weel. or less and in these the climcel «igns aro
not well marhed diagnosis usually bemg made on bactertologieal
or serological grounds  Agan the mam features may be well
presented m the muld type with characteristic though scanty
rash and 2 moderate febrtle and constitutional reaction lasting
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Intter 15 <een m the early stage of advance the true nature of
the 1liness bemng revealed by blood culture  dcute rheumatism
and toxic statey such as urema and diabetic coma have also
come under our notice as suspected cases of enteric a. has
splenomegaly resulting from vanous causes  Acute food poison
g due to organisms of the salmonella group possibly Lerause
some article of diet 15 obviously 1mpheated 18 sometimes
thought to be enteric but the rapdity with which symptom
appear after the mngestion of food together with vonuting as
well as profuse diwrrhes and collap e usually enable & dis
tinction. to be made Undulant fever has become of <ome
medical mterest in this country of rocent years and the usual
laboratory routine of mcluding suspensions of Br abortus
among the orgamsms tested for agglutimation m cases of
suspected enteric di closes cases of infection due to this orgamsm
from time to time A group of ca es of nfections mononu
cleosts motified as entene have come under out notice Among
these several showed a rash more or less resembling the rose
spots of enteric but the general appearance of the patient the
typreal Jymphademitis and the hematological examunation
showed the true nature of the condition  Other acute mfections
such as typhus certan forms of smallpox and the typhod
type of scarlet ferer ate now largely of academic mmportance m
differential diagnosis
Laboratory Diagnosis An absolute diagrous car only be
made when one or other member of the typhosus paratvphosus
group has been 1solated m pure culture from the blood stream
and blood culture should be carned out n every ca o of suspected
enteric if 1t 18 seen I the first ten days of illness  Thereafter
the chances of recovery of the orgamsm are less hopeful but
m well developed cases we have obtamed positive blood
cultures as lato as the third week  Orgamsms of the typho us
peratyphosus group can readily be 1solated from the blood clot
whuch forms m specimens of bload eent m a stertle contumer to
tho laboratory but 1f 1t 13 desired to moculate a fluid medim
most public health authorities will be prepared to supply a
flask contamung the approprate medium and this should be
moculated with ,~10 ¢ ¢ of blood obtamned in a record syrmge
after vem puncture under aseptic precautions The noculated
modum should then bo delivered to the bactenologist at once
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obstmate constipation or varous forms of non specific enlerttis
and nfl are more ly mustaken for entertc than
any other condition and careful observation for a day or two
usually discloses the nature of the disturbance Memngihs
due to the strept; P or
B tuberculosis are also confused with enteric but the signs of
memngeal 1rnitation and the results of lumbar puncture should
clear up the diagnosis always bearng m nund that memng
1smus may be present or the remote possibihity of the case
bemg of the memingo typhoid type Various chest conditions
such as bronchifis acute lobar g pleunisy emp
and pulmonary tuberculosis may also give nse to difficulties but
agam clmical observation and the help obtamsble from
laboratory or radiological procedures should make the position
clear Acute abdommel conditions are oceasonally diagnosed
as enteric and vice versa and all who have any experience
of enteric have probably encountered cases i which appen
dicectomy has been embarked on the diagnosis bemg made ab
operation  The localised pain tenderness and ngidity found
m acule appendicitrs are not very often found i enteric nor
the acute onset with vomuting charactenstic of the former
In this difficulty a total white and difforentaal cell count will
be of assistance the leucopema and relative lymphocytosis of
eateric contrasting with the polymorph leucocytosis of append:
ait1s  Cholecystitis has also been mustaken for enterc but the
type and locahsation of the pain m this condition 1s not char
acteristic of enteric  General mfections such as acute miliary
tuberculosss Tequire to be distmguished from enteric and
the absence of provious lustory pomtmg to tuberculosis or of
the char: X ray app of that disease 1t 18
doubtful 1f & positive diagnosis 1s likely to be made on clintcal
grounds durmg life although negative blood cnlbures and
serologreal reactions would be strongly m favour of the case
not bemg entenc  Malgnant endocarditis 1s another similar
condition sometimes mistaken for enteric bup this will usually
present signs and symptoms pomting to the heart Septicamia
mcludmg the puerperal varnety due to the hemolytic strepto
coccus with or without an obvious primary focus also on
oceasion will be difficult to distmguish from enterie  with
which of course 1t has much 1 common clhmically when the
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the course of the illness fal to give a positive Widal In
the past diagnostic a1d has been sought from the complement
fixation reaction m the difficulties set forth above bub now
most reliance 15 placed parhcuhrly m respect of prekusly
immunsed persons on the d of O
although Beattio and Elhot {1937) have found O agglutmation
with B typhosus and B paratyphosus B i diluttons as ngh
as 1 m 160 several months after artificial immumisation A
nemg titre for O agglutm’mon however 13 very sigmificant
or agam 1if H aggl 10n 13 below mgmficant titre and O
agglutmms aro present m any dilution then the presumption
that the patient 15 suffering from enteric 15 very strong Tt 1s
claimed that detection of the Vi antibody which except m
carners remams present for only a short time after recovery
from the disease would also strongly support the diagnoswis
The characterishic blood count previously deseribed may
supply corroborative evidence of the presence of enteric

In the diagnoss of the carrer stafe Machie and McCartney
suggest that suspected indiniduals should be given a calomel
purge followed by a salme the specimen for exammation to be
clected from the second or preferably the third loose motion
Bacteriological exammation of the urme should also be carried
out A considorable number of carmers are stated by the
same authors to give a pouitive Widal reaction and therefore
the porformance of this test may be of some value as a pre
limunary m the gearch for curmers {hose showing agglutmation
with didutions of 11 20 or over for H or O agglutinms requring
stool and urme cultures Serological mvestigation for the
pre ence of agglutimuns for the V1 antigen hag been proposed
by Felix Krkoran and Retler (1935) for the detection of
permanent carriers  Boyd (1939} believes thatb the test 1y
Tikely to be of great asmistance m brngmg these to hght but
in temporary or convalescent carriers approuimately half the
cases fatled to show V1 agglubmation whilst another drawback
was that Tuntil recently 1t could only be applied to tvphosus
mfections  Morcover Horgan and Drysdale {1940) could not
establish & correlation between positive V1 a,glutmation and
the comer state

Another diagnostic refinement which may prove | useful in

nvestigat: has been by the
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for mvestigation  The 1solntion of the orguusm from the
faces may alo be attempted as a diagnostic procedure
Durmg recent years the method of 1olatmg these organisms
has been greatly ymproved and examnation of the faces 1
of the greatest diagnostic value at all stages of infection
Orgamsms majy also be isolated from the wrne and repeated
exa ns may be y for this purpose If blood
culture proves unsuccessful then a sample of blood should
be obtuned for the ¥ idal reaction This should be per
formed by « trammed Mboratory worker and not less than
5 cc of blood provided for the test The laboratory report
ns a rule will state the end titres at which agglutiation
oceurs with both H and O antigens the criterion of a positrie
test bemng that H agglutination occurs m a typhoid mfec
tion n a serum dilatation of 1 1n 60 or higher and in 2 para
typhoid B mfection m 1 i 120 or higher The findmg
of O agglutination even mn low dilutions will usually mean
that mfection 1s present although 1t should be reahsed that
occasionally mdubitable typhoid infections will farl to show
this H agglutination with paratyphord 4 n didations of
1 1n 30 may be regarded as a positive result In practically
all cases a positive Widal reaction justifies the diagnoss
of enteric and should the first test be mnconclusive n respect
of the end titre at which agglutmation occurs then 1t
should be repeated ~ nsing titre for one of the orgamsms
bemng highly suggestive of mfection by that orgamsm One
negatrve result should not be regirded as excluding enterie

unless on repeating the test m the fourth week 1t 18 agam
negative as agglutimn production appears to be delayed m
some cases In addition to the difficulty of delay certam other
factors remam to be rec! oned with m assessing the diagnostic
value of the test Tor example the patient may previously
have suffered from enteric an unusunl contingency or more
probably hive recerved prophyl.ctic moeulations  In conneo

tion with the latter 1t 1s posuble that a person previously

immumised agamst enteric on contractmg a febrle lness
other than enteric maj show a e In the agglutmation titro
for the enteric group of orgamsms the anammestic reaction

Tastly all clnueians are familiar with the unusual cases which

though quite typreal climeally and frequently exammed m
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diartheea e also unfavourable signs unless they yeld to
treatment Obwviously such complications as preumoma,
pleunisy or nephntis must worsen prognosts and the only
cases we have seen who contracted laryngitts were fatal Asa
mle the outlool 1n relapse 13 good In giving a prognouis n
enterc 1t should be borne i mind that a certan proportion of
recovered cases probably from 2 to 5 per cent will become
convalescent carners and this condition may persist for jears
particularly m females The effect of enteric on pregnaney 1s
sertous  Aceording to Ker this results i abortion or premature
deliverv 1m from one half to two thirds of cases while Goodall s
expenience 18 that enteric 1s a very senous event for the mother
and that the prognoss for the child 1s very bad
P [¥ t; of p agamst
enteric nclude provision of pure water supplies routme
supervision of milk and food with effective pasteunsation of
the former and the proper disposal of sewage and refuse In
cases of the disease notification disinfection of 211 articles wath
which the patient has been m contact mcluding bedding and
body linen and hospital 1solation are carmed out  The latter
13 usually undertaken unless the home conditions of the patient
are exceptionally satisfactory m that all facihties for the
treatment and nursing of a severe and possibly long-drawn out
1llness can be undertaken and moreover under such conditions
that the most complete precautions can be tahen to prevent the
spread of mfection over this protracted pemod In mvest:
gating outbreaks all possible information should be sought
respect of obscure or transient illness m contacts and the
sources of all articles of food or drink which have been partahen
of in common by those attacked In urban communities
where proper samtation exists carriers are the chief means of
spread and pamstaking may be nes ry to
discloso these
Actste \mmumnisation agamst entenc can be obtamed by the

mjection of TAB vaccmes For the proparation of these
smooth stramns of Bact typhosum Bact paratyphosum A
and Bac paratyphosum B are selected and hilled suspensions
aro put up so that ususlly 10 cc of the vaceme contams
1000 mathion typhosum and 750 million each of paratyphosum
Aand B Thisisinjected in two or three doses of 0 wand 1 0c e
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worh of Craigie (1938) who has differentiated thirteen bactero
phage types of B typhosus By this method a stramn from a
carrier or other source of mfection may be typed and linked up
with stramns 1solated from other cases

Prognosis  Tehken as a whole the prognosis m endemic
entenic fover 1s not unfavourable as a roference to the case
fateltty rates already quoted will show, but m epidenues 1t
15 possible the msh of death may bo greater 'The type of
mfection may not affect prognosis m the individual case a
great deal but i general the outlook m a paratyphod B
nfection 15 usually better than m typhoid Age would appear
to be an important factor case fatality rates bemg lowest
at the 5-10 age period the nsl of death gradually mereasng
thereafter with age and bemg greater mn adult males than
females In mdividual cases prognosis depends on the assess
ment of the clmical condition of the patient If he can be
roused and can undertake slight movements to assist humself
n the course of his routine nursing treatment he 15 obviously
m better shape than the semu delirtous helpless case All
authorities are agreed on the importance of careful observation
of the state of the circulatory system and should the pulse
rate exceed 120 m adults and the first sound become muffled
the outlook 18 serious since the majority of deaths are due to
heart failure resulting from toxemia The maum mformation
to be derived from the temperature chart 13 m the amount of
vanation between the morming and evemng levels The
patient who gets a good mornng rermussion will generally be
domg better than he whose temperature shows little varation
and provided the former 1s present a high temperature 18 n
1tself not necessarily & danger mgnal Agam if Iysis does not
appear by the end of the third weeh the outlook bocomes
grave In our expertence also the patient giving a posttive
blood culture late m the disease 1s suffermg from an mwfection
of more than usual severtty The oocurrence of hamorrhage
unless small ;n amount and not repeated should be regarded
as of serous 1mport and even if the patient rallies from the
effect of the bleedmg s resistance 13 bound to be weakened
When perforation occurs the outlock 18 ominous as even the
best operative results show a meagre survival rate In the
typhoid state the outlook 1s most grave whilst meteorism and
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be clearly explamed that this 1s not a substitute for the most
crapulous attention to surgieal clesnhness m all dealings
with the patient as 1t does nothing to protect her contacts
The patient must be hept m bed m the recumbent position
and under constant supervision during s whole illness  The
bed pan should always be used and mn cases of severe exhaus
tion tow may be used to receive excreta  Special care of the
slun 15 necessary blanhet bathing being performed twice daily
followed by attention to pressure pomts In order fo prevent
bed sores and hypostatic pneumonsa the pitient s position m
bed should be altered several trmes daily The mouth should
be swabbed carefully with boroglycerme before and after feeds
and much can be done to Leep the mouth clewn by ensuring
that the patient drnks copiously between feeds The
abdomen should be exammed daily by the physictan and the
nurse 1nstructed to save the stools for s mspection  With
regard to diet many systems have been dewised but all are
agreed that this 1s one of the most important aspects of treat
ment Mk 1s the best foundation and 3 pmts per day
equivalent to about 1 200 calones 15 a swtable amount for an
adult patient to begm with This should be divided mto two
or three hourly feeds diluted with water or peptomsed
Should curds appear m the stools 1 gr of sodizm eitrate should
be added to each ounce of nulk and if undigested mulk con
tinues m the stools each feed should be reduced by half an
ounce Such a dict shonld be given for & day ortwo untal some
mdacation can bo obtamed of the patient s ability to deal with
h Tentative add m the shape of lactose or
glucose cream straned oat flour parndge Bengers Ovaltine
or others of the propretary foods should then be made and
even N severe cases are often well tolerated Some recommend
a more hiberal diet mcludmg meat extracts and beef tea bread
and butter mashed potatoes and raw eggs beaten m mulk
from the very commencement of treatment but we are of the
opmuon that it 15 better to delay such additions vntil an estr
mate can be made as to how they are likely to bo assimulated
In our expenence tho mam objection to & diet with milk asits
chief basis 1s that many patrents rapudly acquire a distasts
for 1t but this may be overcome by mving the muth m the
form of 1ce cream junket or nulk jelles and flavourng with
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or05 10 and 15c¢ at weehly mtervals  Febrle reactons
and localised induration and redness not uncommonly follow
these mjections but protection 18 quickly deseloped end 1
estimated to Jast for one or two years For those Iikely to Lo
exposed to enteric the method can be recommended as <afo
It was subjected to a severe test durmg the war of 1914-18
and according to Topley (1933) can be held to have ¢stablished
iself as a rehiable protective measure for those exposed to
serous but not overwhelmmg ris] for 2 umited period of time
A mnew type of typhoid paratyphoid vaceme contammg the
Vi antigen has been ntroduced by Fehx Ramsford and
Stokes (1941) with a view to securing more complete protec
tion, and prehmmary worl wath this mdicates thet reactions
are less severe following injections Some discussion has
aren of recent years durmg large outbreaks i urban com
mumties as to the advicabihity of actively immumsing thoso
who have been exposed to & common source of mfection such
as water or mill  The well known espermmental findings of a
negative phase followmg mjections of enteric vacemes deters
many from ding active 1m to those who
may be meubvtng the disease lest  provocative typhoid
ensues and on theoretical grounds the emplovment of the
Felix antiserum with a view to producing passive 2
ha been recommended The offic al view expressed by the
Mimstry of Health 1s that m the Umted Kingdom the guestion
of active mmmumsation of ndividuals already exposed to
infection does not anse until the necessity for 1t has passed
but m this connection 1t 1s important to note from the expert
mental workh of Schutze (1939) that m mice vaccmation
after mfection does not damage the amimals normal resistance
but that 1 a consderable proportion of cases 1t actually
enhances 1t

Treatment In this disease the most careful nursmng and
watchful attention on the part of the doctor 18 required  The

t of enteric patients should ouly be entrusted to

cvperenced nurses who have been thoroughly tramed m the
prnaples of asepsis and if the proper ntual 15 carned out
there need be no danger to the nurso or to others with whom
she may be brought m contact As an additional precaution
active smmumsation may be offered to nurses but 1t should
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beta naphthol and as Caiger recommended sulphurous aetd
or oil of cmmamon but bearmg m mund the pathology of the
condition 1t 13 doubtful 1f many would place much reliance on
the & nowadays Of the special methods we ave bia ed
towards the antisepsis by elumination  treatment practised
by ker m which the objective 1s the prevention of st and
mtestmal p f which and compleate the
uleerative pmcess This 13 secured by grving calomel m 3 gramn
doses every recond or third day followed four hours after by
an \rngu.tlon of 3 or 4 pnts of water 2t 116 F  Contra
t and h hage and 1n severe cases
m which the ulcerative process 1s hikely to be well marked 1t
13 not advisable to persist with treatment beyond the first two
weehs of illness ‘The method 15 safe and in the mld cases of
yparatyphoid with which we are frequently confronted st the
present time one or two treatments often have & strilung effert
Insbarp contrast to the above Pugh (1937) has drawn attention
to 5 method he had formerly practised Following the observa
tion at operations that perforation and hemorrhage resulted
from intestmal distension and penstalsis hug sm was to
diminush these as far as possible by the local appleation of
continnous cold to the abdomen a minumal residue diet of
whey contaming plasmon and lactose and the admmistration
of starch and opum ememas or opum by the mouth He
mentions that m this way more than one patient s bowels
remasned unopened for five weeks without 11l effect and that
cases which came under treatment moderately early showed
satisfactory results  Tho cold-bath treatment has been warmly
led by many including Goodall and has been fauly
widely employed i hospital the patient bemg given baths of
ten to twonty minutes duration at s temporature of 80 -85 ¥
every four hours  Stimulants must be } ept in readmess and
warmed blankets and hot bottles prepared for the return of
the patient to bed  Treatment by specsfic vaccines of vanous
types has been tnied and m occasional cases has given spectac
ular results Since smular effects have been produced by the
injection of non spectfic substances such as sterile mll- poptone
end normal horse serum 1t would appear that thev are largely
explicable on the bass of protem shock Many attempts have
been made to obtam a specific antiserum but until Tecently
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cocoa or coffee  Not mfrequently the medical attendants
mgenuty may be severely taxed m dewismg + sutable diet
for an enteric patient and probably the mamn pomt to appreciate
15 that any ngidly preconceived routime system of dieting 1s
almost certam to break down when faced with the idiosyn
crasies of the mdrvidual When the temperature has settled
1n a severe case or at an earltor stage m milder forms of the
disease the diet can be gradually incrensed by adding
thoroughly cooked mill puddings custard, lightly boiled egg
and potatoes mashed with butter Later pounded fish
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Fro 41 Temperaturo chart of sharp case of enteric fover Note
unusual mode of termmation of fever on thirtieth and thirty first
days of disease  Patient s general conditron was very good from
the twenty fourth day onward but the expected lysis was
incomplets until the somewhat hiberal diet was replaced by &
strict milke diet for o few days commen ing on the thirtieth day

tripe and chichen are given and so to a full diet  Caro must
be ob.erved to avord dietetic mdiscretions during the period of
intenso hunger which accompames or succeeds the pertod of
Iysis and even a carefully regulated diet of 1t bo too Itboral
may retard lysis If diarrheea or meteorism appear mulk
should be botled and lme water added whilst in some cases
mulk will have to be withdrawn and albumen water substituted
for a day or two  In hamorrhage 1t 15 advisable o stop tho
diet altogether for at least twenty four and preferably forty

eight hours  Apart from dietmg +arious systems of troatment
have been recommended and in the past attempts have been
made at infestnal disinfeciion by such substances as galal or
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of value and if the pulse rate wnd heart sounds mdseate heart
failure brandy or champagne may be given with benefit but
m aleoholics 1t 15 better to rely on mjections of strychnine or
coramme In shght kemorrhage m addition to starvation
several 10 gr doses of Dover s powder should be given by the
mouth at four hourly intervals bub mn seiere cases } or 3 gr
hypodermic mjections of morphine should be admimstered
mmmediately and reperted if necessary from time to time
duting the next twenty four or forty eight hours The foot
of tho bed should be rased and if the above measures are
effective s1ps of water by the mouth or 1ce to suck should be
all that 1s Terntted to the patient far twenty four hours before
a retumis made tomill. When the patient haslost much blood

transfi should be dered In perforahion surgical ud
should be sought at once The management of convalescence
will depend entirely on the seventy of the illness and there are
great varations m the time taken by mdividual patients to
regain their strength but m general the convalescent perod 15
prolonged and should not be unduly hurmed TPefore ter

mmating precautions pecessary to prevent spread of infc ction

or before discharge from hospital two or three consecutive
exanunations of stools and urme at weehly mtervals should
have been negative for the presence of orgamsms of the entoric

O]

Treatment of Carriers These may come to light m the
mvestigation of outbreabs or an attack of the disewse ma)
termmate m tho carmer state repeated culture of the stools or
urme or both disclosing the pathogen While many of these
clear up under ob ervation m hospital 1t has been our experience
that persistent carriers will continue to yreld pomtive stools
or urine on weehly examination for months When this state
of affairs csts after the patient 15 clinseally well and would
ctherwrse be reudy for discharge from hospital attempts at
clearmg the trssues should be made by chemotherapy one or

1! di 1 le or 1ph.

two courses of sulp Ipk Iphag

dine being given  On the basis of expenmental work this
measure 13 worth trymg in both intestinal and urmary carners
In spite of the fact however that ob.ervations at operation
at the City Hospital have established that sulphapymdme 15
wereted m guantity mn bile aspirated from the common duct
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without much success An anticerum propared hy the mmunt
sation of horses with o typhoid antigen contammg both O
and Vi prmaplos the later so named Lecause 1t 15 clamed
to Lo closoly associated with the virulence of the orgamem
has beon introduced by Felin (1936) who has 1oported Leneficizl
rosults 1n severe cases of tho diseaso mn Palestine  The anta
sorum 1s grven m 50 cc doses on threo consccutive davs
larly or mntr Iy d of toxumia bomg
the chiof offect noted a favourable effoct on the tomporature
curvo bemg found less often  McSweeney (1936 and 1937)
has also beon mmprossed with the 1esults of the anticorum, as
have othors but at prosent chmical opmions scom somewhat
discordant and our own himted expemence indicates that
final proof awaits more extensive trial  As was to bo expected
chemotherapy has been attempted 1n the treatment of enteric
and Harries Swyer and Thompson (1939) have reported
favourably on the use of sulphamlamde and also sulpha
pyndmo m conjunction with the Fclix sntiserum m the
treatment of typhosus mfections On the basis of our own
results however we have been unable to discern any mnote
worthy degreo of benefit ascribable to theso substances or
to sulphaguamdme In the meantime therefore aparb
from dieting and special methods such as are outlmed
above troatment 1s largely symptomatic Hyperpyrexa 18
best treated by cold or tepid spongmng four hourly or by the
1o cradles  Ieadache can usually bo relioved by asprm and
b tin and cold applieations to the head  Chlorsl and
bromude or paraldehydoe should bo given m 1nsommia 1f tlus 19
not rolioved by sponging  In diare! @a 1f modifications of diot
do not havo the desired result Dover s powder and irnigation
of the colon with hot water should bo preseribed  Constipation
espoctatly troublesome 1n convaloscenco cen bo relioved with
hqud pataffin and at this stage of the disense wo have
found 1t necossary o admumstor liqud paraffin practically
ag o routme In meteorism turpentino enemats or oil of
cinnamon given by the mouth may be tred whilst n flatus
tube passed well mto the rectum 13 somotimes useful In
tho moro dosporato cesos wo have tried pituibrin eserime and
acoty Icholine with but scant success When foxemic 13
obvrous contimuous glucoso salmno by the drip mothod mny bo
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we have had complete Inch of success m the treatment of
mtestnil carrters by sulpt 5 T d 7 1
by the favourable results of the e substances m other urinary
mfections we have given them to enterse urmary carriers but
except for one or two succesees the results have been dis
appomting  Nor have any of the other mtestinal or urmarn
antiseptics we have tried been more encouragmg Should
these methods prove meffective then recourse must be made to
surgical methods  After what mterval of time the patient
should be regarded as a chronie carmier and the responsibility
undertaken of recommending surgical mntervention depends
on crreumstances  Some would only regard an mdividual ws a
chromie carmer after the patient had continued to excrete the
orgamusms for a year but we have usually found that patwence
15 exhausted when recovery has been established for two or
three months and the restrictions of hospital 1solation have
been prolonged for that period  As a practical point 1t should
be remembered that even small quantittes of the urine of &
urmary carrier mrsing with the stool may lead to the classifica
tion of the patient as both & urmary and mtestinal carrter
The necessary care should therefore be talen n collecting
specimens to prevent this error
For the treatment of sntestinal carriers removal of the gall
bladder hts been ded by many luding Browning
and Jus co workers (1933) as holding out the most favourable
prospect of termmating the carner state As a preliminary to
perat; how the duodenal cont should be asprated
through the duodensl tube after & meal and subjected to
bacteriological exammation In the gall bladder carrier the
orgamsm will be mvanably found X ray exammation of the
gall bladder region should also be carried out 13 m & number
of chrome carriers there 13 a demonstrable lesion which gives
werght to the recommendation for operation Tt 18 under
standable that this 1s importans to the patient as if 1t can be
shown that there are other and weighty reasons why ke should
subject humself to operation apart from termmating the carrier
state these may mduce him to submit to an operaton which
he might otherwise be dismelmed to undertake Even should
X 3y findmgs bo negative operation should still however be
When advismg operation 1t should be remem

recommended



TREATVENT OF CARRIERS 119

bered that cholecystectomy 15 associated with » defimte
operational mortality and 1t 1s imperative to assess carefully
the general condition of the patient and s Bigelow and
Andetson. {1933) biwve pomted out to confine operation to
those who are good surgieal risks  Cholecystectomy can be
relted on 1n all but & small percentage of cases to put an end
to the mtestnal carrier state and n our own experience we
can llect only one fu] m which as
bacterological exammnation of the stools still showed the
presence of enteric orgamsms after removal of the gall bladder
1t could only be concluded that mfection had spread to the
Iiver ducts  Most of our cases have given one or two positive
stool eultures diately after operat but
successive negatives have proved the success of the procedure

In the mvestigation of & urinary carrer separate specimens
of unme should be obtamed from each kidney by ureteral
catheterisation for bactemological exammation because fre
quently the p tent focus 13 uml 1 Pyelography should
also bo cartied out as more than onee we have found advanced
pyelonephrosis which had hitherto e«cnpod recogmuon and
which was probably the derl

Perpetuating the carner stata Removal of the ladney m such
cases has brought about prompt cure of the carmer state and
at the Bame time rooted out a potential danger to the patient

Carmners refusing or unfitted for surgical treatment should
bo excluded from any occupation mvolving the manufacture
or distnbution of food or dnnk m any form and should be
taught habits of personal hygiens m thorough detal 'The
success attending thess methods will obwiously depend on the
ntelligence of the carrier and unfortunately m many mstances
this 15 of a low order Theoretically however 1t ought to be
possible to tram the more teachable mdividual so that he 13
no more a danger to the commusuty than & nurse attendng a
case of entenc  Working on these lnes the New York City
Health Department reports a considerable measure of success
m its survell wiee of carners




F1c 4  Print showing renal calculus an i cf ronie kidney destruc
tion in female patent aged fifty tno suffermg from chronie
carrier state after parityphoud B'feser  The kudney condition
sas old standing and symptomless and only came to light on
gemto urmary exammat on when the carricr state after part
tvphoid was being investigated Carrer state terminated 1y

nephrectomy
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CHAPTER VIII

MEASLES

Synonyms—Morilh  Rubeola—the latter term now hasmg
been largely abandoned

Pathology  Although clums were made by Caronn (1921)
by Tunnichff sand others (1026) and by Ferry and Fishoes
{1926} on bohalf of vanous cocer as the etiologieal agent m
mensles n none of these was the work confirmed end most
were mehned to aceopt the coramonly held assumption that the
disease was due to o virus  Bishe and Trask {1921) roported
reproduction of the diseast in monheys and carned on the
varus for siv generabions but for a considerable poriod hitle
advante was aclieved Stoles snd Ins co workers {1942}
however appest to have put the matter boyond doubt by
transmitting measles to Macses mulitto by the moeulstson of
body fluds obtaned from children with active measles and
also by propagating mensles vires through Jarge numbers of
passages m chieh embrso  The ogg passage vurus has mduced
measles m both monheys and m susceptsble children

The enly ymmunity test so iz elicited 12 that of Debrt and
Ravina {1923) who found that convalescent measles serum
when wmected mtradermally mto a patient m the prodromal
stage of mevsles before tho eruption of the true resh produces
an area m which the onconung rash is miubited  This
reachion 19 qute convmemg bunt ity mterest 1z somewhat

d as it 13 valueless m diagy It supples ceular
proof however that convalescent mesasles sorum definstely
coutns antibodies

No chartetonstic post miortems appestsness have been
obeorved m the rare eases m wineh the patient has sucenmbod
m the early eruptine stage of the diwease those found in the
gonoral run of eases comung to the post mortem table Lemg
agcribable te such heat as ¥ he p or
cerebral complications following acuto otitis medss  MeCartney
(1934} has pomnted out that the typo of consehdation found
after measles pnenmoma s of the mterstitial vanety oftenn

congunction with obliteratie broncholitia
130
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Etiology “easles 15 found among all races ind chmates
and in the temperate zones of Lurope the seasonal inadence
1s from December to May the peak oceurnng usually about
March but occasional mses m prevalence may be found even
m June It should be noted however that m hot countnes
such as Spam Portugal and Egypt the summuts of the
mortahty curves appear regularly m the hot seasons Ep
demucs occur with great regulamty m London snd m other
Targe urban commumties every second yeat whilst m others
from two to six years intervene between outbreaks The age
madence 13 chiefly m children and from the sixth month of
lfe onwards measles becomes mcreasingly prevalent until
the 4-5 age period when 1t reaches its maximum  In England
and Wales measles mortality has shown a well marked dechne
smee 1916 but until the advent of the sulphonamdes was
still responsible for the death of more children m the first
three jears of hfe than any other wfectious disease with
the possible exception of whoopmng cough and m the decade
endin,, 1935 on an average aceounted for about 4 000 deaths
per annum  As the measles mortality was largely the result
of broneho pneumomia a complicition which yields to treat
ment by the sulphonamides m & high proportion of cases 1t
has certamly undergome a sigmficant reduction and 1t 1s
o sible that 1 the decade subsequent to 1935 1 will no longer
oceupy the prommence as a fatal disease of chuldren that 1t has
done m the past The mortahty 13 hughest in the second year
of Life and rapidly dummshes after the fifth year males being
subject to a hugher death rate than females DMortalily rates
are lugher m urban than rural commumties tins bemg due to
the later age at which country cluldren contract the disease
and from the returns m England and Wales 1t 1s also found
that measles mortality 15 hugher m the northern counties than
n the southern  Since measles has not been generally notifiable
untik recently 1% 13 1posmible to estimate ca o fatahty rates
with reasonable accuracy In 1solated communities m which
measles 15 mfrequent or unknown and the mhabitants
therefore unprotected by previous attack the disease when
mtroduced affects all age groups classical examples of this
having oceurred m the Faroo Islands and Ty outbreal s

Transmission The source of mfection 1s a case m the pro
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onset of the true eruption  but occasionally this period 1s
exceeded and teristic i signs have been
observed for as long as seven or eight days The patient
becomes dull and apathetic and the earliest sign may be a
fucker of temperature of no more than 3 nise to 98 or 99 T
from a normal sxllary temperature of 97°-974 F  Signs of
roryca also appear eatly with sneczing tunmng at the oyes
and nose suffusion of the conjunctivee or actual comyunctavles
some enlargement of the tonsillar glands photophobia and cough
Pyrexra will be found usually at thus stage al o 1n some c3ses
the temp mount
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diphtheria while some % W epperstro ;’;im’;ﬁf:kiuhi‘:
degreo of enterslis may prodromal epiking followed by a pyrexiat
alo oceur Both of  Perodand Hen Pyrexis of eruptiv stage
these conditions tend to disappear when the true rash comes
out From the diagnostic standpownt the most important
Bign 8t this stage 13 the appearance of Roplik spots Theso
are pathognomonic and are munute whitish grev spechs
pm pomnt 1 size rather lke salt grams distributed on the
buceal mucoss They appear two or three days before the
true rash but we have noted them 1 1 few (asos for as long as
& weok boforehand At first few i number thev are usually
found oppusto the lower molars and at this stape a surrounding
red arcola may bo recogm ed Towards the efflorescence of
the true rish they Lecome abundant over the whole mucous
surfaco of the cheeks lips and gums but the areolm tend to
fade  [ho pale emoath character of the murosa 18 Jost and
becontes reddened and dry  The patient often complamns of
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dromal or eruptve stage of the disease, the virus bemg con
tamed i the nasopharyngeal secretions and dissomunated by
droplet infoction  Away from the human host 1t shows httle
or no vitality though 1t can probably be carred for short
distances m the air eg within the confines of a ward, or on
the hands or clothes of an intermediary There 15 no carrer
state ;n measles

Infectivity As estimated by case to case mfection this s
of a high order measles m this respect resembling variola
major and chichenpox so that when epidemics oceur they are
widespread and a Ingh proportion of mdividuals unprotected
by previous attach contract the disease at the first tume of
exposure For example kelly and Reite (1934) have reported
that about 50 per cent of family contacts succumb to exposure
whilst Butler 1n London gave a figure of 66 1 per cent The
period of maximum infectivity 1s during the prodromal stage
of catarrah and whilst most authorities beheve that infectivity
does not outlast the rash current practice assumes that tho
patient remains mnfectious for about a weel afterits appearance
There 13 no evidence that infectivity 1s prolonged by discharges,
eg from the ear or by complications such as broncho
preumonia  One of the practical cutcomes of the lughinfectivity
of measles 1s that in hospital ward outbreahs 1t 1s useless to
attempt to circumscribe nfection by other than cell 1solation
methods

Incubation and Quarantine Periods The menbation pertod
18 generally regarded as from 8 to 12 days if 1mtial symptoms
be regarded as the of the disease or from 12
to 15 days if calculated to the appearance of the true eruption
Whilst the great majority of cases conform to these times 1t
should be Lept 1n mind that in epidemues mcubation periods
of 21 days are by no means unknown Goodall (1931) has
pointed this out and statistical work by Stocks (1931) supports
his observations A quarantine period of 16 days 13 usually
considered sufficient for exposed susceptibilities but we are m
agreement with Goodall s recommendation of 21 days i ward
outbreaks

Clinical Features  Stage of Invasion This 18 also known as
the prodromal or catarrhal stage and in the bulk of cses 13
qute well marked It lasts for three or four days bofore the
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onset of the true eruption but occasionally this perod 1s
excceded and charactermtic prodromal sgns have been
observed for as long as seven or eight days The patient
becomes dull and apathetic and the eathest sign may be a
fhcker of temperature of no more than a e to 98 or 99 T
from & normal axillary temperature of 97 974 F  Signs of
cory.a also appear early with sncezing runmng at the eyos
and nose suffusion of the tive or actual compunct;

some enlargement of the tonsillar glands photophobia and cough
Pyreza will bo found usually at this stage also 1 some cascs
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diphthersa. while some 7, 1 SRR St o Son M
degroo of enteritis may P Tkas followed by a pyroxial
also occur Both of  Perod end th npyrexia of eruptive stago
these conditions tend to disappear when the true rash comes
out From the diagnostic standpomnt the mo t rmportant
sign at this stage 13 the appearance of Aoplik spots These
are pathognomome and are munute whtish grey spechs
pin pont m sze rather hhe salt gruns distributed on the
buccal mucosa They appear two or threo days befors the
truo rash but we have noted them 1n 4 fow cases for as long as
& week beforehand At first fow i number they are usually
found opposite the lower molars and at this stage a surrounding
red arcola may bo recognised Towards tho effloroscence of
the true rash they become abundant over the whole mucous
surfaco of the cheoks hps and gums but the areolx tend to
fade Tho pale smooth character of the mucosa 13 lost and
becomos reddencd and dry Tho patient often complains of
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droms or eruptive stage of the disease, the virus bemg con
tamed i the nasopharynpesl sccretions snd dissemunated by
droplet mfectron  Away from the human host 1t shows little
ar no sitality though 56 cam probably be carmed for short
distances in the amr, ey within the confines of a warg, or on
the hands or clothes of an intermedisry Therte 1 no cvrmer
stato an measles

Infectivity As estimated by case to case infection this s
of & tugh order moasles mn this rospect resembling vanol
major and chrckenpox so that whon epidemics oceur they aro
widespread and a agh proportion of mdividuals, wnprotected
by provicus attack contract the disense at tho first time of
oxposure  For example helly and Reito (1834) have roported
that about 50 per cent of famaly contacts succumb to axposure,
winlst Butler m London gave a figure of 66 1 por cont  The
pertod of maximum infectivity 18 durmg the prodromal stage
of catarrah and winlst most authorities behey e that infectivity
does not outlast the rash current practico sssumes that the
patient remains misctious for about a week aftor its appoarance
There 1s no evidence that mfectivity 18 prolonged by discharges,
eg, from the ear or by comphications such as broncho

P Gne of the practical out of the lighinfectivity
of measles 15 that in hospital ward outbreshs it is useless to
pt to e \; by other than coll 1solation

methods

Incubation and Quarantine Persods The meubation period
15 generally regarded as from 8 to 12 days if iital sy mptoms
be regarded as the of the disease or from 12
o 15 days 1f calenlated to the appearance of the true eruption
Winlst the great majonty of cases conform to these times 1
should be kept 1 mind that wm emdemics incubation penods
of 21 days ate by no means unknown Goodall (1931} has
pomted this out and statistical worh by Stochs {1031) supports
his observations A quarantine period of 16 days 13 usually
considered sufficent for exposed susceptibihitics but we are m
agreement with Goodall 8 recommendation of 21 days m ward
outbreaks

Clinical Features  Stage of Invasion  This 15 alse known as
odromal or eatarrhal stago snd n the bulk of eises 13

th
qx:tf rwell morhod It lasts for throe or four days bofors the
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sore threat and therc may be well marked fuwen! angm with
enlarged and wngry tonstls  The tongue 15 dry and furred
stomatatis 55 often present nd the teoth and gums coated
with sordes In a proportion of cases this mtaal stage may bo
accompamed by the appearance of prodromal rashes Often
they are patchy sll defined erythemata but sometimes they
may smmulato the rash of scarlet fover fanly closely and also
that of the trup rash of mensles itsolf On occasion they
are the first signs of the disease nd oceur five or six days
before the true rash and before Kophl spots are scen or
agan they muy be delvyed until the day before the onset of the
truo rash

Stage of Eruption  Thus s ushered m by the appearance of
the true rash wiich comes out behnd the ears and over the
brow and m from twelve to twenty four howrs it spreads ever
tho whole of the face trunk and hmbs In charactor 1t first
macular 1t rapidly becomes pipulir dushy in eolour and the
Jemons runmung togethor give a blotchy appeirance any
mtervenng sk uncovered by the rash retwummg its natural
appestance  Sometimes the rish 1s confluent especsally on the
face and bady and agun certam of the rashes ave decidedlv
hemorrhagic 1 type  Thus mdeed 1s more or less chirister
1stie of all measles rashes but ma)y only become evident when
the rash bogms to fade and does not denote a hemorrhagie
or toxic by pe of the disease as 1 other sruptine fevers Dummg
the ovolution of the rash the tempernture rises to 102 ~103 I
and the patient 1 most mserable  His face 1 blotchy and
swollen tho eyes and nose runsing there is o frequent jivrsh
punful unproductive cough and he 1s restless and not infre
quently delmous  The respiratory tract 1s carly anvolued
resprations are gicl oned to 30 or 50 per minute and sn
acute bronchutis 18 presont froquently before tho rash comes

aut
Stage of Defer angd Conv Once the rach 13

lstely out the porature begins to fall and mn uncam
xca‘.’(‘ed casos comes down by erss m from twenty four to
hours With defervescence the rash fades from
above downwards the respiration rite s reduced snd the
general condition improves The cough becomes looser the
appetito returns and 1n the courso of & week or ten days the

pt
forty exght
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pitient 15 practically back to normal After the rash fades 1t
leaves & brown staimung which persists for varymng periods
and m cases in which 1t has obviously been hemorrhagic the
rash 18 succeeded by purplish stanng which may take weekhs
to dwappear thusenabling a retrospective diagnosis to be made
durmg that period A bramny desquamation mvolving the
whole of the xash area simultaneously often succeeds the rash
e peerally 1f this has been heavy Desquamation may also
orcur on the tongue giving an appearance not remotely
resembling the clean tongue of scarlet fever but levvng o
rougher surface
Complications  These 1re of the greatest nmportmee m
measles a fatal result being very frequently due to respiratory
complications  Furthermore the late results of measles mav
produce invabdity from chronie chest conditions imparred
vision or even blindness followmg eye complication or
deafness and persistent ear discharge due to chromie otitis
media
Laryngitis  As already noted this may be seen in the pro
dromal stage and whilst this vamety occasionally disappears
during the eruptive stage 1t may continue and be associated
with broncho pnewmoma In extreme cises it 1t persists
edema and ulceration of the larvnx give mse to well marl ed
obstructive signs A laryngitis ocewrring 1n convalescence 13
frequently diphthemtic m nature and should be treated as
such at the first signs of hoarseness
Bronchihis This 15 present to some extent m every cice
and may persist for a fow days when the rash has faded thus
delaying resolution of temperature and convalescence
Broncho pnexmoma 15 the most important and fatal of
measles compheations and mdeed 1t 18 doubtful 1f strictly
speahmg 1t should be regarded as an actual compheation but
rather as an integral part of the cisease  Although the
predommant role 13 usually assigned to the streptococcus as
the socondary mvader 1 measles the pneumococcus 18 by no
weans unusual  The younger the child the more likely 1s 1t
to be the subject of broncho pneumoma and whilst the mvestt
gations of Kohn and homanshy {1925) have disclosed radio
Iogical evidence of the presince of the condition m & high
proportion of eases before or during the height of the eruption
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opacity muy rosult and on occasion the process may result i
perforation mto the antertor chamber and panophthalmitis

Ohiis media 18 one of the common compheationy of measles
and 1n hospital practice 18 found m about 10 per cent of cases
Tt appears usually 1 convalescence the onset as a rule bemng
more acute than wn scarlet fever and accompamed by pyrexia
and pain followed by porforation  Mastoditis tends also to
bo more acute m 1ts mamfestations than 1n scarlet fever and
m somo cases tho inflammatory process spreads with great
rapudity to neighbourmg structures with extensive bone
destruction and leading quickly to lateral stnus thrombosis
cerebral absecss or etreptococeal menmgitis

Adembis of the corvical lymph glands 1s not mfrequent
The glands become enlarged and indurated thero 1 some
uregular pyrexia and suppuration may oceur

Enterstis This may appear at any stage i the diseaso and
m hospital and mstitutional outbreaks unless meticulous caro
18 taken mn applving aseptic methods of nursing 18 prone to
spread rapidly among weakly and under nourished children
It commences with frequent small loose motions green n
colour and offensive  Later mucus hlood and even sloughs
appear In the stools and the patient rapdly wastes The

d 13 often resistant to tment d on for a

week or two and death from this complication makes a defimte
contribution to the measles mortality In spite of the chacal
resemblance to bacillary dysentery which many of these cases
assume n our experience bactenological iny estigation has failed
to disclose the presence of the specific orgamsms of this Londy
tion 1n all but a fow cases

Encephalis  Much attention has been drawn to this
condition m recent years although numerically cases are
relatively rare Chmeally and pathologieally 1t cannot be
¢hst hed from the phalitis found m with
others of the acute infections but 1t has probably been more
frequently reported after measles than others It appears
usualily between the thurd and tenth day after the rash and
3 mamfested by pyrexia increasing drowsiness Or stupor or
untability and dehnum convuluions mgns of memngeal
imtation  general muscular mgidity cramal nerve palsies
and incontinence  Lumbar puncture reveals a clear or sightly
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definite climeal dingnosis 18 seldom possible until the rash fades
After that tho contimumg pyrexia and well marked signs are
unmistahable The pattent 1s restless and cyanosed Tespira
tions are rapid laboured and grunting and 1n severo cises
there may be some recession of the lower mtercostal spaces
Patches of consolidation and abundant crepitations are noted
and when the condition perssts exhanstion becomes extremo
and death occurs 1n many cases about the end of the third
week from heart failure convulsions also occasionally bemg a
terminal feature Pleural effusion and empyemn occur m %
fair number of cvses and when 1t does the outlook becomes very
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grave indeed Even should apparent immediate recovery
ensue, chronie fibroid and bronchrectatic changes may leave a
legacy of prol d pul y damage espemally m those
as Westwater (1934) has pointed out who havo suffered from
respiratory disease prior to the onset of measles  Whilst in the
past some have associated these chronic changes with tuber
culows this view does not now find favour 4n attack of
measles may tormimnate fatally however m tuberculous
broncho pneumonia

Eye Complications  Nearly «ll cases suffer to some oxtent
from conjunctivitis and blophantis which appear dunng tho
pre eruptive and eruptive stages  Unloss conscientious treat
ment 15 carnied out ulecorition of the cornet w 1th subsoquent
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opaaity may result and on occasion the process may result in
perforation mnto the anterior chamber and panophthalmitis

Otstis medra 18 one of the common complicattons of measles
and m hospital practice 1s found m about 10 per cent of eases
It appears usually in convalescenct the onset as a rule being
more acute than m scarlet fever and accompamed by pyrexia
and pamn followed by perforation Mastoiditis tends also to
be more acute 1n its mamfestations than mn scarlet fever and
m some cases the mflammatory process spreads with great
rapidity to nexghbourmg structures with extensive hone
destruction and leadmg quickly to lateral smus thrombosis
cerebral abscess or streptococcal menmgtis

Ademtis of the cervical lvmph glands 15 not mfrequent
The glands become enlarged and mdurated there 15 some
regular pyrexia and suppuration may oceur

Enterihs  1lns may appear ab any stage in the disease and
n hospital and mstitutional outbreahs unless meticulous care
1 taken 1n applymg aseptic methods of nursing 1s prone to
spread rapidly among weakly and under nourished children
It commences with frequent small loose motions green m
colour and offensive  Later mucus blood and even sloughs
appear in the stools and the patient rapidly wastes The
condition 18 often resmstant to treatment draggmg on for a
week or two and death from this compheation makes a defimte
contribution to the measles mortalty In spite of the clumeal

bl to bacillary dysentery which many of these cases

9sume 1n our experience bacteriologieal investigation has failed
to diselose the presence of the specific organtsms of this condi
ton m all but a few cases

Encephaliis  Much attention has been drawn to this
condition 1n recent years although numercally cases ale
relatively rare Clmcally and pathologically 1t cannot be
dst hed from the ¢ncephaltis found m with
others of the acute imfections but 1t has probably been more
frequently reported after measles than others It appears
usually between the third and tenth day after the rash and
18 fested by pyrexia or stupor or
untabibty and dehrum convulsxons signs of memingeal
imiation peneral muscular mgidity eramal nerve palsies
and meontinence  Lumbar puncture reveals a clear or shghtly
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hazy flud under increased pressure with some mere o 1 the
mononuclears The flurd 15 sterle shovws a shght or moderate
inerease 1n protein normal or increased sugar and normal or
shightly decreased chlorides After several du)s the conditron
gradually improves 1n the majomty but from 10 to 30 per
cent of cases are fata]l and resdual palsies mental deteriora
tion and Parhmmsomsm have been reported

Other Complications  Ulcerative stomatitis may give a good
deal of trouble especially when broncho pneumonia s also &
complication  Cancrum ors a condition httle scen nowadays
used to be relatnvely common
measles and mdecd was sad to
be associated with measles more
frequently than any other infee
tious disease

Associated Diseases  easles
may be found in conjunction with
n any of the mfectious diseases
o but particularly with whoopng
cough and diphthema  Vhen

o4

i S measles and whoopmg cough
= % coexast the effect 1s serious
- owing to the ever present rih

Fie 47 Temperature chart of of broncho pneumomt  When
fﬁé’;ﬂf!}, ef::z;hﬂﬁ of post diphtheria occurs 1n conjunction
with measles 1t 1 hiable to be of
the larvngeal typo and any case of croup appearmg mn the
eruptive or convalescent stages of measles should be promptly
treated as diphtheritic Scarlot fover winlst perkaps loss
frequently found m association with measles 1s an unfortunato
complication otitis media being, particularly Likely to occur
Relapse and second attack are practically unhknown one
attach almost mvartably conferring Iife long rmmuntty
Varieties of Measles  Generally speal ing measles revetls
1tself as & well developed clinical entity and the great majority
of cases conform to the average type described above  Wild
types 1y 1n older children and
1 these all the sxgns and symptoms are mitigated the pro
dromnl stage 15 brief and mild i 1ts mamfistation the eruptive
stage 1s short and the rash though quite definitely doyeloped
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13 not very wmtense and fades carly Pyrexia and respiratory
symptoms are slight and the disease runs 1ts course i two or
three days without complications Also a muld type may
oceur m which catarrh 1s practically absent Iastly a chuld
may show a characteristic prodromal stage which 18 followed
by & scanty rash or even no rash at all  Serere or malgnant
types are rare and inelude a hemorrhagic fype m which bleedmg
occurs from all mucous surfaces and into the skin and 2 foxe
type with lugh fever delimum great prostration and a poorly
developed rash ending fatally m one or two days A very
rare bullous type of measles has also been desombed and
although some have disputed the sxistence of morbills bullos:
nevertheless well authenticated cases of measles with & rash
showing pemphigord elements have heen reported James
and Miller (1938) have described a fata] case and one commg
under our own observation was successively covered from the
face and nech downwards with bulle of varying sizes con
tauning amber coloured flmd death oceurring in forty-eight
hours after the appearance of the rash Ronaldson (1937TV s
of the opmion that the term morbilh bullosy should be re erved
for a bullous variety of the measles eruption and cannot
properly be apphbed t0 a type of the disease It should alvo be
observed that miost of those with a considerable experience of
fovers have occaswonally seen cases with an mtense dushv
morbilliform rash followed immediately by a widespread
bullous eruption and profound toxeme tn which there 15 a
temptation to make a ciignosis of morhilh bulost The
absence of ¢ pidemuological relationships with other cases of
measles and such chncal features as catarrhal onset and
hoplk spot should engender caution and most fever elimelans
are content to classify these as acute pemphigus whilst some
dermatologists prefer to regard them as forms of dermatitis
Diagnosts  In the prodromal .tage the only certamn sign 1s
the hoplik spot but since that 18 usually preceded by catarch
the etposed susceptible should be 1solated under observation
at the first sign of thus or1f the temperature shows the slightost
disposition to rise above the true average level Furthermore
suspicion should noy be allayed if a remussion of temperaturo
oceurs after a day orgo  In dufferential diagnosis the occurrence
of lryngitis ot this stage may lead to the concluuon that the
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hazy flmd under mereased pressure with sowe mere ise 1 the
wmononutlears The fluid 1s stertde, shows shght or moderato
nerease m protem, normal or wiereased sugar, and normal or
slightly decreased chlorsdes  After several days the condition
gradually improves m the majonty but from 10 to 30 pr
cent of cages arv fatal and residual paloes mental deteriors
tion and Parkwsomism have been reported
Other Campheations  Uleeritiva stomatitas rans give a good
deal of trouble especially when broncho preumonta 1s al 0 8
compliention  Cancrum ors 2 condition hitlo seen nowadasys
used to bo relatnely common in

s oo
waneAs recio sexw  meashs and mdeed was said to

(1z]3]415]e]7 bo assoctated with measks more

[:‘ TT T 1T 1] Deguently thon any other mfe
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il 1% ;__ﬁ Associated Diseases  Meisles

= Z 1.} may be found i conpumetion with

“: ( I[ any of the tafectious disesscs,

7 ' but partreularly with whooping

h cough and diphtheria  When

P s mensles and whooping  congh

<] 1 7, co-evist  thy effect 18 scrious

N I owmg fo the ever present rwh

Fio 47 Temposaturo chart of of broncho preumunta  Vben
rmag;f]’!s ::tfp)ziﬁsnr post diphtheria oviurs an conjunction
with measles 1t 1s hble to bo of
the Jarvngeal type and any caso of croup appeanng m the
eruptive or convalescent stages of mensles should bo prompth
treated as diphtherstic  dearlet fuver whilst porhaps less
frequently fornd m association with measles 18 an unfortunite
complication otit1s medis bemng particularly hlely to oceur
Refapse and second attack are practic dly unhnoun one
attach almost mvarably confernny, hfe long inmunity
Vaneties of Measles Generally spialmg meashes reverls
\tsolf as & well doveloped chnesl entity and tho gre it majorsty
of ewxos conform to the atorage type desersbed above  Weld
types howeier are comunon espectally 11 older chuldren and
m theso A}l the sins and ssmptoms are mitipated  the pre
dromnl stage 15 brief and muld 1 ats m amlistation the eruptne
stage 15 short and the rash though quite dofinstely developed
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Prognosts  Although measles 15 + compartively uneventful
medent m the hives of the great majonty of cluldren 1t should
not be regarded as a trivial disease m those under five and
its special soventy m those under two should be remembered
‘Evidence of malnutrition conshitutional disease such as
nchets previous chest ailments or susceptibility to naso
pharyngesal mfections should enjoin eaution n prognosis It
15 rare for a fatal result to occur 1 the eruptive stage but the
failuro of respuatory signs to ymprove fauly soon after the
fading of the rash makes the position anxious smce broncho
preumonia 13 the grest danger i measles m the past thus
complication showmg fatahty rtates of 20 to 50 per cent
IL 13 to be noted however that since the advent of the sul

d dmgﬁ the m measles bronch

has 1 t with the Tesult
that hospital mortahbxes have ahown a considerable reduction

For example at the Edinburgh City Hospital between 1928
and 1938 mclusive the overall measles fatality mn 4069 cases
wes 7 68 per cent  whereas between 1939 and 1944 melusive

m 1757 casesitwas1 6, per cent It 1s not suggested that these
figures give a true preture of the general measles fatality in
all cases as many patients are adnutted to hospital on account
of the seventy of thewr attack but they do emphasise the
remarkably improved prospeets which have foltowed the use
of such drugs as sulphapyndme and sulph thiazole In
mdividual cases of measles bronchopneumomna those with no
previous lustory of respiratory disease or m whom signs of
defective nutrition aro absent do best Whilst the pulse 13
an excellent guide to prognosis the fanly rapid fall in tempera

ture rcsprration rate and amelioration of distressed breathmg
withm a day or two of the beg g of cf tl

a favourablo prognosis even if the improvement in chest signs
lags  If the tcmper ture and pule rate remam elovated 1f
dvspnoea and restles ness persist and particularly if these
signs contmue for ten days or o fortmght the outlook 1s
ommous  Cases of laryngitis with obstructive signs sufficiently

fevere 2s to require operation show & ligh mortality and

laryngeal diphtheria 1n the course of the disease cafries &

worse prognosts than m purely diphthenitic imfections owmng

to the poor results of operative treatment

A serious view
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condition 1s diphthentic and if obstructive signs are present
diphthena antitoxm should be given at once  Scarlatimform
prodromal rashes may also causo difficulty espectally if these
ocour hefore Koplil spots have appewed Tho problem 13
further complicated by the fact that scarlet fover and measlos
may be concurrent and the only course open may bo to assumo
that both diseases are present unt:l further ebservation enables
a docision to be made In the stage of eruption tho remams
of Kophk spots the rash and the bleary appearance of the
patient 1s sufficient to make a diagnosis  Probably in mensles
as wo see 1t at present atypical and abortive forms are much
less common than in other exanthemata and the diagnoss 13
easy 1n the great majority of cases Differential diagnos:s ab
this stage 18 concerned chiefly with the other exanthemata of
wiich rubellz probably resembles & mld attack of measles
most closely In rubella the rash tends to remain disereotly
macular orif 1t becomes confluent on the trunk 1t more closely
resembles scarlet fover than measles Catarrh and suffusion
of the comjunctivas are common to both rubella and measles

but Koplik spots are absent in rubella whle m the latter the
generalsed shotty enlargement of the lymph nodes 1s usually
to be made out The measles rash may also require to be
distingmshed from the prods 1 morballsform rash of smallpox
which though measly 1n appearance 1s sud not to be rawed
above the skin  The papular stage of smallpox differs from
measle3 ;n that in the former the distribution of the rash
1 centrifugal there 1s no tendency to blotchiness whilst
shottiness of the papules may be made out wheres m measles

catarth 18 promment and Kophk spots usually retrogressivo
during the eruptive stage often can still bo 1dentifiod during
the first two davs of the rash  Syphiluic rashes may be muy

taken for measles rashes but these are associated with a
generalised ademitis  Tleething rashes in infants food serum

and septic rashes mcluding those seen m the soptic typo of
scarlet fover may also produee some points of resemblance to

the measles eruption  One of the results of the employment of
sulphonamides  especially sulphapyndme  has been that
morbilliform rashes almost indwstingusshable from thoso of
measles have come under our notice as one of the toie offcets

produced by these druga
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Prognosis  Althouy h mensles 15 2 comparttiy ely uneventful
madent m the lives of the great majouty of children 1t should
not be regarded as a trivial disease m those under five and
1ts specal seventy m tho e under two should be remembered
Eudence of malnutrition constitutional disease such as
rickets previous chest allments or susceptibiity to maso
pharyngeal infections should enjom caution m prognosis It
13 rare for a fatal result to occur m the eruptivo stage but the
fallure of respiratory signs to 1mprove farly soon after the
fadmg of the rash makes the poution anxious smee broncho
pneumoma 18 the great danger m measles m the past ths
complication showmg fatahty rates of 20 to 50 per cent
It 1 to be noted however that smnce the advent of the sul

} de drugs the p m measles broncl
has und & sul 1al mpr with the result
that hospital mortalities have shown a considerable reduction
Yor example at the Edmburgh City Hospital between 1928
and 1938 mclusive the overall measles fatality m 4 069 cases
was 7 68 per cent whereas between 1939 and 1944 meclusive
In 1757 cases ibwas 1 6o per cent It 1s not suggested that these
figures give a true picture of the general measles fatabty m
all c2ses a3 many patients are admtted 1o hospital on account
of the seventy of therr attack but they do emphasise the
remarkably mmproved prospects which have followed the use
of such drugs as sulphapyndmne and sulphethazole In
individual cases of measles bronchopneumonia those with no
previous lustory of respiratory drsease or in whom signs of
defictive nutntion are absent do best  Whilst the pulse 13
an oxeellent guide to prognosis the fairly rapd fall n tempcra

ture respiration rate and 1 of
within a day or two of the begimnng of chemotherapy mdicates
a £ even 1f the mmp 1m chest signs

lags  If the umpl\ruturu and pulco rate remam elevated 1f
dyspnes. and restlossness persist and particularly if these
signs continue for ten days or o fortnight the outlook s
ommous  Cases of laryngitis with obstructive signs sufficiently
severe ns to require operation show a lugh mortahty and
laryngeal diphtliena m the course of the disease carmes a
wor<o prognosts than m purely diphthentic mfections owing
to the poor results of operative trestment A serous view
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should be taken of ententis m mfants and young chuldren
and the same apphes to cornel ulceration As a rule the
prognosis 13 good m mddle ear disease if careful treatment 1s
apphed at the outset but occasionally spread to the mastord
and related structures 1s so rapid and acute that the situation
1s precarious from the b Once phalitis has
declared itself the prognosis should be very guarded and the
patient who shows a steep upriso of temperature with early
onset of coma rarely survives Moreover m thoso who recover
post encephalitic phenomena with all therr depressing changes
in mund and body must be kept n mmd  So far we havo only
dered d b but m add the moro
remote outlook may be clouded by the occurrence of comphea
tions producmng chromie chest troubles defects in vimon and
deafness It 1s well therefore to bear n mmd that cert.n
patrents d from bronchoy may need super
vision for some years In modern times the specific fevers are
comparatively unimportant causes of bhndne s according to
Marshall and Seiler (1942) who have made a study of this
defect 1t Glasgow and neighbourhood but of the small amount
due to these measles was responsible for nearly threo guarters
of the total The position as regards deafness 18 more dis
turbmg hermdge (1937) having found among children attend
ing special schools for the deaf in London that mn tho e m
whom tho onset of otitis media could be traced to a speetfic
fever 37 per cent followed measles When we considor the
relatively high mcidence of acute otitis media 1n measles the
total amount of chronie ear disease and dwability attmbutable
to this mfection throughout the country cannot be small
There 15 no doubt that much can be done to prevent eyc and
ear defects by careful management m the acuto slage of the
disease and remote prognosts m respect of these would appear
to dopend therefore on the energy with which tlus has been
provided at the outset
Propbylamss In the past the decision as to mal ing measles
notifiable was left to local authonties who usually adopted a
modified system applymg to first cases in a famuly and from
this and the school retumns of absentees the medice] officer of
health obtamed mformation on which to base admimstrative
action As o measure of prevention of spread general notifica
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tion followed by the usual measures of dwmfection and 1sola
tion cannot be regarded as of much value i measles epidemics
1 which great numbers of children are stmultaneously stricken
but 1t 15 interestmg to note that 1 1939 regulations for the
notification of all cases of measles were applied m England
and Wales General admumstratne measures are directed
towards imiting as far as possible the senous results of mnfec
tion Tn the first place warmngs to the general public should
be 1ssued as to the imjumous consequences of measles
joung children as to seehing medical aid when the disease
ocen s and agamst the wilful exposure of voung children to
those suffering from measles  Practitioners should be informed
as to the facilities for dealmg with outbreaks and how they
may be made use of Such facihities include home wsitation
by purses who advise and assist with the management of
patients and the provision of hospital accommodation for
severe and complicated cases and for those i poor and over
crowded home conditions While 1t has been generally
accepted as a beneficial proviston the policy of hospitahicaton
on a large scale in the ordinary open ward of a fever hospital
has been adversely enticised by some as tending to mcrease
pl pecially b hop If strict regard
18 paxd to adequate staffing free ventilation adequate floor
space and particularly the mamtenance of a proper distance
between bed centres which m our opinon should be 12 feet
1t 18 difficult to Leleve that patients treated under such
conditions will not do better than m the poor circumstances
m which many would pass through their 1llness if left 1n thewr
homes The inestigations of Wnght Crmchshank and Gunn
(1944) indicate further refi a1 ward t whieh
would go far to meet the objections of tho e who condemn
Inrgo scale hospitalisation of measles patients By mtroducing
ol treatment of floors clothes and bedclothes they were able
to reduce considerably though not to elimmnate dust born
streptocoecal infections  The method 13 not without drawbacks
and for pome time to come may not be generally applicable
but at least 1t serves to emphasise the importance of dust control
and the necessity for continuous study of sll the mmutt which
collectively mahe up the daily ward routine so that the transfer

of ifection from patient to patient may be avoided School
cure yzvens 7
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should be tiken of ententis m mfints and young cluldien
and the same apples to comenl ulcoration  As & rule the
prognosis 18 good m muddle ear disease 1f careful treatment 13
applied at the outset but occusionally spread to the mastod
and related structures1s so ramd and acute that the situation
18 precarious from the begummg Onco encephalitis has
declared 1tsolf the prognosis should be very guarded and the
patient who sliows a steep upnse of tempertture with early
onset of coma rarely survives Moreover 1 those who recover
post encephalitic phenomena with all their depressing changes
m mmd and body must be kept m mind  So far we have only
considered 1mmediate prognosis but m addition the moro
remote outlooh may bo clouded by the occurrence of complica
tions producing chronic chest troubles defects m wision and
deafness It 1s woll therefore to bear i mind that certamn
patients recovered from bronchopneumoma may need super
viston for some years In modern times the speafic fevers are
comparatively ummportant cau es of blindne.s according to
Marshall and Seder (1942) who have made a study of tlus
defect m Glasgow and neighbourhood but of the small amount
due to these measles was responsible for nearly three quarters
of the total The position as regards deafness 1s more dis
turbmg Kerridge (1937) having found among children attend
mg special schools for the denf m London that in those m
whom the onset of otitis media could be traced to a specific
fover 37 per cent followed measles When wo consider the
relatively high inerdence of acute otitrs media ;n measles the
total amount of chrome ear discase and disability attributable
to thus mfeetion throughout the country cannot be small
There 1s no doubt that much can be donc to prevent eye and
ear defects by careful management 1 the acute stage of the
disease and remate prognosis m respoct of these would appear
to depend therefore on the energy with which this has been
provided at the outset

Prophylatis  In the past the decision as to making measles
notifiable was left to local authorities who usually adopted &
modified system apphing to first cases 1 a fanuly and from
this and the school returns of absentees the medical officer of
health obtamed mformation on wiich to base adminstrative
action As o measure of presention of spread general nohifica
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storile contaiers ready for use To obtain consistent results
the serum from several donors should be pooled and until
recently tho reagent when produced with these saftguards
has been regarded as absolutely safo and free from undesrable
sequelz Tt requires to be stated however that following the
admuustration of mjections of a gl batch of convalescent
mensles rerum n 1937 & semes of cases of acute miective
jaundice some of which proved fatal occurred mn England

Findly MacCallum and Murgatroyd (1939) suggested that a
yirus had been mtroduced along with the serum and Cullinan
(1939) recommends that pools of apparently normal human
serum should not be used for human moculation unless the
medienl history of all the donors can be followed for at least
s1x weeks and that the donors should have had no history of
jsundice mn the past With regard to its employment various
doses have been recommended but generally the practice has
been to mive 5 cc to children under three years ond from
6to 10 co to those ovef three In our own practice however

we have given n standard mjection of 6 ¢« to all patients

irespective of age m whom protection 18 desired and the
results have been highly satisfactory To secure complete
protection serum must be given as early as possible m the
period of exposure  If given later than the fifth day 1t 1
currently stated that the disease will not be prevented but
if given between that time and the erghth day a modified form
of mensles will result assuming that infection has tahen place

When given later than the eighth dav 1t 15 doubtful 1f any

effect 13 produced and attempis ot serum therapy havo
largely been abandoned From the abave 1t will be seen that
m admmisterng convalescent measles serum two objectives
are possible complete protection or modsfication of the dises ¢

‘When complete protection is obtained the passive immumty so
conferred 1s short lived on an average possibly not more than
four wecks and while this may be of conuiderable value n
hospital and mstitutional practico the fact that dunng epdemc
penods children can hardly hope to avoid repeated esposure

has led to the practice of mt: delaymg ad on

of serum until between the fifth and seventh day the obcct

bewng to socure & modified attack harmless m itself but which

will give an active immumty and which will be permanent

—
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excluston of susceptible contacts for twenty one days 1 alo
carried out m some areas but mwny mcluding Forbes (1036)
wre of the opmion that this 15 useless in preventing sprend m
mfected schools and that 1t 15 preferable for contacts to
remamn at school where they can be under supersision
Passue Immunisation  Although Stokes and s co workers
have shown that measles virus cultured m the chick embryo
1s 80 modified that an attenuated attack 13 produced when 1t 1s
njected mto susceptible children and that natural infection
transmitted from these artificially induced attachs retams the
charactenstic mildness of the Jatter the great possibilities m
active immumsation so opened up by these discovertes must
awut further mvestigation before practical use can be made
of them In the meantime therefore we must contmue to
rcly on passive immumisation which 1s based on the assumption
that since measles results in a sold and permanent tmmumty
mmmediately after recovery the blood 1s rich m antibodies
which though subject to dimmution with wdvencing years
rematn 1 appreciable quantity throughout hfe Advantage
was tahen of tlus fact by Nicolle and Consed (1918) who
troduced the method of 1njecting serum from convalescent
measles patients 1mto exposed suscoptibles m order to produce
~ temporary passive immumty The efficacy of this method
has been confirmed by numerous observers throughout the
world and many pubhe health authoritics now seeh to make
use of 1t as far as thewr resources perrmt With the hmited
amount of serum availible however 1t would be impracticable
to attempt to protect all contacts It 15 generally agroed
thereforo that serum should be reserved for hospital or institu
tional outbreaks for the protection of cluldren under five
years and especially for thoso under three and for delicate
children such as thoso sufforing from chest or pther constitu
tional diseases 1n whom the occurrence of measles might be
dangerous  Blood 18 withdrawn from measles convalescents
<even to ten days after defervescence adult donors bemg
able to give 100 to 300 cc without the shightest 1ll effect
To avord hipemia the blood should be taken just beforo a
menl the apparatus described by MecCartney (1933) beng
very smtable In the laboratory the serum 1s separated
Yiassermann tested preservative 1s added and filled out n
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mto the recipient by the mtrumusculsr route  The question
of bload groupmg docs not arse and the dosage 1% double
that for the corresponding serum wviz  10-20 cc of con
valescent blood or 20-40 cc of adnlt blood the time of
moculation bemng varied according to whether complete
protection or attenuation 1s desired It should be realised that
after such mjections a hematoma will be formed which will
take rome time to be absorbed A further development m
measles prophylatis has been reached by the mtroduetion of
placental extract by Mechhann and lus co workers (1933)
This reagent consists of globulm obtamed by extraction from
the human placenta and Lewitas (1935) reported successful
results i protection and in attenuation Our own eXperience
ndicates that dose for dose 1t 1s probably only a lttle less
il than conval t serum  React m children
are tnifling bemng confined to a short lived spike of tempersture
the day following injection and sinco further experience
seems to confirm the rehabihty of the substance passive
mmmumisation 1 measles will probably enjoyv much wider
application as the gource of supply of the reagent 1s independent
of the difficulties associated with the colleetton of human serum
In the meantime we recommend an jection of 6 cc  the
exposure 1njection nterval bemg vared as m ronvalescent
measles serum ding to whether p P or
attenuation 18 desired  Since the antibody content 13 less
bulk for bulk than m convalescent serum the percentage of
complete protections will beless and the proportion of modified
cages greater Compared with adult immune serum placental
extract 18 superior m effectiveness and appears to occupy a
position ymdway between that reagent and convalescent
measles serum  Still another reagent gamma globulin for the
production of piussive 1mmunisation m measles falls to be
mentioned although 1t has not been much employed in Great
Britan  In the process of fractionation of pooled human
serum desveloped for the production of normal human serum
albumin by Cohn and his co workers this substance became
available and was found to contain a vanety of antibodies 1n
high concentration Among these 18 measles antibody and
gamma globuhn has been used with success n passive mmun
sation 1n the Umted States Stokes Mars and Celhs (1944)
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This method ongmally suggested by Debre and Ravina (1923)
15 usually referred to as 4s sero attennation but from our own
observations i & sertes of wards outbreaks m which the
exposure could be defimtely restricted to a duration of twelve
or twenty four hours 1t has been found that serum grven on
the sixth day of exposure will give complete protection to &
respectably large proportion of cases and therefore if 1t 1s
definttely desired to mduce sero attenuation, 1t would be wise
to delay serum until the seventh or exghth day As 1t 15 often
dufficult to establish the exact day on which any given caso
first became nfective and since exposed susceptibles eg

family or ward contacts have usyally had opportumties to
become mfected over several days the intentional production
of sero attenuatron must always reman a somew hat uncertamn
undertahing  The dfficulty in t g an adequate supply
of convalescent measles seram has led to the use of aduit
measles serum which 1s obtammed preferably from young adults
who have a previous history of measles and whose history 18
also satisfactory m respect of jaundico It 1s prepared n the
same manner as the convalescent serum and 1t can generally
be relied upon to secure attenuation but its value in producing
complete protection 1s less certamn  The dosage 1s from 10 to
20 cc injected intramuscularly and to give complete pro

tection Russell (1933) adwses that 1t should be admnstered
withm three days of exposure especially i those under three
years of age although m older children this provision 1s not
go essential If attenuation 1s vmed at 10-20 ¢ ¢ should be
given after the sixth day but Russell states that there 13 no
necessity to defer moculation as long as this since results
equally good can be obtamned by injections of half doses m the
first three days of exposure with resulting economy of serum

YWhere laboratory factlities are not avulable the uso of con

valescent or adult whole blood would appear to be the most
practicable procedure for the practitioner The donor m the
case of convalescent blood would generally be another member
of the famly and 1n the case of adult blood either or both

the parents at least one of whom 18 almost certain to have a

Iustory of measles The blood should be drawn off mto a record

8yTINGe contaming 2 5 per cent sodium eitrato in tho proportion

of 1 part citrate to 10 parts of blood and immediately injected
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recommending & dosage of 025-05 cc for attenuation and
20-26 cc for protection n ehildren of five years and under

and 1 0-15 cc for attenuation and 4 0-50 ¢ ¢ for protection
m those aged six to twelve jears Janeway (1944) states
that gamma globuln mn a dose of 0 1-0 076 ¢ ¢ per pound of
body weight will protect most susceptibles while one ‘of
0025-002 cc will usually result i mld measles The
advantages claimed for this prophylactic are that a small dose
18 required there 1s little or no discomfort at the site of mjec

tion and local and general reactions are rare
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Fio 48 Temperature and respiration chart of case of attenuated
measles l%ssh scanty and confined to chest and back hoplh
spots mbsent Toxmmmua shght Catarrh quite well marhed
No compheations

Modified or attenuated Measles Clmcally this form of the
disease 15 represented by the very muldest mamfestations
The incubation period whilst occasionally prolonged to
eighteen or twenty-one days does not as a tule last beyond the
average nuts  The catarrhal stage may only be represented
by shght lachrymation while hoplikh spots are shsent or
sparse Ve agreo with Gunn (1933) that typically the rash 13
the last clical feature to be suppressed but 1ts form 13 very
different from that of tho average measles case It 1
frequently confined to the face and the upper part of the
trunk and consists of a scanty discrete or only shghtly
confluent maculo papular eruption lasting for one or two daye
Prreir may be absent or represented by a spiko of temperature
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lastang for twenty four or forty-eight hours respiratory siyns
apart from slight cough are absent the patient retams his
alertness th 1 and constitutional disturbances are
neghgmble The mfectiity of the attenuated case 1s low but
there 18 no doubt that transmussion can and does occur the
fc L bBln dafied
Treatment No specific treatment 1> avalable and tho
prtient should be 1solated 1n a room m which thorough ventila
tion 18 possible and mdeed conditions should approximate to
those of the open mr as nearly a3 possible precautions bemg
taken to mamtam bodv warmth and to avod bitter winds
Taght but warm bed clothes should be worn but some recom
mend & gamgee Jchet and rubbmg the chest with stimulating
als  In the febrile stage mulk diet should be prescribed and
abundant drinking of water encouraged When the tempera
ture has fallen the pattent 13 advanced through hght diet to
full diet as soon as convalescence 1s established although in
cmldren the p ity of too rapd add to the menu
setting up gastro intestinal disturbances should be Lept in
mmd Efforts have been made by the systematic admnstra
tion of the sulphonamides 1 the early part of the illness to
reduce the madence of comphcamons but the results of the
worl. 50 far rep are 1 though hoth
T Anderson (1939) and Hogarth (1939) report some dumnution
m otitis media  In view however of the part played by the
it 1m measles 1 1t might be considered
uaeful to give sulphamla.mlde during the first week or ten
days If there 13 photophobia + mimple eye shade should be
worn and routine ireatment of the eyes should be commenced at
the onset of all cases of measles by frequent irmigations with
bore lotion  If conjunctivatysis present Kalf or quarter strength
golden omtment should be apphed to the mner surfaces and
margms of the eyelids  Cough will require a sedative mixture
and the temperature may be Lept within reasonable Limits by
tepsd sponging  Should the rash be slow m developimg or
blush 1n colour hot bottles and blankets or hot packs may be
necessary  Delirium and restlessness may require sedatives
such as chloral and bromide Laryngifis often 1mproves with
steam hot fomentations to the nech and anty spasmodic
drugs and diphthenia antitoin should be given at once
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puration occurs mamon and damage is necessary  Enlenlis
should be met by the mmmediate reduction of the diet to
glucose albumen water or boiled mih to which hime water or
atrate 18 added one or two small doses of grey powder and
washing out the large bowel with saline or eusol 18 sometimes
cffecive  When debydration occurs subeutaneous or mtra
peritoneal salines should be admimstered and 1t 13 wise not
to postpone these measures until dehydration 1s extreme  If
mtravenous wmjection 18 possible 5 per eent glucose m normal
sahne gnen by the dnp method 1s of great advantage
Encephalifis scem  to benefit from tumbar puneture repeated
if necessary and Mitmin (1937) has reported a stnhing result
following the intraspwnal wjection of serum derned from 4
mensles pitient d from this 1

Isolation ¥From the pomt of view of fectivity 1solition for
two weeks from the appearince of the rash s ample but m
hospital practice many casoy are not fit to bo discharged from
the clinical pomnt of view 1n less than three weeks Otarrhaa
need not be an imdieition for the prolongation of v olation asin
scarlet fover Ca.es convalescent from broncho pneumonsn
require a long period of recuperation preferably in the country
and if fudities are avadable admis ton to an open mr school
should be songht
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particulwly if signs of obstruction are present  Oporative
mterference should be postponed as long as possible and
tracheotomy 1s to be preferred to intubation as the imtated
and sometimes uleerated larynx will not tolerate the mtubation
tube In bronchopneumonia the patient should be placed
near an open window and supported with pillows m a <em
upnight position  Frequent nourishing feeds should be given
and Imseed poultices or cataplasma haolin applied to the chest
Treatment by one of the sulphonamide drugs should be
commenced at once sulphathiizole bemg very swtable and
as children tolerate them well 1 total dosage of 3 to 5 grms
dwuly should be given for the first two or thrce days In the
majority of cases 3 beneficial effect 1s obtamed m the first
forty eight hours in the shape of a fall m temperature and
pulse rate and » diminution m dyspnwa The total daly
amount may then be reduced to a mamtenance dosage for tho
remamder of a seven day course Oxygen given by the nasal
catheter may be of some benefit and should be given early

but 1f the full benefits of oxygen therapy are to be realised the
oxvgen tent should be employed Vi hulst the results obtamed
by the oxygen tent wero occasionally spectacular m measles
bronchopneumom n the pre sulphonamide er: in general
the effocts were not so good as mn the corresponding complicy

tions of whoopmng cough and at present 1t 1s on the sul

phonamdes that we must mamly rely for success m trertment

Stimulants such as strychmne may be vdmimstered and we
are of the opimon that frequent small doses of brandy 20 or 30
ynims m hot water are valuable If pleural effuston appears

repeated aspiration should be carried out with replacement by
10 000-20 000 units of pemeillin  Later 1f the exudate becomes
purulent surgical dramnage may be required For established
congunctintis m addition to the routmne treatment outlined
for measles eyes frequent wrnigation with 10 per cent albucid
Jotion may be employed If corneal ulcer appears the edges
should be carcfully carbohsed and the pupil moderately dilated
with atropine  In acute olitis media 1if there 18 warning of the
onset or at the first signs of otitis treatment by pemeillin
should be commenced at once The same remedy 13 called for
when signs of mastorditis appear  ddemitis 14 treated by

sulphamlvmide and haolin or linsced poultices and if sup
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18 aur borne for imited distances ¢g withm the confines of &
ward Tho wfective agent enters the body by mhalation

Infecttaty Chichenpox 1s very highly mfectzous m this
respect resembling measles and smallpox and helly and Reite
(1934) give the secondary attacl rate per 100 susceptible
family contacts as 98 8 There seems little doubt that there 13
some varation 1n mfectivity as between one case and another
‘but 1t has been our experience m ward outbreaks that mstances
1n which secondary cases do not oceur are rare Moreover
the Mghly infectious nature of chickenpox 13 shown by the
fact that the barrier nursing methods appheable to some
nfections are gmte useless m thiy disease which requires
chamber nursing m 1ts most complete form It has been held
that the power to infect 13 practically synchronous with the
appearance of the Tash and we may agreo with Gordon and
Meader (1929) that the disease 13 1nfectious 1n the great majority
of cases for only a short period preceding the eruption probably
less than twenty four hours The duration of mfectivity has
been laxd down by F H Thomson (1924) as not outlasting the
end of the first week of the eruption or the begmmng of the
second and this has been amply confirmed 1n our own expert
ence by the fact that we have never seen chichenpox oceur
m susceptibles exposed to caxes after the tenth day of ther
eruption even though extensive scabbin, was present

Incubation and Quarantine Period The icubation period
13 usually given as from 12 to 21 days outside hmmts bemng
from 11 to 23 Tt 1s usually faurly constant and the findings
of Gordon and Meader that i a lgh proportion of
cases 1t fell within 13 to 17 days the commonest bemng
15 are m agreement with average experience A quaranting
period of 21 days 13 therefore sufficient for all practical
purposes

Chimcal Features Stage of Invasion In the majonty of
cases the first sgn of the diease 13 the appearance of tho
eruption but a certan number show & period of mnvasion
which commonly lasts for two or three days and m exceptional
caces for about & week Duning this time the patient may
show malaise drowsmess loss of appetite headache vague
pams and even some pyrexia  The most important feature of
this stage however 13 the occurronce of prodromal rashes



CHAPTER IX
CHICKENPOX
Synonym—Varncella

Pathology The observations by Aragao (1911) and Paschen
(1919) of mmnute bodies m the lesions of chuckenpox which
were thought to be the actual infective agents of the disease
have been confirmed by Ames (1933) Elementary bodies
have been demonstrated by the last mentioned 1 vesicle
flmd by staming methods and he has prepared from them
purified susp which are specifically agglutmated by the
serum of patients convalescent from chichenpox The findmgs
that elementary bodies are constantly present in early vesiclo
flud and their specific agglutination with homologus ant1
serum, he regards as strong evidence that they are the causal
orgamsms  After entrance 1nto the body the virus 18 spread
by the bloodstream and the findingsin a post mortem examma
tion performed by Johnson (1940) in a ciuld dying at the height
of an attack of chickenpox from another cause would mdicate
that lesions stmilar to those found on the skin and visible
mucous membranes are widely distributed In the case
mentioned they were found 1n the cesophagus pancreas hver
lJadney pelvis adrenals ureters and bladder

Etiology The disease 1s found in all countres throughout
the world and shows no particular sex or seasonal incidence
Tt occurs chiefly 1 the first ten years of bfe but adults unpro
tected by previous attack readiy contract the disease and we
have seen chichenpot in two female patients aged eighty two
and exghty nmne years

Fransmssion  The source of mfection 15 1 cise of tho
disease spread being mamly by droplet nfection and direct
contact with the patient Infection may also be carried by
an mtermediary within short periods after contact of tho latter
with an mnfectious case whilst the studies of F H Thomson
(1916} of hospital outbreahs n which contact infoction was
elimmated by barrer nursing have indieated that tho diseaso

0o
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The scarlatumform type of these 1s relatnely common and
they may resemblo the rash of scarlet fex er closely 1 character
and dwstribution  Other prodromal rashes morbilliform
urticanal and purpuric have also been desembed but m our
experience are rare an 1ll defined patchy erythema bemng
the only other imtial rash commonly seen apart from the
scarlatimform variety  The rash may appear a day or two
before the true eruption or practically simultaneously with
1t In some cases 1t fades with the emergence of the poclks
and 1n others 1t remams for some tame after theso have come
oub

Stage of Eruption Although when first seen the rash has
usually reached the vesicular stage 1f observed at the earhest
stage of 1ts development the chickenpox leston appears as &
small maculo papule This rapidly enlarges and becomes o
vesicle In the course of twelie to twentv four hours the
contents at first clear become turbid and pustular and at
the latter stage some degree of umbilication may be observed
The pustule then dries up to form a scab and after a varying
period, from a few days to a weck or two the scab falls off
leaving a superficial pimk or brown scar if the lesion has beon
well developed Lator this becomes pearly white and mn a
fair proportion of ca.es permanent ovidence of the attack 1s
left  Since the envelape of the vesicle 1s fragile 1t 13 frequently
ruptured by the p of clothing and & firm brown scab 13
formed over the raw surface the leston never arnving at the
pustular stage Typically the vestcle or pustule 13 super
fictally set 1n the skin oval mn shape and srregular in outlme
1ts long axis running at nght angles to the main avis of the body
After 1ts first appearance further crops of lesions continue
to come out at wrregular intervals for the next few days so
that on any gmven patient all stages of the eruption aro fro
quently seen  Ususlly appearing first on the trunl the face
and scalp are also invaded and the rash 1s seen 1n 1ts greatest
profusion 1n these situations It appears also on tho hmbs
but the density dimmshes towards the distal parts so that in
the average case lesions are relatively few or abortive bolow
tho olbow or knee Very 1ly casos are i
in which the eruption comes out on the palms of the hands
and thoe soles of the fect 1n the latter situation forming brown
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dises not dissimulartothose seen mn muld smallpox  Unhke these
however they are superficially set and disappear in the course
of a day or two As might be expected the rash vares greatly
1 profusion and several cases have come under our notice 1n
which the lesions were so profuse that the end of a lead penail
could hardly be set on the shin of the body without impinging
on several In such cases however the grading in density can
usually be made out from the centre of the trunk to the distal
parts of the mbs or at the most profuse the density 13 no
greater on the face forearms or wrmsts than on the trunk
Lestons are often well seen on the palate faucial arches tonsila
and buccal mucosa as yellowish sloughs and 1n these situations
may be noted a few hours before they appear on the shin
Though not mfluenced to the same extent as smallpox n 1ty
distribution by trauma or mritation nevertheless chickenpox
may occasionally be affected by these factors and from time
to tume we have observed a special clustering of chickenpox
lesions round the site of Schich reactions on the flexor surface
of the forearm and on the thigh of & patient who had recently
recerved an it of diphtk antitoxmn
that region
Constitutional disturbances are not extreme Many cases
show no pyrexia but 1f the rash 13 denso there may be some
wrregular pyrexia 1n the eruptive period with a tendency to
spiking during pustulation The patient complams of headache
and malaise and suffers discomfort from the irmtation of the
pocks especially when the eruption 13 profuse i the mouth
Complications are rare and mamly due to mmor skin sepsIs
Apart from these conjunciieatis or blepharitis may occasionally
be met with and though nephritis laryngitis and broncho
P have been d bed they must be exceptional
‘We have scen one fatal case 1n which carernous sinus thrombosis
followed directly upon sepsis of a chickenpox leston of the
forehead A fatal streptococcal celluliis supervening upon the
nfection of a lesion with that orgarsm has also been among
our unusual experiences  Of recent years a number of cases
of encephalo myelitis followmg chickenpox have been reported
and these conform genevally i therr mamifestations to the
condition which has heen mentioned as a possible sequel to
almost any of the acute mfections Relapse 1s unknown and
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second attacks though vouched for by compotent obsorvers
must bo exceedingly rare

Association with other Diseases  Chichenpox may be found
to run concurrently with any of the other acute mfections
but the frequency with which 1t 1s associated wath searlet ferer
cannot, fail to attract the attention of those with much expert
ence of fevers Ronaldson and Kelleher (1938) beliovo that
this concurrence 15 not so common a3 statistics would suggest
and are of the opinion that - fauctal angina and peeling of the
tongue are not differential whilst the supposition that subse
quent desquamation will mako a retrospectnve dingnosis 1s
erroneous  In certun cises no doubt what has been mustal en
for scarlet fever has been 1 reality 4 scarlatimform prodromal
rash but on the other hand the dragnosis of coneurrent chuchen
pox and scarlet fever often can be made qute confidently
and 1t has been suggested that in some of these mstances at
least the scarlet fever 15 of the surgieal typo the chichenpox
leston having been infected by stroptococeus pyogenes

A grent deal of mterest has been shown also mn the relation
ship botween ZLerpes zoster and chichenpos sinco Bokay s
(1909) observations stimulated enqury Followmg these
many mstances of presumptive connection botween theo
conditrons have been roported and Ker (1920) grouped tho
cases according to their epidemiological relationship into
those (1) m winch herpes zoster 18 followed by clucl enpox
2) n which cluchenpox 1s followed by herpes (3) in which
chuchenpox and herpes 18 concurrent in the same indiwidual
and (4) m which chichenpox and herpes appear at the simeo
time 1n different individuals presumably from & common
source of mnfection The first group 1s by far tho commonest
according to Rolleston J D and Millar (1926) the third
group beng next common whilst the second and fourth
groups are rare  Rolleston believes that theso various degrees
of associttion are explicablo on the bas of comncidence while
Ker though willing to accept the last threo groups on tiis
basis conwuiders that the evidence presented by the first group
cannot lightly bo put aside Lo Feuvro (1918) bohieves strongly
1n the identity of the two conditions and he 13 supported by o
number of others  Although numerous cases of zoster havo
oceurred 1 our own experienco which have not been followed
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by chickonpox nevertheless several separate ward outbreahs of
cluchenpox after herpes zoster have suggested that there 1ssome
common etwologieal factor Further help m eluadating the
relationship was ta boe expected from the recent advances n the
matcrobiology of the pock diseases and Bram (1933) has per
formed complement fixation reactions which bring evidence i
support of the view that these two conditions are dooely related
and possibly identical Ronaldson and helleher (1038) however
suggest that since an mfectivo condition wluch reprodures
chickenpox in contacts 18 a form of chickenpox the form of
zoster giving mse to chickenpox should bo termed vamcella
herpetiformus  though they admit the difficulty in chmeal
dufferentiation

Vareties of the Disease Chichenpox 18 usually a bemgn
mfection but severe types may bo encountered Thewe how
ever are very rare probably the commonest bemng the
gangrenous form  This occurs m weakly and badly nounshed
children 1 which the duease runs an apparently normal
couree until the scabbing stage 15 reached TInstead of the
scab falling off 1t becomes enlarged the surtounding shan 1s
dusky and glazed and when the scab 1s removed an ulcer with
thin undermmed edges 1s revealed The necrosis contumes
with much destruction of underlying tissuo and death 1s not
mfrequent  In our own expenence wo have scen several ca es
one fatrl from which wiralent C diphthenae were 130lated
and 1t 13 possible that some st least of the cases clwsufied a3
vaneells gangrenosain the pust were the result of thia secondary
mfection  Banks and McCartnev (1937) have reported a
fulmunating ca e m which the recondary mnvader was strepto
coccus pyogenes A bullous fype 18 also described in wineh a
number of the lesions are large 1 size and the constitutional
disturbances sovere  Lastlv s hemorrhagic type ocenrs
which there 13 bleeding into the base of the pochs wath purpunie
fesions m the shin and bleeding from mucous surfaces The
only caso of thi type which we have seen made a complote
tecovery but a fatel termination has been Fsported mn mstanres
m which the purpunce manfestations were widespread i the
slnn and mucous membranes

Diagnosts  When chichenpos 13 epiderme there 15 hitle
dfficulty i makang & diagnosis and even 1n sporadic casos the



200 CHICRENPOY

second attacks though vouched for by competent ob-crvers
must be exceedingly rare

Association with other Diseases  Chichenpox may be found
to run concurrently with any of the other acute infections
but the frequency with which 1t 18 associated with scarlet ferer
cannot farl to attract the attention of those wath much expert
ence of fovers Ronaldson and Kellcher (1938) beliove that
this concurrence 1s not 50 common a3 statisties would suggest
and are of the opinion that a faucial angina and peeling of the
tongue are not differential whilst the supposition that subse
quent desquamation will make s retrospective diagnosis 1s
crroneous  In certamn eases no doubt what has been mustahen
for scarlet fever h been mn reality a searlatmuform prodromal
rash but on the other hand the diagnoss of concurrent chichen
pox and searlet fover often can bo made qute confidently
and 1t has been suggested that in some of these 1mstances at
least tho scarlot fover 13 of the surgical type the chichenpox
lesion having been infected by streptococeus pyogenes

A great deal of interest has buen shown also m the relation
sinp between herpes zoster and chichenpox smce Bolay s
(1909) observations stimulated enqury Following these
many mstances of presumptive connection between theso
conditions have been reported and her {1920) grouped the
cases according to their epidemiological relationship into
those (1) i winch herpes zoster 1s followed by chiel enpox
(2) m winch cluchenpox 18 followed by herpes (3) m which
cluchenpox and herpes 13 concurront 1n the same mdividus!
and (4) m which clichenpox and herpes appear at the same
time m differont mdrviduals presumably from a common
sourco of infection The first group 18 by far tho commonest
according to Rolleston J D and Mdlar (1926) the thurd
group bemg noxt common whilst the second and fourth
groups are rare  Rolleston belioves that theso varous degrees
of association are expheable on the baas of comeidence while
Tser, though willing to accept tho last three groups on this
basis considers that the evidence presented by the first group
cannot lightly bo put ande  Le Feuvro (1918) belioves strongly
1n the identity of the two conditions, and he 1s supported by a
number of others  Although numerous cases of zoster havo
occurred 1n our own expenience which hiave not been followed
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have seen Ronaldson and helleher {1938) arc doubtful if the
occurrence of desquamation 1n such ca es necessarly means
that a retrospective diagnouis of scarlet fever can be made
Occasionally the presence of greyish yellow sloughs on the
tonsils faucial pullars or palate before the eruption has
appeared m the shin may cause the practitioner to suspect
diphthera  In hospital practice the commonest conditions
mstaken for chichenpox are vanous forms of dermatitis
1mpetigo herpes and pemphigus  Occasionally lso the lestons
of urticaraw papulosa with oval-shaped papules crowned by a
crust are confused with those of chichenpot

Prognosts Except when such clinical rarities as the gan
grenous hemorrhagic or bullous forms of the disease appear
the prognosis must be regarded as umformly favourable

Prophylaxis A quarantme period of 21 days 1s imposed on
susceptible contacts In areas m which smallpox 1s epidermc
chichenpox may be made notifiable for lmited pertods in
order that ﬂs)tat)on may be made for purpo:es of ensuring

Active by the
of cthenpox ves:cle flud has been attempted by several
and one experiment has been favourably reported on by
Biggar (1937) but m view of the possible rishs following the
mjection of material which may contamn pyogeme orgamsms
the p dure can hardly be dcd  Pasuve
tion has also been the subject of investigation by varous
workers ncluding Gordon and Meader (1929) and Gunn
(1930) Whlst some degree of success has been clarmed the
results are mconstant and on the basis of our own experience
with the method we would not place 1t 1n the same category
as the corresponding procedure in measles  This 1s unfortunate
from the standp of hospital smee chickenpox
lead to derable wastage of beds as may be

realised from the fact m tho two yearly period 1933-34 about
10 per cent of the North Western Hospital accommodation
as expressed 1 bed days was contmuously out of action from
this cause or a loss of 1 460 hed days per annum

Treatment Very hittle in the way of treatment 13 necessary
The patient 18 kept 1n bed {or e few days until the temperature
18 normal  Daly warm baths contaming potassium per
manganate and the dabling of the lestons with a 1 per cent
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distribution and morphology of the lesion do not leavo much
doubt as to its nature In exceptional cases the rash may be
very scanty and cases have been deseribed m which the Jesions
did not exceed one or two 1 number, but these must be very
rare and tho diagnosts provisional wntil the oceurrence of
obvious cases among the contacts supplies confirmation In
our experience we have observed cases m wluch the rash
consisted of one or two typical vesicle« for about forty-eight
hours after which however an eruption of averige density
appeared  Very profuse rashes covermg the ¢ xtremuties ns
well as the trunk and face may also bo encountered occaston
ally but a careful consideration of the relative donsities on the
Iunbs as compared with the faco and body will usually enable o
dragnosis to bo made

In differential diagnosis the most important distinetion that
requires to bo made 13 from smallpox Owing to certam
resemblances to smallpox of the mild epidemic type and to
abortive attacks of the major type the differentiation of theso
from chickenpox may be a matter of somo difficulty and
great moment to the commumty In maling a distmction
chief emphasis should be placed on the distribution of the
eruption and 1ts order of development and for a detailed
account of these the section on smallpox should be consulted
The sevenity of onsct, the density of the rash the agoe of tho
patient and features of the morphology of the eruption such as
umbilication are 1n themselves unsatisfactory points on which
to base & diagnosis  In the prodromal st1ge of chickenpox 1t
15 frequently difficult to distingwsh between a searlatimform
rash and scarlet fever especially in the present mild tvpo of
the latter i which the rash may be the oniy charactenstic
feature  Even nhen tho chichenpox eruption s fully deve
loped the presence of a scarlatimform rash does not necessarily
mean that 1t 1s prodromal for the di eases may co-exist  The
Schultz Charlton reaction may be of some asustance m such
cases, and the finding of a profuse growth of streptococcus
pyogenes in a throat sw ab or from pustular flutd would supply
presumptivo evidence that scatlet fover was preeent  Vio
must confess however that further obseryation of the patient
n regpect of tongue hangs q 10n or the appearan
of typieal plications 13 froquently 1 although as wo




CHAPTEP X
SMALLPOYX
Synonym—Vanola

Nomenclature  Any modern aecount of smallpos must tahe
mto conmderation the question of nomenclature to which a
great deal of attention has been paid 1 England smce 1931
The muld epidemic type which showed itself about that time
cansod doubts to anse as to whether the nigorous and expensivo
measures agreed upon by all as necessary to deal with the
severo outbreaks of the past were really necessary for this
bemgn infection and official recogmtion was given by the
Mumstry of Health to the fact that there are two epidemnc
types of smallpox types which experience has shown breed
true and which do not change one mto the other It 18
therefore now perrussmble to define the severe or classical
epidemic type also described 2s the African as rariola major
and the mild or sub toxic vamety also referred to as the
Amertean type amaas or alastnm as tarwle minor This
terminology having been pted by the 1929 Confe on
the Nomenclature of Causes of Death and also by the Com
mttee of the International Health Office m Pans 1t 1s now 1
order to employ these terms m official returns such as death
certificates and to take cognizance of them in the practical
methods applied to the control or eradication of the diseases
At the same time the mmportant fact should never be lost sight
of that the chsease romains the same clinical and pathological
entity w1z smallpox

Pathology It has heen assumed that smallpos 15 eaused by
a virus and according to Ledingham (1934) 1f has now been
satisfactonly d d YAt the gleylentary bodwes first
observed by Buist ;n 1887 and agam deseniB&d by Paschen mn
1906 and found mn material from early vesicles and pustules
constitute the actual virus Then varolous or vaccimal
material 18 moculated wmto the rabbit s cornea & characterntic
keratitis associated with the presence of ( uarnien bodies 18
produced These are now regarded as mclusion bordes resultmg,
from the aggregation of Paschen bodwies and rabht cornes

2
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dilution of the same substance help considerably in subdumng
pustulation and allaying the uritation of tho rash  Stubborn
scabs may be removed with the starch poultice and the raw
surfaco smeared with zime omtment  If Jesions are profuse m
the mouth + careful oral todet should be performed and
frequent mouth washes preserabed
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and 1867 the age meidence has been chuefy m adults  OF
recent years and following the 1898 and 1807 Acts permutting
conscientious objection mnfant vaccmation has greatly fallen
off with the revult that as A F Cameron (1830) has suggested
the disease has shown a tendency to revert to the younger age
poriods  As a factor m mortality smallpox has vaned widely
Since 1856 the ghest mean death rate per mulbon from
smallpox im England and W ales was dunng the qunquenmum
187175 when 1t was 392 From that time till the end of the
mneteenth century 1t declned steadily and except for a mse
m 1901-0> when it was twenty five 1t has now become
negligible as a cause of desth this m spite of & widespread
prevalenco from 1821-32 As already noted however the
(usease dunng this perniod was of & mild eprdemic type which
n the words of Greenwood {1934) was characterned by o
dissociation of fatality from superficial clhinwcal signs  That
the appearance of this mid epdemc type wes not a mew
phenomenon can hardly be doubted but the almost cornp'ete
displacement of the classical and fatal typo bv a vanant so
mid and distinet 1o its mamfestations (BM A Report on
Tmmunization ete  1935) hos had profound effects on the
admumstrative attitude to the disease

The above general considerations having been dealt with
1t will be convement to describe the mamn features of the two
epidemic types separately beanng in mind that m each case
we are dealing with the same climical entity It 1s also to he
borne 1 mind that n cach ca.e unless where stated to the
contrary wo are considering the natural disease that s asit
occurs m those unprotected by yaccmation

Variola Major

Transmission  The source of infection 13 alwavs 4 case of
the disesse but as m other diseases ambuiatory or modified
forms may oceur 8o that the ongn of wnfection 18 not always
obvious  Durect contact and droplet infection are responsible
for infection tn the majority of cases but infection carmed by
an mtermcdiary or bv fomites 1 also common A good deal of
discussion has also taken place as to whether smallpox may
ba mrbome for any considerable distance eg from a hosmtalto
dwellings 1n the neighbourhood but the con e 1sus of opmion 1
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scarification has been worked up mnto a diagnostic tost for
smalipox associated with the name of Paul (1919) In rocent
years much attention h1s been paid to gerological reactions of
the variolt virus  Thus Gordon (1925) demonstrated that the
serum of a rabbit immunised agamnst vaccmia virus gave
specific complement fixation and agglutination resctions with
thus virus and also with that obtamed from the lestons of muld
or confluent smallpox but not with the virus of varicella
These serological reactions have also been studied by Tulloch
and Ins co workers (1929 and 1931) who have confirmed the
fact that serologically bovine vacein saceino lymph human
vacemia, vanola major varrolv mmor and genertheed vaceia
of the rabbit constitute a singlo entity  They have also worhed
out the details of a specific flocculation or precipitation test
occurrmg when extricts of crusts from dermal lestons of
variola major and munor are allowed to mteract with anti
vacemnia serum prepared mn the rabbit  This reaction scoms
highly speaific the test distingwishing sharply betwcen material
dorived from smallpox and vaceimal lesions on ono hand and
materral from chichenpox on the other

The naked eyo changes found at post morfem apart from
the characteristic appearanco of the rash at the stage at which
death occurred are those of such compheations as broncho
pneumoma and toxic degenerative changes in heart muscle
liver ludneys and spleen Locilised inflammatory nodules
with central necrosis are also found in the testes and are
stated by Councilman and others to bo charactenstic of
smallpox In hrmorrbagic smallpox hemorrhages aro found
1n the skm1 mucous and serous membranes and m muscular and
connectave tissues Hepatic enlargement with marked fatty
degeneration 1s constant The heart musclo also shows well
marhed fatty change while the kadnoys are pale and enlarged

Etwology Smallpox has a world wide dwstribution, and
whilst the general epidemiologenl features havo been modified
m comparatively recent tmes by active immunisation in
uny ted < the 1 it 15 chuefly
in the winter and spring and children under five 3ears show
the highest age mcidence  In countries shere nfant vaccina
tion 15 widely practused adolescents and adults aro mamly
affected and 1 Ingland since tho Vaccination Acts of 1853
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outbreaks They are usually classified as erythematons
hemorrhamic or mixed . type The erythematous types
frequently transient may be general or locahsed m dustnbution
and scarlatmform morbilliform erysipelitoid or urticaral
1n character When localised they show a preference for the
region of the gromns and armpits and even When general they
tend to be sccentuated m these arcas Whlst the erythe
matous rash may not herald an attack of any particular
severity when 1t 18 widely generalised and intense m character
a sovere and possibly toxic attacl 1s to be apprehended
Erysipelatord rashes are of thus character two fatal cases of
the hemorrhagic type seen in the Edmnburgh ontbreak of 1942
exhibiting this form of rash  In another mstance mvolving
the face body and lmbs was an mtense dusky erythema
giving a good imitation of a scarlet fever rash although the
1ndividual puncta were larger Thu also was the preludo to
a hemorrhagie attach Of the hemorrhagic eruptions the
petechial are the commonest and are said to be pathognomie
of smallpox  They consist of small hemorrhagic punctations
of varymg degrees of profusion m the groms often descmbed
maccurately accordmg to Wanklyn asthe bathing drawers
rash and may be carried up on the flanks mnto the axille and
on to the back Purpurie rashes are much less common and
are usually <ssociated with the hemorrhagic type of the
disease  In mized rashes petechial elements are found in
much the same situation as above but the erythematous areas
have a wider distributton  Again certamn forms of mived rash
proclaim & toxie type of smallpox  In these the erythema 13
wtense and generalsed whalst scattered irregularly over the
body are desp violet hemorrhagic spots varyimg m size up to
several mullimetres m diameter
The imtial stage usually lasts for three or four days but
‘mey be as short as two or as long a3 s1x whereupon the rue or
focal rash appears
Stage of Eruption The focal rash appears m the form of

macules usually on the faco the brow being first affected but
this 18 not mvanable as we have noted the first evidence of
macules ;m the nerghbourhood of the naso Jabal fold and the
chin  Agan we have scen the first macules appearmg on the
sides and at the root of tho neck  In a few liours these become
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now agamst this and the modern tendency 1s to attribute the
occurrence of mfection i such crreumstances to defects mn
hospital admumistration It should be understood howeser
that swthin the confines of a ward or room the virus may bo
awrborne It 15 practically alwavs mhaled but smallpox may
also be t d by direct 1 a few accidental
cases of this nature usually bemng encountered w hen any wide
spread epidemic ocours In the prst alse this method of
mfection formed the bass of the practice of varwlation rs a
menns of active immumsation

Infectivity Variolh mejor 1s extremely mnfectious mn this
respect outrivalling all the other common fevers and winle
nfectivity 1s probably greatest during the vesicular and
pustular stages, 1t would probably be well to regard a case as
capable of transmitting mfection from the first symptom until
the last crust has fallen off It 1s true that Richetts and Byles
(1908) were of tho opimon that the pre eruptive toxcmic
phase of smallpox was seldom infectious and gave 1t as therr
view that control measures wero unnecessary for the contacts
of cases whose illness termmated without an cruption but this
has not been accepted by Gms (1924) or Cumpston and
MecCallum (1925} the latter bemng of the opmion that among
their Australian cases the mtiil period of toxemia had been
mfective A pened of from six to eight weeks in hospital 1s
usually required before the patient 1s frec from scabs but
sovere cases treatment may be prolonged for several months

Incubation and Quarantine Period The mcubation period 13
very constant from 10 to 14 dags a very common tumo bemg
12 days In the inoculated disease 1t 1s somewhat shorter
from 8 to 10 days A quarantine pertod of 16 days 1s imposed
on contacts of variola major

Clinical Features Stage of Invasion or Toxeemia The onsct
19 abrupt with headache shivering or mgors nausea or vomiting
bachache and malaise The patient usually takes to bed and
19 fovensh with dirty tongue foul breath and constipation
At tho onset with the temperature Tiaing steoply to 102 or
104° F and withat an acceleration of the pulse and respration
the prumary or tozamsc fever 13 1mtiated Darmg this stago
prodromal or foremic rashes are estimated to oceur in about
10 per cent of cases though this appears to vary n different
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papules firm and shotty to the touch do not disappear on
stretching the sl m and are discretely set  The full development
of the rash from 1ts first appearance 1s occasionally tardy and
though 1t usunlly reaches this stage by the third or fourth
day m some cases it will not be completely developed
numerically till the fifth day  When well out the focal rash 1s
generalised  the distribution follesing certamn well defined
Inws It 15 most profuso on tho face hands wmnsts ind arms
and back  next on the chest and least on the abdomen On
the feet and legs the eruption may be as thichly set s on the
upper extremity although it may appear a httlo later than in
the Iatter  In distribution the great majority of eases will bo
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1 conformity with this law the elucrdation of wluch wo owe
to Richetts but 1t 13 well to remember that anomaltes aro by
no means rare and occiswonally the density of the rash 1s
mfluenced 1n various areis by anatomical prominences such as
along the tendon sheaths on the back of the wrists by the
pressure of o garment expostiro to freo movement or to some
umitant such as a mustard plaster  Comsersoly protected
regions such as the sxillx are seldom mvaded The eruption
also invades the mucous membranes of the mouth pharynx
and upper respiratory tract and even 1n the papular stage tho
presenco of lesons 1n the larynx may gno mo to the signs of
Taryngitis Tho tesicular stage develops in from thurty six to
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forty eight hours after the asppearance of the papules The
vesieles are firmly set 10 the shan more or less cireular i shape
resqstant to the touch and surrounded by a muld areols
Although filled with clear flud even st the earlest stage they
are greysh 1n colour m contrast with the waterpock appearance
of the corresponding stige n clackenpox They are small in
size donot reaculy collapse on pricking and may show a centril
depression or umbilication  During the development of the
sesseulir stage there 15 a greater or less remssion 1n tempera

ture which marks the end of the primary or toxamic ferer
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anola major  Note remittent temperaturs curve of secon lary
fe er Trot gutea st th o hottom are the doses n grams da ly ot
= iptadiens
In eevere unmodified cases this fall though defimte wall not
rerch the normat whilst m mild cases with dicrete rashes the
patient mey remam apyrexial for one or two days durmg
which he feels comparatively well Throughout the three or
four days of the vesicular stage the lesions increase m wze
the coutents become turbyd and finalty altogether purulent so
that the pustular stage 1s maifyg(r Dnm\g this the pochs
attun thewr m: 1 sz, are h 1 or comeal n
retion the septa n the mtéﬁor hm}ﬁiown and 1f broken the
contents ooze out  When the rdsh 3 defl marked a nsein
temperature sccompanies the-pustular stage the secondary or
septic ferer of smallpox  Cortuh paligits with n geanty rish
may show no defimte pyrexial redotidn chathgterstic of this
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18 obvions for weehs and scarring 15 quite defimte pitting on
the tip of the nose and the cheeks often producing an
unfortunate appearance Unless there has been much
wasting 1n the secondary fever the patient s strength returns
rapidly but interruptions to convalescenco may occur from
boils otorrhoea ademtis and other localised pyogenicnfections
1In <eve e cases bedsores are not infrequent and considering the
afmount of skin destruction this 15 almost mevitable even with
the most devoted nursing
Complications and Association with other Diseases In
general smallpox 13 not a disease attended by frequent com
ylications and by far the most frequent are bols and abscesses
which may occur m any part of the body and on one occasion
we have encountered a prostatic abscess Laryngitiz may be so
severe as t0 require operation whilst chest compheations such
as bronckitis and broncko g &Y OCCUT IN SEVeTe Cases
Lye pl may be troubl The con
and cornea are usually spared but infection may spread from
lesions 1n the eyelds and set up purulent compuncinilis and
ulceration followed by opacities There 13 some disagreement
among the authorities with regard to nervous complications
Jser was of the opimon that these were rare whereas McCombio
(1905) stated that m variola the nervous system 18 moro often
affected than n any other exanthem Peripheral neunitis and
vartous forms of paralysis have been desenibed whalst 1 recent
years cases of disseminated encephalo myehitis have been
reported In convalescence erysipelas may occur as an inter
current infection
Relapse and Second Attack Relapse in smallpox 1s unknown
and second attacks though extremely rare are well
aunthent cated and are usually mild i nature
Varieties of the Disease To muld chimeal types the terms
rarwolowd or modified smallpor are usually apphed These are
commonly the result of remidual mmumty remamming from
Pprevious vaccination but though abortive or mild mn character
1t should be remembered that they are capable of transmutting
the disease n 1ts most virulent form  In muld cases the pro
dromal stage may be well marked but the eruption 1s scanty
ond maturation though otherwise normal 1s speeded up or
may advance no further than the vesicular or even the papular
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phase and when present 1t shows all gradations m evtent from
a mmor eles tion of one degree lasting for a fow days to a pro
longed remmttent temperiture curve oce wionally rerching
103°F and prolonged for two or threc weehs Vith 1t 1s
associated the constitutional disturbances nppropmate to s
soptic condition 1rritability restlessness and <leoplessness
Durmg the early part of the cecondary feser patients suffer
considerable pam from the pustules and swelling of the face
extremities nd genitalia produce discomfort and stiffness
The mouth and tongue aro often dirty and swollen almost
wvariably there 18 2 well marked eatarth of the upper resp
ratory trict which results m laryngitic & bronchitis with an
initable cough and pamn on swallowing  With thoe rupturoe of
the pustules areas of the shin pirticularly of the face aro
covered with a foul smelling pus and the condition of the patient
18 one of great misery  On the appearance of crusting however
the general condition mmproves greatly the secondary fever
begins to abate, and although the temperature may be lept
up by local gopus and borls convalescence 19 quiekly estab
lished  According to the profusion on the fico the terms
confluent semy-confluent and discrete are appled to the eruption
the severtty of the illness being usually mn direet proportion to
the density of lesions mn this situation

Stage of Convalescence This lasts until all the seabs hauve
been cast off Many separate rapidly and in patients with
woll marked eruptions 1t 15 no uncommon experince to find
them lying 1 a pool of crusts In certam situations, eg  the
scalp they are <o deoply embcdded that thoy teho weohs to
come away even after tho most assiduous attentron with a
scalpel  On the roles of the fect and palms of the hands the
hard slan offers obstruction to the cscape of tho pustular
contents and these dry up to form brown dises or  sceds
which take a long tune to reich the surface unless picked out
The appearance 1n many cases of sub ungual dises which grow
out mn the nail bed late 1 convaleseence should not ho over
looked as they often appear when convalescence has becn
nearly completed  Quantities of harr may bo shed 1n con
valescenee but even when thero 13 considerable scarnng a the
sealp the amount of restoration may bo surprsing  }igmenta
tion at the sites of the learons, even when theso aro scanty
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stage secondiry fever bemg tbsent  Agam the eruption may
be profuse and the initial fever of some sevenity when suddenly
at the papular stage modification of the usual process of
maturation occurs resultmg in morphological changes 1n the
character of the lesions themselves They become promment,
comeal and fleshy with on thetr summut & short Iived vesrcular
stage merging mto rapidly crusting small jellow pustules
Agam  the mdividual Jestons of scanty cruptions may con
form to the usual description with 4 well marked areolr but
remun superficial or show irregulanty m size and shapo
Occasionally the disease may terminate at the end of the stage
of mvasion without the appearance of an eruption but 1t 1s
difficult to understand how the clinieal diagnosis of such cases
could be fully substantiated

The terms Aamorrkagic foxic or malgnant smallpox are
apphed to the severcst forms of the disease which must bo
assumed to bo the result of infection of an mdividul with a
complete lack of ypmumty by a virus of high pathogemerty
Lven m lmuted outbreaks they may form a high proportion of
the total and in the Edinburgh emidemrc of 1942 no fewer than
b out of 36 cases mere of this type Tho imtial stage 15 vory
severe profound prostration bemg accompamed by rashes of
the peteclual or intense generalised erysipelatoid or searla
tuform type Soon deep violet heemorrhages 3 to 5 mm m
drameter appear srregularly over the body while larger purpurie
hlotches may also be scen Comous bleedmgs of the nose
mouth bowel or uterus maj oceur and m somo cases the
patient cries out with the intensity of lumbar pain - Blebbmg
of the shin contamung blood stamed serum may precede death
which oceurs beforo the focal rash has time to appear  From
the<e blebs Willunson (1943) has made the mteresting observa
tion that i Ius cases of this typo of the disoase hemolytio
streptococel could always bo grown in puro culture In
certamn potients hamorrhage 15 delayed until the emptne
stage  These are seen to be cntically 4l from the begmning
with o dushy confluent rash In the later papular or ecarly
cular stago hemarrhages oceur into and around the lesions
chie rangng from mdigo violet to bnght red
over the shin unaffected by the rash  Con
bo retamed almost fill tho end which sgam

vest
whle large pote
msy be profuse
sriousness may
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stage secondary fever being absent  Agun the erupt
be profu.e nd the imtial fover of somo soventy when s
at tho papular stage modification of the usunl prc
maturation occurs resulting m morphologiesl change
character of the lesions themselves They become pro
conical and fleshy with on therr summut ashort lived v
stage merging into rapidly crusting small jellow p
Apgamn  the mdimdual lesions of <canty eruptions m
form to the usunl deserrption with a well marked are
remain supcrficial or show irregulanty in size and
Occasionally the disease may termnate at the end of t}
of vaston without the appearance of an eruption b
difficult to understand how the climeal dirgnosis of suc
could be fully substantiated

The terms kamorrhagic toxic or malignant smally
applied to the severest forms of the disease, which 1
assumed to be the result of mnfection of an mdividual
complete lack of immunity by a virus of high pathoge
Even in limited outbreaks they may form a lugh propor
the total and in the Edinburgh eprdemic of 1942 no fewc
G out of 36 cases were of this type The mtial stage 1
sovere profound prostration bemng accompaned by ros
the petechial or mtense generalised erysipelatord or
tmuform tvpe Scon deep violet hamorrhages 3 to 6 n
diameter appear irregularly ovor the body while larger pu
blotches may also bo seen  Copious bleedings of the
mouth bowel or uterus may occur and m somo cast
patient cries out with the mtensity of lumbar pun Bl
of the skin contaimng blood stained serum may precede
which occurs beforo the focal rash has time to appear
these blebs Vallanson (1943) has mado the mteresting ob
tion that i s cases of tlus type of the disease hamc
streptococar could always be grown mn pure culture
certamn patients hemorrhage 1s delayed until the ey
stage Lheso are seen to bo cnitically 1l from the begir
with o dushy confluent rash  In the later papulsr or ¢
vesicular stage hemorrhages occur into and around the I
while large petechie ranging from ndigo violet to brght
may be profuse over tho skin unaffected by the rash
serousness may be retamed almost till the end wlich
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wmav be preceded by hamorrhages from mucous surfaces and
the assumphion by the slan of & smoky appearance Or
agan the slan haemorrhages may b confined to the vesicles
wiich have taken the usual time to develop but here agamn
sntractable hzxmorrhages from the nose or rectum precede
death slthough Goodall reports recovery as occasionally
ocenmmng n this tape  In hwmorrthagie smallpox death 1
usually ssenbed to beart falure but according to Buchetts
slthough the pulse is poor and the myocardim gravely
affected death results from pulmonary cdema

Alio mto the entegory of severe types must bo brought the
confluent case wlich though 1t does not differ in any respect
from the average case already desenibed except n the profusion
of the eruption thus m 1tself mves the confluent case & character
of 1#s own and products an afiness of great danger The con
fiuence of the rash may be suspected even n the papular stage
more by palpation than mspection of the slan of the face but
1h1s feature may not be evadent until the rash has been 1n the
fully developed pustular staye for oue or two days vz on
the exghth or minth days of eruption altbough patches of
confluence may appear round the nose & day or two earher
At this pomnt the appearance of the patient 18 dreadful the
face covered with a continuous layer of pustules greatly
swollen with bips protuberant snd shanng mn the pustulation
The faueral buccal and palatel mucosa 13 inflamed and covered
with sloughs and the tongue swollen dirty and fissured The
pstient complams of pan on swallowng some degreo of
Iaryngitis results in hoarsenrss and he msy be wornied by a
harsh panful cough The appearance of the face 1s repeated
on the upper part of the back the extremuties and to some
extent on the chest and gemitalia fhe patients general
condition 13 muerible 1n the extreme the Recondary fever
bemng as well marked as the primary n all confluent cases 13
at its height and the temperature may reach levels of between
102° and 100 © The pulse 18 rapid and compressible and
Tespuritions are accelerated  Though in a low moamng zerm
stupor the patient can be roused and may esen take nounsh
wens amazingly w2l With the advent of crusting vn the face
the pain of the eruption on the face and hands becomes more
bearable but by this time an intense inflammatory reaction
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Consequently 1 1840 the practice was abolished by Iaw 1n the
United hangdom

Variola Minox

Transmussion  Whilst m our own experience this epdemic
type has been spread by an mtermediary or fonutes the mode
of transmussion 18 usually by close and continuous contact
and according to McSweeney (1931) casual contacts are
unlikely to be mfected

Infectiity This 1s much less than that of variola major
and 1 mdividual cases A F Camertn (1932) has suggested
that 1t 18 proportional to the
profusion of the eruption The N MEs € exF
patient 1s potentially mfective 2pR]s]el7
from the first symptom and [ T I
remams <o till the last crust has
separated on the average tlus
taking three to four weeks
Incubation Period and " T
Q The mcut i TR
peniod usually falls within ten 1 \‘
to fifteen days but periods of ¥
eighteen and twenty one days R
have been recorded and con T
sequently quarantine or super ¢ T mporature chart in
vi3ion of contacts 18 mamtamed  case of vanols mmor m un
for three weehs oo mated patient  Secondary

Clinucal Features In Ius
serres Marden (1936} reports that only 8 51 per cent of patrents
gave no lustory of symptoms prior to the outerop of the focal
rash the great preponderance showing a defimte 1mtial 1llness
The onset 13 sudden with well marked elevation of temperature
to 101 or 104 F headache backache vomitmng chlls pamns
i hmbs sore throat and nausen bemng the commonest
features The febrile disturbance continues for two to five
days but usually by the third or fourth day the temperature
becomes normal and the patient may feel well Hwmemorrhagie
and erythematous prod 1 rashes are ly seen

Stage of Eruption  McSwecney (1931)1s of the opinion that the
rashnes erappears before the thirdday but Marsden (1936) found
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2ppears on the normsl shin i sreas whero tho rash 1s less
dense and this together with bleb formations resulting from
tho coalition of groups of lesions on the arms or back results
m extensive exfoliation of the cuticle which 1s thrown off
sheets leaving o dirty granulating surface Duning this stago
wasting 1s rapid  As seabbing proceeds over the body the
general condition improves and thissreflected m the expression
of the eyes which clear and alert n the spectacle shaped
normal shin of the orbits seems somewhat mcongruous mn the
almost continuous scab encasing the rest of tho features
Pochs on the distal parts of tho extremties do not always
undergo the process of rupture and seibbing  m & number tho
contents seem to dummsh the poch becomes flabby and
eventually dries up to form a sced 1n the substance of the shin
rather than an excrescence in the shape of a crust This
Pprocess 1s most noticeable on the lower legs and dorsum of feot
With the easting off of scabs the goneral condition rapdly
rmproves sleep appetite and waight are regrined and i spito
of extensive shin destruction healing 1s remarkably rapd  In
the confluent case boils and abscesses are pirtienlarly hable to
occur and scarrmg 15 extensive particularly on the nose
cheeks and chin  Death m these cases occurs about the
tenth or twelfth dvy from myocarditis wnd errculatory enfeoble
ment the latter resulting beforo death m fatlure to react with
secondary fever and in the comparatne falure of Jesions to
develop on the distal part of the limbs

Variolation  This method of producing, active immumsation
although practised by many prinatno commumties from
earliest times 15 now only of historic nterest It was
performed by applyng to a scrateh m the skin matenal from
a smallpox vesicle preferably from another variolated ciso
If successful on the fourth day a cluster of vesicles apponred
at the mite of 1} beoquently b g pustular
about the eighth day At tlus timo the symptoms of thn
mvasion pened of smallpox appeared and about the eleventh
day o generali ed smallpox eruption appeared and ran sty
usual course The imoculated disease was nsualls jn the
modified or discrete form but sometimes a severo or fatal
attach resulted  Moreover tho inoculated disense was
infectious so that eprdemics of smallpox mught be started
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Marsden & statement 1t would clewdy be nyndicions to place
106 much rebanee on this pont w distingwshing between the
two epdemic types Death 15 an mfrequent termination to
vanola munor fatal cases wsually occurring m those already
s\\ﬁcrmg from other serious illness

Vanous I slan 1 arse in
conv’ﬂascenm but A F Cameron (1942) states that corneal
tion and op t 4 the only jmportant com

plieations  Post varwlar encephalifis was scen by Marsden m
saven wstances of whuwh thres proved fatal smong the
13 636 catea of vaniola mmor admutted to the London smallpox
hospitals dunng the 1928-34 opidemic
Main Differences between Variola Major and Minor Irom
the descriptions given above it will be scen that vanola mor
dsffers from variole major chiefly 1 the following character
1sties  Its infectivity 13 much less and 1its mcubation period
may be prolonged The mitial period 18 fess severe  the rash
18 usually less profuse and may bo very scanty maturation
15 more ripid  secondary fever 1s tncommon snd not great
n amount  Mortality 13 negligible 1t 19 equallv evident that
a study of smgle evses does not enable n classification nto one
or other of the epidemuc types to bo made
Diagnosis  Just as early diagnosis 13 all mmportant for
u\e mdividal attacked by diphthena 5o 18 the early diagnows
ol P t for the m which 1t
nppears because early recogmtion 18 necessary for admms
trative action to be effective  Ricl etts (19n0) has observed
that smallpox 18 & disease 1in wiich a certain diagnosis can be
amised at m almost every case but he prefaces this by remarl
mg that 1t presents more dyfficulties n 1ts dotection than most
other dweases  These Wanklyn (1919) asenbed to the fact that
Iy the posability of the p of smallpox never
enters 1nto the mind of the medical attendant and while i
these days of mtcmnational amrangrments for the rapid dis
of mformation regarding the of mfectious
disease together wath the careful s\mc\llance exoraived by port
medieal authorities we may beliove, thers 18 much less chance
than formerly of smallpox appearng suddenly and unex
poctedly nevertheless 1t nould bo unwise to allow 1t to pass

out of nund altogether In dingnosis all who have written
sconE v
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dofimite porcentiges in whom the eruption crme out on tho first
and second day, althouph in « substantial majorty the third and
fourth days wero the favourite days of appearance It may
howeter, be delayed until the seventh or cighth day and
Garrow (1924) hes roported cases as Ite as the 10th day

The first lestons nsually appear on the face a few hours later
they aro seen on the forcarms and trunk, and within twelie
hours the legs are affected, the distribution conforming ovactly
with that of the major type Occasionally the first lcsions
have been roported on the chest and back  Tiie eruption does
not come out 1n crops although some have suggested th the
slightly more advanced stage of the lestons on the face as
compatred with those on the legs bemng i conformuty with the
evolution of all smallpox eruptions whether of the major or
mor type It goes through the usual stages of ovolution but
maturition is more raprd  The papular stage lasts for thirty saix
to forty eight hours Marsden (1936) describing the papule as
unobtrusive pm head in size and sensible to touch T esicnla

tion appears on the third dav vesicles bemng sometimes
wregular m outhne and although comparatnely superficially
set 1 the shin fairly firm to the touch and not hemsphencal
as n vanola major  This stage 18 usually short Ined seldom
more than twenty four hours and by the fourth dav pustulation
has begun  The resh attmns 1ts height by the fifth or sixth
dav and by the seventh or eighth day scabling will have
commenced on the face but it may tako longer to appear on
the extremities Usually tho scabs have fallen away by the
end of the third or fourth weeh but i confluent and sem:

confluent cases they perist for s1x or eight weehs and some

times ¢ven 1 mld cases sceds may rematn in the soles of the
feet for many wechs Scarmmg 13 not so deep as m variols
major and Marsden (1936) notes that m over 11 per cent of
patients on leaving hospital pigmented scarrmng was noted

whilst 1n a few pitting on tho face was evident  Difficrenced m

ther findings wmn respect of the occurrence of secondary fover
1n variola minor has been reported by vanous wnters  Thus

McSweeney (1931) neser observed 1t among Cardeff cases

while Marsden (193b) found it i 632 per cont of London

crses Wbt it 15 cleatly a featuro absent from the courvo

of the disetse 1o & very Iarge proportion of patients 1 view of
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gien time the lesons are at the same stage of development
and the farrly constant period taken to reach the varous
stages 1» of great mmportance and careful observation of these
features will be most mformative

In the prodromal stage and in the absence of a history of
exposure diagnosi 13 mmpossible on the grounds of signs and
symptoms alone the onset of an acute febnle disturbance
bemng usually ascribed to influen.e  Should a prodromal
petechial rash appear mnvolving the flexures of the groms the
diagnosis of smallpox becomes a practical cortainty  Scarlatmi
form prodromal rashes may suggest scarlet ferer but throat and
tongue signs would be absent 1n the utial stage of smallpox
The presence of respiratory catarth and hophk spots would
serve to distingwsh between smeasles and a prodromal morbilt
form rash but confusion with measles 13 much less likely at
this pertod than 1n the papular stage of the true eruption
According te Wanklyn the slalled observer 13 more likely to be
musled than the nexperienced in the last mentioned as the
measles rash when full out on the face may bear dn extra
ordinary resemblance to smallpox In vanola major the rash
may show confluence even m the papular stage but a well
marked rash of this type would be expected to present
shottmess though this 14 not always a rehable gmde 1 either
the major or mmor forms and variola major rashes confluent
at the papular stage on occasions have been described as
velvety to the touch The distribution however will settle the
pomt as well as the presence or absence of hoplih spots On
exammation of the buceal and faucial mucosa the characteristic
yellow sloughs of the vesicular stage of smallpox may be
present at this stage of the eruption  Also at this stage m
emallpox the temperature will be commng down and the
patient s condition ameliorated whereas m measles the fobrile
and 1 disturbance 15 at 1its In the
papular stage various syphilific rashes may requre to be
distinguished from both variola major and minor but in these
apart from the Yiassermann test the absence of pyrexia the
presence of generalised ademtis and the distribution should
mehke the diagnosis clear Papular urticara may also be
confused with mmor gmallpox but agamn careful observation
of the ditrbution and maturation of the eruption will exclude
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about the disease in modern tunes havo accepted without
question Richetts emphasis on the distribution of the focal
eruption and this romamns the sheet anchor mn diagnosis
whether the epidemtc type in the course of which tho individual
case oceurs 13 major or mmor smallpex In this connoction
however two pomnts must never be lost sight of It has
alrcady been pomted out that the complete development of
the true rash from its first appearance 1s tardy, and 1t wall
not be wholly out till the third fourth or oven tho fifth day
1t may not bo possible therefore, to assess the full sigmficance
of the distrtbution until a fow deyshave passed and moreover,
1f the patient 18 the first m an outbreak 1t 13 most unhhely that
a dsagnoms will be made until this stage has been reached
It must be reabsed therefore that wlule practically all cases of
smallpox can be so clasafied eventually, ths will only be
possible m & certamn proportion after a sufficient portod of
observation has elapsed  In determing tho exact sigmfieance
of the distnibution few real errors would occur if Wanklyn s
precept could always be borne m mund namely that lesions
are present 1n ascending order of density on abdomen chest
back arms and face This author also recommended that m
cases which were not perfectly straightfornard a diagram of
the distnibution should be made as he had found this a sur
prisingly useful ard to diagnosis  The other pownt to appreciate
1 respect of distribution 1s that this feature of tho rash may be
so modified by previous tion that the total number of
lestons may bo very small In this connection it should
scarcely requiro to be emphasised when so much depends on
ascertamng the distribution of the rash that the wholo of the
shin surface should bo thoroughly oxammned  Although
attributing first 1mportance to distnbution the morphology
of the lesions and therr modo of maturation as a whole should
not be overloohed Such pomnts as shape umbilication
shottiness whether multi or unilocular are m themselves
ery msecure foundations en which to base a diagneus but
talen together these featurcs wall assist in tho docision for or
agamst smallpox smce evenin the most attenuated rash thero
may bo one leston which 1n 1ts characterstic morphology and
evolution will provide the clue to dagnosis Ihe gradual
evolution of the eruption monophasic 1 tho sense that at any
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population taccima lesions resulting from auto or hetero
inoculation especially 1n those sufferng from seborrheea or
eczema may give Twe to difficulties in dagnoss  In such
circumstances the morphology of the eraption 15 exattly that
of smallpox and when the vaccimal material has been 1m
planted on raw weepmg surfaces the result of old standm,
eczema the clmical pieture produced 1s exactly that of con
fluent smallpox and m additon there may be considerable
constitutional disturbance The distribution however wall
supply the answer to the problem  Finally 1n the exammation
of any ca.e suspected to be suffermg from smallpox the state of
raccination may be of a.sistance m diagnosis  The annual
tables given m tho Peports of the Cluef Medical Officer of the
Minsstry of Health showing the distribution of smallpox cases
according to 2ge and vacomal state pont fo the almost com
plete absence of smallpox mn vacemated children under ten
and m persons under twentv who have been successfully
re s The p of v and re
scars at these age periods therefore practically excludes
smallpox

Diagnesis by Vacaination  From lns observations on the
results of vaccmation performed at various stages n the
meubation mitial and emptxve periods of smallpox Prcketts
concluded that done on the day of
emergence of the true rash would not be conclusive but that
successful vacemation performed three days after the appear
ance of a doubtful rash would exclude smallpox [hat tius
rule holds 1n vanola mmor 1s disputed by some but m Marsden &
{1936) opimon successful vaccmnation duming convalescence
from vanola mmnor should cast the gravest doubt on the
accuracy of the ongnal diagnosis  Moreover with respect
to vaccumation after the outcrop of the focal ra.h he found no
fundamental difference between the behaviour of wvarolu
mnor as compared with that of variola major

Laboratory Diagnosis  Although the diagnosis of smallpox
may be estabhished m the laboratory by the productmn
of lesions m ble anmmals
and stammng of flme from suspected lcmom it s
\uth thc two latter that the laboratory worker s now

tion 1on  and
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smallpox  Cases of smallpox in the carly papular stage with
menmngism may closely resemble cerebro spinal fever It
may not be possible on ono lumbar puncture to exclude the
latter and the only course open may be to awmt further
dovelopments In the tesicular stage the disease most lihely
to be mstaken for smallpox 1s chickenpor and the differentia
tion of these two diseases 13 the most important pomt n
diagnosis  Below are tabulated the mam contrasting features
but 1t should bo clearly recogmsed that the eruption of smallpo<
15 not merely an inversion of that of chichenpox, eg there
m1y be Iittle or no lessenmg of the density of tho smalipox
rash on the upper extremity as we pass from tho wrst towards
the axilla whereas in chichenpox there 1s wsually a gradual
fading 1n density from the proximal to the distal parts of both
extrermties Also the density on the upper part of the back m
smallpox may be as great as that on the arms Lastly, tho
presence of lesions on the palms and solis does not in at<olf
mahe the diagnoss of smallpox

Smallpox

1 Distribution centnifugsl In
both major and minor types den
sity greatest on face next on arms
and then on back Tends to spare
flanks and awlkr and prominent
on exposed parts Iurst seen on
brow face and wrists

2 Charagter Round and deeply
set in major type  In mumor type
or the mod:ified major type may
Ls uregular 1 shape but gues
umpresston of bewny, 1 the skin at
vesicular stage  INo true eropping
m ether type but monophasto in
development

Chickenpox

1 Dystribution centripetal
Density greatest on trunk and
face least on extremities and
absent or scanty on forcarms and
legs  Present on flanks and
oxlle and no specral preference
for oxposed parte  First scen en
trunk

2 Character Oval thin walled
arregular in outhne superfictal
skin  Definito ovidence of crop
ping

Bronude and sodide eruptions may rometimes simulato the

smallpox cruption but the differonces in distnibution and the
slow maturation of the drug rishes should deeido the dingnosis
Pustular syplalides acne and smpetigo may present certmn
resemblances to smallpox especially vanols minor but whilst
1n these the distrsbution 13 not that of smallpox st should be
remembered that the dieases may co-eust  During epidemes
when mase yacenation 18 bemg carmed out n the general
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population taccimia lesions resulting from auto or hetero
moculation especially m those suffermg from seborrhea or
eczema may give rie to difficulties i diagnosis  In such
arcumstances the morphology of the ernption 1s exactly that
of smallpox and when the vacemal material has been
planted on raw weeping surfaces the result of old standing
cczema the chmeal picture produced 15 exactly that of con
fluent smallpox and i addition there may be conuderable
constitutional disturbance The distmbution however wll
supply the answer to the problem  Finally m the examination
of any case suspected to be suffermng, from smallpox the state of
raccination may be of assistance ;m diagnosis  The annual
tables given 1n the Reports of the Chief Medical Officer of the
Mimustry of Health showing the distibution of smallpox cases
according ta age and vacemial state pomnt to the almost com
pleto absence of smallpox 1n vacemated children under ten
and mn persens under twenty who have been successfully
e vacamated The presence of vaccmation and re vacemation
scars at these age periods therefore practically excludes
smallpox

Dragnosis by Vaccination From hus observations on the
results of vaccmation performed at vamous stages in the
meubation mtil and emptlve periods of smallpox Picketts
concluded that done on the day of
emergence of the true rash would not be conclustve but that
successful vacomnation performed three days after the appear
ance of a doubtful rash would exclude smallpox That this
rule holds i vanola mmor 18 disputed by some butin Marsden s
(1936) opmion successful V. durmg conval
from vanola mmor should cast the gravest doubt on the
accuracy of the omginal dhagnosis DMoreover with respect
to vacemation after the outerop of the focal rash le found ne
{fundamental difference between the behaviour of varola
mumor as compared with that of varola major

Laboratory Diagnosis  Although the diagnosis of smalipoy
may be blished m the lab y by the pred
of lesions n ptible  animals l 1 proced
and stamung of films from suspected lesions 1t s
with the two latter that the laboratory worker 18 now
§ 1 Aggl and it




230 SMALLPOY

fixation resctions may be performed by observmng tho
effects of known antiera on antigens derned from lestons
According to Tulloch (1932) complement fixation 15 the most
delicate but great precision 1s needed before uniform results
are to be looked for Marsden (1936) however places con
siderable reliinee on the flocenlation test, which m Ins sertes of
cases of variolr munor gave results unapproached by other
laboratory methods The complement hxation and flocenlation
tests however suffer from the drawback that vesicular flud or
scabs from the patient are required and at this stage m the
disease the clmucal diagnosis will probably have been mode
The disadvantage of this time lag 19 obvious but Van Rooyen
and THmgworth (1944) have devised a method which can be
apphed on the first days of the rash  Films are made from the
scrapwgs of lesions and stamed by a special method to show
elementary bodies The distmetion between vanola and
varicelln 13 that the former are larger and can bo readdy
d ated m the lar papular and vesicular stage of
the disease  Obviously if the claxms made on behalf of ths
procedure are substantiated a very valuable advance
smallpox diagnosis wiil have been made
Prognosts This depends on the three mam factors of
epidenic type state of vacaination and age of the patient
Epidemic type may be considered of first unportance because
wrrespective of the other two factors the prognosis s practically
always favourable m vanola munor In the years 1922-29
mnelusive 1 G0 888 cases of vamola muor sn England and
Yiales the death rate was 3 49 per 1000 cases This may be
compared with the death rate m England and Wales from
variola major between 1011-20 inclusrve when 1t was 9483
per 1000 or with that of 160 per 1000 m London 1n 1002
Tt follows from tho above that the other two factors of state of
vacemation and sge only require consideration mn so far as
they affect prognosis m varola major  With regard to tho
former McCombies often quoted figures show thst in the
A AB hospital cases whereas in vaceinated patients under
tnenty years of age the case fatality was 1 30 per cont m the
unvaceinated 1t was 26 0 per cent , while for tho o over tuenty
1t was 93 per cent m the vaccmated and 35 6 1n tho unvaer
nated  Tarming to the effect of age on prognosts 1t 1¢ found
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that the fatality rate of unmodified varola major m chuldren
under five 18 about 40 per cent falls during the next ten years
ago penod thereafter mncroasmg till after forty years 1t may be
greater than mn young children In mdimdusl cases very
bright erysipelatoid or heemorrhagic prodromal rashes usually
pomnt to a severe oncoming attach In the hemorrhagic
climeal type death 15 practically mvartable between the fifth
and tenth days The seventv of other cases depends on the
profusion of the eruption various wmnters being mn agreement
that confluent cases show a 60 or 70 per cent case fatalty
sem1 confluent under 10 per cent and discrete under 5 per
cent  Such fitality rates apply to umprotected mdinduals
as m c& es in which the rash 13 confluent previous vaccmation
even <t some remote period may be expected fo give a more
favourable aspect to prognosis  If death ocours from smallpoy
1t usually does 5o from heart failure following exhaustion or
pneumonia

With regard to prognos:s m pregnant women all aye agreed
that the occurrence of the unmodified form of vanola major 1s
a serious event abortion bemng frequent m severe types and
supervening 1n about one third of the more moderate attacks
In variola mmor abortion 15 much less common and Marsden
{1936) regards this as rather surprsing m view of the undoubted
tendency to uterme h@morrhage evinced by many women at
the outset of thewr attacks of this form of the disease He
believes however that the onset of smallpox did play some
part in the mduction of labour durmmg the last two months of
pregnancy in a number of s cases The effect on tnfants of
the development of variola mmor 1n mothers about the time
of parturition has been studied by Mareden and Greenfield
(1934) Their observations mdicate that mnfection m utero s
more or less of an accident but 1f 1t ocours the infection of
mother and child 1s not smmultaneous the chid showing an

bat period pond 1o that of moculation

smallpox the time of mfe ding to the diat:
pre eruptive period  Should the ehmld escape then 1t might
sumlarly acquire 1nfection at or about the time of separation
from 1ts parent this being particularly liable to happen if the
mother s Tash was m 1ts early stages when birth took place
If the child escaped these two contingencies 1 the absence of




232 SMALLPO

prompt successful vacainaton mfection acquired by the usual
method of mhalation generally showed 1tself after the normal
meubation pertod  Finally o feetus escaping congemtal
mfection and remammng in utero untdl the mother 1s con
valescent may be bornormmune 1 e refractory tovacemation
but Marsden and Greenfield are careful to pomt out that the
1immunity may have been the result of an intrauterme attach
leaving no superficial esidence  Many c1s0s are on record m
which cluldren m hko circwmstances, have been born with
ty preal smallpox sear<

Prophylaxis  The procedures applicible to the prevention
of smallpox are notification 150lation 1 special smalipox
hospitals and termmal disinfection of premuses clothing and
bed clothes and every single article which has been m possible
contact with the patient These measures supplemented by
and as A F Cameron (1932) has pomted out really dependent
on prompt vacenation and re vaceination of contacts have
praved efficacious 1n hmrting the spread of varola major
Durmng outbreahs careful attention should be pad to the
mmmedhate contacts since among these mmssed cases who stil
show evidence of the dicease 1n the shape of scurmng and
pigmentation may have been responsible for the mfection
Tmmediate 1acemation should be offered to all contacts and
careful quarantme and supersision 1mposed for sixteen days
1n a reception house if possible on all famulial and intunate
contacts  School closure 18 not roqured and the oxclusion of
contacts from school will obviously depend on therr state of
vacemation It has abo been found very u oful to make
chickenpox notifiable smnee 1t 15 vsually mistakes i drygmoss
of the Intter which are responsible for miseed cases contmung,
to spread infection  The Jast mentioned measure 13 of littlo
value however unless a practitioner experienced m the
diagnosis of smallpor and chichen pox examines tho ctses
and verifies the diagnosis  Tsolation has always been carned
out m this country in recent times m speasl hospitals ot
apart for smallpox these bemng far removed from thickly
populated arcas though‘ 1 sevoral of the largo provincisl

centres it has been i exped to havo the fipox
Jiospital though a soparat, umt for

d; rative purposes
atuated m elose proximuty to the fover hospital  In smallpox
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hws]nta\s 2000 cubie feet per patient has been laxd down as &
d of dat carefal y must always
be taken in respect of vacenation and re vaccmation of staff
and specal arrangements are necessary for the disinfection of
the persons and clothing of all who leave the hospital ~All
these measures while absolutely necessary i varola major
1mpose a burden on the finaneial resources of local authonties
and a strong body of opinton has grown up m England as a
result of recent expertence of the mmor epidemuc typo of the
disease that i outbreahs of this type less elaborate procedures
are Justifiable In 1 report on the subject (Reports on Pubhe
Health and Medical Subjects No 62 1931) the Muustry of
Hezalth has outlned certamn modifications of the ordwnary
procedure which mught be considered by local authorities
when confronted by varola mmor In this 1t 18 suggested
that on the occurrence of the first cases 1n anv grven outbreak
the usual strict measures should be applied 'The observation
of & small number of cases will usually determme the epidemic
type and should 1t prove to be wamols minor loeal autho
Tities need not continue to carry out all the procedures necessary
for major smallpox A policy of strct 1solation 1 hospital
of all cases need not be adhered to and 1n this connection the
observations of A F Cameron (1932) on the basis of his
experience of the London epdemte of vanola mmor in 1929-32
are of the highest value He stated that not more than 14 per
cent of all cases removed to hospital were i need for ths form
of treatment and 13 of the opimon that a process of selection
should be appled the case with 100 lesions on the face to
recervo consideration and those with 300 or more usually
to be solected other cases which could reasonably be 1solated
at home and where all occupants are protected by prompt
vaccmation should not be removed He also suggests that if
necessary nursing asustance might be provided  The Minustry
Report also raises the question of the advisability of treating
patients suffering from variola minor m an wolation block or
m special wards of & fever hospital where the staff ts fully
protected by vacemation and the admimstration of the hospital
m every respecc careful and thorough  Since there 13 frequently
should be circulated with
up to-date clmxcal accounts of vanola minor and provision
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made for the services of smallpox consultants  Vatume
Iymph should bo made ay ulable to practitionors for the vacons
tion of suspected cases and contacts Tho supervision of
contacts should be limited to those who have been m close
relationship with tho patient from the moment of lus first
symptom until the appcarance of s rask or jsolation, and
perconal visitation of contacts may be replaced by notices
from the Medical Officer of Health  Consideration of this
modified proceduro mdicates how far the views of public health
worhers have changed since 1920 wn relation to smallpox as a
result of the epidemic of vanola mmor which appeared in
England and Wales about that tune Thuws chango has beon
pressed upon them by the logic of events but 1t 13 essential that
there should be no confuston of thought as to tho metsures
necessary for the prevention of vanola major ‘Tho possibility
of the mtroduction of thus type mto & commumty should pever
be lost sight of erther by itsolf or comcrdent wath the yunor
type Morcover 1t would bowell to bear in mmnd the Muustry &
rocommendation that there should bo mamtamed the popular
and unbrased education of the population of the safcguards
which the mdimidual can obtam by vaccmation aganst any
form of smallpox

Treatmtent  Attempts at specific trcatment have been mado
by the mjcetion of bovine antrvaccial sorum but the results
are not striking wlule others have tried human convalescent
serum with simular results  Wilkinson (1943) however regards
the ad 1on of consal smalipox serum taken
from the donor between the fourth and srsth weeks after onsot
of smallpox as promismg and beliovos that 1t might con
carvably be of benefit in the toxic phase of the 1liness  In vew
of the stpsis which 13 such a prommnent clement mn smallpox

hemotherapy with the sulpl do drugs has been employed
among others by the abovo named worker who 15 of the
opruon that sulphamlamide 1s of undoubted valuo in tho

treatment of reptic compheations  Wo have had the oppor
tumsty of treating a small senes of cases of vanola major with
sulphsmlamide sulphapymidme snd sulpl athazine and aro
In agreement with other observers that no effect on the hemor
rhagie form of the dicase or on the tovremic phase of other
types was produced Somo hiavo clammed a sigmficant reduction
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m mortahty rates 1n confluent smallpox but our number of
cases of this type was too smoall to permit of the apphcation
of this cntical test while there was no demonstrable effect on
the evolution of lesions or on secondary fever There was
however an almost complete absence of eye and lung com
plications even in severe confluent cases and there was
remarkahbly rapid healng of raw surfaces after exfoliation
of cuticle when treated by the apphcation of jelonet gauze
and sulphonarmde powder the destruction of the true shin
bemng apparently hmxted Tt would appear logical therefore
to wmtiate sulpk at the lar stage
with heavy doses 9-12 grms per day and contiue on a
dumimshing scale for ten days with the usual precautions of
gwing abundant flmds and watching the urme carefully
Apart from tlus treatment 13 largely symptomatic Diet
during the prmary fever should be flud consisting of milk
augmented by one or other of the patent foods With the
remission of temperature following the primary feser the diet
should he up to the hnut of the patients capacity and n
certam cases even of the confluent type the appetite may
Temamn remarkably good such patients in owr experence
bewng able to cope with what amounted practically to a full
muxed diet throughout the whole of a severe and exhausting
'y fever D fort wn 1/ 7 may be alleviated
with & cocame spray to the throat wmmediately before meals
whilst 1ced drinks and 1ce cream may be more readily tolerated
m this phase  From the commencement of the 1llness a routng
of frequent conscientious attention to the foilel of the eyes
mouth and nose should bo established and thmuﬂhuut the
1llness i ttention fo the shin1s
have been ded for L to the
shin lesions Ve prefer dustng with a powder contammng
1odoform and borie acid or pamting with s watery solutnon
of potassum permanganate but omtments contaming
carbolic acid or pamting the lesion with tmeture of odine
aro favoured by some Frequent warm baths contamung
potassium permanganate or dettol should be given as soon
as the patient 13 able to take them and 1f arrangements can bo
made the continuous warm bath 1s lughly spoken of At the
stage wWhen tho lesions are wnitating or pamnful boric Lint soakg
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Lept most with rced water or an acnfluvme emulston
an oly bass are useful espeartlly on the hands and face
For headacke, cold appheations to the head should be made,
and for restlessness and smsomnmia chloral and bromude, or
barbiturates will be requred Tepid or cold spongmg will
also help mn these states espectally when the temperature 13
high but m the more marked forms of delirsum morphme
or morphme and hyoscine compound are necessary and m
addition the patient must be strietly watched For baclacke
hot fomentations are the usual remedy Laryngitis 1s treated
by the steam tent and hot fomentations to the nech and
tracheotomy will have to be performed m certrmn ctees  In
convalescence varlous forms of shmn sepsis and mflammatory
conditions of the eye may requre treatment on the usuil
lmes A problem may be presented by the appearanco of
sub ungual dises late 1n convalescence  Some have expressed
doubts as to therr power of infecting others but 1t 15 well to
take no msks and they should be dealt with by filng the nul
down to the level of the dise whereupon 1t 1s easy to dispose of
the fine dry ponder of which it consists Tho removal of scabs
n such situations as the scalp can be hastened by caroful
digging out with a scalpel but some of the small deeply em

bedded crusts left after abortne eruptions present difficulties

Somethung can be dene to hasten their removal by means of
starch poultices, but time 13 the main factor 1 complotmng
exfobation In wards where sovers smallpox 15 bemng treated

deodorants are usually req; 1 even when the most thorough

vontilation 1s possible




CHAPTER XY
VACGINATION

Vaccima or Cowpox 18 an mfectious diserse occurring natur
ally m bovines and a brief recapitulation of 1ts mam features 13
nocessary before p d to a d of human
vacemation It causes vesiculation and uleeration of the
udders and teats and a simlar condition ocours m horses
sheep goats swie and fowls but the exact relationshp
between the pock diseases of vanous ammals 18 still obscure
Cowpox 15 transmssible from ammal to man and although
relatively rare m the United Km,_,dom at the present tune
examples of naturally are Ay
encountered in the shape of vesicles and pustules on the fingers
and hands of cowmen and milkers  These lesions are associated
with lymph and 1 disturbance whilst
morphology and d P they are lly the same as
those resulting from vaccnation Owmg to thewr ranty they
may puzzlo the practitioner

Relationship of Vaccinia to Smallpox It had been noted
that persons who had suffered from cowpox escaped small
pox and Jenner put this to the proof by first moculatmg a
human subject with cowpox A few months later he failed
to mduce variolation mn the same person and m 1798 when he
published his work the foundation of vacemnation as a method
of protection agamst smallpox was laid  Early experimental
work indicated that the virus of vaccmua and varola were
identical S M Copeman (1902) produced varolation m
monkeys by the moculation of material from human cases of
smallpox and found that moculum from the monkeys when
jected mto cows after several passages finally produced
lesions simlar to thoso of cowpox  Whilst the immunological
worl of Gordon (1923) and Cragie and@ Tulloch {1931) has
further confirmed the relationship between the virus of small
pox and vaccima more recent worh has tended to disclose
differences by means of serological ana.lysxs Thus Amues
(1932) d it m the ag;
of vacerua on one hand and varnola “hether nor or major

w
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on the other  Agum the sork of Downre (1939) would indicate
that bovine cowpox 13 not demved from bumans infected
with variola or vacema as had been thought but 1s a diseaso
sur generts and oven that natural cowpox 1s not :dentical
with vaceuna  All though contammg antigens m common
alo possess antigens specific for the homologous virus whilst
there are also lustological differences between the experimentsl
lesions produced by strams of cowpox and vaccima virus
Nature of Vaccima Virus  YWhalst these recent studics appear
to cast doubt on the identity of vamola, cowpox and is
derivatine vaccima virus 1t 18 unhhely that therr vahdity
extends beyond the laboratory The onginal conception that
vacemua virus was s vanant of variola varus resulting from
ammal passage still holds, and the fact remams that the most
important feature of vacama virus 19 that it shares with
variola virus the speaific property of producing activé immumity
to smallpox  Other important charctenstics are that in
vaccina shin lesions remain localised to the site of inoculation,
that 1t 1s non infective in the sense of smailpor, and 15 incapablo
of producing that disease It 15 now generally recoghused
that the elementary bodies first observed by Paschen (1906)
i vesicle flmd from vacctma are identical with the casual
orgamsm of the condition and vamous workers mcludmg
Rivers (1931) and Goodpasture and his co workers (1932)
succeeded 1 growing vaccima varus on chicken embryo tyrodo
medinm and the chomo allantoie membrane of hens eggys
On these media 3t has been carned through numerous geoera
Peference 1s made below to 1ts :immumsing properties
Vaccination  The Reagent Jenner had shown that the cow
PO vIrus d 1ts capacity for producing its ¢k torstic
Jeston and immumty agamst smalipox when transferred from
one person to another and consequently as orygamally prac
tised vaccmation was from “arm to arm ' It was suggested
that mn this way such discases as syplulis nught bo transforred,
and although the Yaccmation Commussion of 1880-96 con
cluded this conld not have happened to any substantial oxtent
that Commisston decxded that ealf Iymph should be used for
ton A dingly public v were forbidden
the V aceination Act of 1898 to employ the am to arm
Vacane lymph 18 now obtamned from cales winch

tions

v
by
method
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have been moculited with seed lymph This conswsts
generally of stramns derived from smallpox passed through
monkeys and then on to bovines and by periodical cutaneous
passage through the rabbit the capacity of the seed lymph to
produce satisfactory 0 can be d for many
years InEngland the seed lymph 13 imoculated 1n calves four
to sr¢ months old on the abdomen 2nd mner side of the thighs
On the fifth day the vesicles are remaved by a Volkmann spoon
and after trituration glycerine 18 added and also o1l of cloves
The lymph 13 then stored m the cold room below the froezing
pomt of water Before 13sue 16 13 put up 1 capilary tubes
each contammng about %5 ¢ ¢ of emulsion an amount sufficiont
for one vaccmation Also before 1ssue the calf 15 slanghtered
and a thorough post mortem examnation made Bacterio
logical exammation of lymph 18 also carred out and none 13
1ssued until orgamsms wre elimmated or reduced to & or less
per mithigram  Control of all institutions producing vaccme
lymph for sale 1 this country has been established mn Great
Britemn by the Therapeutic Substances Act 1925 wiich by
means of regulations prescribes standards of potency quality
and purtty

Whlst calf Iymph has a long and honourable career as
a remarhably effiment antigen 1t 18 hardly to be supposed that
immunologists would rest content with a reagent from which
contaminating organsms could not be excluded espscially 1
the earlier stages of production New possibihities have arsen
snce the introduction of cultwre virus This has been used
m human but while ful takes can be
produced the resulting immunity when tested by subsequent
vacemation with calf lymph has been shown by Donally (1939)
t0 be much less durable than that obtained by tho older method
Whether this 18 dus to the method of
practised or to a dimnution of the virulence following artificial
culture 18 not yet clear but while there are inherent po-sibilities
1m the nse of culture virus 1t would be unwise 1n the meantime
to supersode the method of calf lymph vaccination by scanfica
tion unless for expenimental work

Method of Vacaination  Inoculation by scarification 1s
slmost mvsnably practised m the Umted Kangdom  The sive
chosen 13 usually the skin over the insertion of the deltord but
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practitioners aro often requested to vacemate female children
or young women on the leg and for this purpose a site about
the mddle of the external surface of the thigh may bo chosen
We cannot say however that our experience has always been
happy m the choce of this site as the provnuty to the naphin
arca m children and the free movement m adults sometimes
results in severe reactions  After rendering the shin surgicalls
clean with soap and water or methylated spt and malang
sure that 1t 1s thoroughly dry afterwards the contents of the
caplllary tube are expelled m a single drop or dimided up 1nto
as many drops as msertions  Multiple searsfication and cross
hatehing were deprecated by the 1928 Commtteo on \accma
tion which recommended that by means of a needle or seanifying
mstrument a sngle seratch about 3 mch long should bo made
through the drop care bemng taken not to draw blood  This
procedure seems to have been modified how ever, a3 instructions
1ssued with Jymph sent out from officral sources now recom
mends scartfication to be carried out with threo strokes §inch
long and § inch apart the lymph to be worhed into tho arca of
scarification by gentle rubbing with the scarifier Vo are m
agreement with the latter recommendation if for no other
reason that tho probabnlity of a take 13 greatly enhanced
The lymph should be allowed to dry mto tho scarified arca for
at lcast ten minutes, when a dressing of ascptic Iint 19 put on,
and later when the eruption has appeared a mld sntweptic
dusting powder m1y be applied Tt 1s unusual for an attempt
at primary vacemation to fail provided the operation 13 caro
fully performed but if 1t docs, & second and thurd attempt
should bo mado before accepting the mndrvidual concerned as
naturally immuno to 1acemation

Another method 1s the muliiple pressure method mtroduced
by Leako and emplojed in the United States Instead of o
sumple scratch through the drop of Iymph a necdlo held
tangential and paralle] to the shin 1s pressed rapidly mnto the
elan nbout twenty times the vacamnated arer that 1s tho arca
subjected to pressuro from tho ncedle pont bemng hopt to the
g1zo of 1 or 2 mm It 13 claimed that this method grves the
lesst amount of trauma and the smallest amount of secondary
nfection wlibt giving the highcst percentages of takes and
Dudley and VMay (1032} state that since the introduction of
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thiz method at the Greenwich Hospital the number of days
sickness attributed to vaccmation has been halved

Tnoculation of swtably diluted Iymph by subcutaneous and
ntracutaneous wnjection has alo been carried out It has been
clumed that these methods have the advantage of avoiding 2
cutaneous lexon and the probability of secondary sepsis bub
the absence of scar formation as tangible evadence of successful
vacanation may be & drawback The work of Henderson and
MecClean (1939) who employed a bacteria free suspension of
vaccma virus by intradermal mnjection suggests that a satis
fastory Immumty can only be obtamed if & vaccimal vesicle 1s
produced

Clinical Course of Primary Vaccmation Ewvidence of a
successful take in primary vaccmation 18 shown by the appear
ance of a narrow band of redness <long the msertion on the
second day whnlst on the third day a papule appears  On the
fourth day the areola increases and the lesion becomes vesicular
there bemg some 1tchiness and possibly some axillary ademtis
From the fifth to the exghth day the vesicles become larger
the contents turlid and umbihcation may appear Durmng
this time constitutional disturbances may appear accompamed
by pamn and stiffness m the shoulder dus to swelhmg of glands
m the axilla By the mnth day the lesion becomes pustular
the areols broadens and malaise begms to submde The
pustule reaches 1ts maximum on the twelfth day central
scabbing has become definite and the areola begms to fade
On the thurteenth or fourteenth d+y a firm scab has formed
which falls off i two or three weels leaving a pmlash scar
which afterwards becomes pearly white and pitted In
addition to varous degrees of constitutional reaction and
axllary ademtis splemc enlargement with abdomunal pam
have been recorded mn unusual cases Rashes may also be
found commonly between the mnth and fourteenth day
Certamn of them are und dly due to
tion of the virus and are referred to os generalised 1acoima but
their oceurrence 18 very rare Jubb (1943) stating that out of

1025 588 15 cases of lised vaccinra and
11 doubtful cases were reported to the Government Lymph
Tstabbshment while 1n o further survey 34 cases were found
among 3 289 733 veccmations performed with Coyernment
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practitioners aro often requested to vacewmate female cluldren
or young women on the leg and for this purpose & site about
the muddle of the external surface of the thigh may bo chosen
Ve cannot say however that our experience has always beon
happy in the chorce of this ste as the proxamity to tho naphin
area mn children and the free movement n adults sometimes
results 1n sovore reactions  After rendermg the shin surgieally
clean with sonp and water or methylated spmt and making
sure that 1t 13 thoroughly dry afternards the contents of tho
capillary tube are expelled n a single drop or divided up into
as many drops as sertions  Multiplo scarification and cross
hatching were deprocated by tho 1928 Committee on Vaccina
tion which recommended that by means of a needle or scanifymg
mstrument a single scratch about } inch long should be made
through the drop care bung taken not to draw blood This
procedure seems to have been modified however as mstructions
1ssued with Iymph sent out from offieaal sources now recom
mends searification to bo carried out with threo strohes §mnch
long and } mch apart the lymph to be norhed nto the area of
scanfication by gentle rubbig with the seanfier Ve are m
agreement with the latter recommendation 1if for no other
reason that the probabihty of a take 1s greatly enhanced
The lymph should be allowed to drv into the seansfied area for
at least ten miutes when a dressing of aseptic It 13 put on
and later when tho ernption has appeared & mild antisephic
dustmg powder may be apphed It 19 unusual for an attempt
st prnimary vaccmnation to fail provided the operation 1s care
fully performed, but if it does, & second and third attempt
should be made before accepting the induidual cor cerned as
naturally nxnmune to vacemnation

Another method 18 the mulfiple pressure method mtroduced
by Leako and employed in the Umled States Instoad of &
simple scratch through the drop of lymph a needlo held
tangential and paralicl to tho shin 19 pressed rapdly into the
slun about twenty times the vacemated area that 13 the ana
subjected to pressuro from the needle pomnt, being hept to the
size of 1 or 2 mm It 13 claimed that this method gives the
least amount of trauma and the smallest amount of secondary
infection whil t giving tho highest percentages of tahes and
Dudley and May (1032) state that since the mtroduction of
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Re vacawmation  As might be expected, arcording to the
nterval betwecn primary and ro vacewation there are many
degrees of reaction to the latter It 1s convement however
to consider these reactions under three broad headings  In the
carliest ye vacemation which 1619 po siblo to assume namely
ono performed while the suceeesful primary vacemnation 1s an
pracess of evolution & re vaccmation ms) take but ats
development will bo accelerafed m such » manner that 1t will
teach 1ts chmax sunultaneously with the primary, and the
Tesions of re vaccmmation wall be modified Cory (1886) was
able to perform successful ro vaccmations of this typo up
11l the mnth day of primary vacemation The term accelerated
or vacanod  reaction s also applhed to the reaction obtamed
on re vacenation of subjects who have partial immumty
remaming from provious vaccmation In this the papular
stage appests by the third day and the reaction reaches its
maumum by the fifth or seventh day enlminating i a small
veuele ox papule with scabbing  An  tmmune reaction has
alo been describrd and Leake (1926} states that this 1
accepted in the U S Public Health Service and Armv and Mavy
as ovidence of protection agamst smallpox Tt indicates a
high degree of immumty and conusts of a small area of

d d erythema ding the msertion and reachng
1ts maumum on the second or third day  Occosionally the
reaction may reach the papular stage

decrdental 1

occurs m patints with
active vacciua lesions who have brought these in contact
with & cut or abrasion 1 the shin  This auto ynorwdation will
result 1n sn aceclerated reaction  Smmlarly such lesions
may infect others Aefero wnoculafion 1 whom the lesions
may run sn ordinary or accelerated course according to
whether tho infected person has been previously vaccmated

Unless considerable caro 1s exercised auto or hetero moeulation
may reachly occur and when mass vacanation 1s bong carnied
out m the presence of an epidemic such fesions may give rise
to difficulties in differential diagnosis snee morphologically

they aro the exact counterpart of the individual pochs of
vanola  Wkren as has ociurred m our experienco hetero

noculation takes placo on a relatively extensive eczematouns
surface on the fice or hands the sumianty to smallpox may
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Iymph  According to Ricletts the distribution of these
generahsed rashes 15 more closely abin to chichenpox than
smallpox and all lesions are superficial They are sparse
commence as small papules become vestculer and finally seab
but ocersionally abort at the papular stage while some have
noted a special prevalence on the vaccmated arm i addition
to the trunk  Another type of rish seen about the samo time
15 & non specific eruption exphcable on the baus of sensitivaty
to the protemn 1n the lymph or of absorption of toxie products
from the vaceinstion lesion  Gammue (1944) estimated therr
occurrence as about 1 800 vacemations durmg the Edmburgh
outbresh m 1942  Usually they are classified as morbilhform
but eruptrons of the erythe ma mudtiforme and papular urticarra
type are well known to occur while searlatintform urticanial
and varous undufferentiated types have been reported

Duration of I y  Active y agunst smallpox
as Judged by 1n ptiality to re v on 18 commonly
acqured on the minth or tenth day after successful vaccination
and the protection 8o acquired 1s generally regarded as lasting
for five to ten years although as i all forms of actrs o immunisa
tion there may be occsional excoptions  In the mdivrdual 1t
can only be estimated by the reaction to re vacanation but it
13 of importance to note that a vaccmnated person may still
show protection agamst smallpot although his immumty to
vaceinia as mdicated by lus capacity to show the dermal
reaction to vacunation has completely disappeared and
A 1 Cameron gave 1t as his opion n evidence beforo the
Comuuttee on Vacemstion m 1928 that ay estimated by
protection agamst death the jnfluence of primary vaceination
dating maiwnly from mfancy 13 not exhausted at the sixtieth
year of Ife  That this cannot however bo relied on mn overy
wdsvadual caso was brought out by our expertence in Ldmburgh
1p 1942 when four fatal heemorrhagte cases occurred 1n patients
aged fifty five to fifty nino years all showing vaccmation scars
dating from infancy  Undoubt di ful ro tion
15 o powerful adjuvant of rmmumty Ihis 18 shown by tho
lugh proportion of those successfully re vacemnated who
remam completely 1nsusceptiblo to further vaccmation, and
who escapo tho discaso or suffer no more than a mmor attacl

sshen exposed to smallpox atself
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from 1923 onwards of reports of acute nervous disease n
assoctation with vacemation This took the form of acute
menngo myelo-encephalitis and the condition 15 now. usuﬂlly

referred to as post hahtis  althoug d
and H\mt (1932) have suggested the term acute perivascular
my as moro ly mdicating 1ts essential

features The condition clammed the sertous attention of all
public health workers and some detailed consideration 1s
therefore necessary

Post 1 Encephal The condition was d
by a Commuttee appomted by the Mimstry of Health who
published reports m 1928 and 1930 and to these we are
mdebted for much of the followmg With regard to the
epidenmological features a certan geographical and fanuhal
meidence of cases was noted Sex distmbution was about
equal and approximately two thirds of the cases were between
the ages of five and fifteen years In nearly all cases the com
plication followed primery vaccination with four msertions
and 1n a large proportion 1t oceurred between the seventh and
fourteenth day of vaccmation From the latter data 1t was
1mpossible to avord the conclusion that the process of vaccna
tion was responsible for uuhatmg the nervous disturbance
The ct hmto thol PP of bramn and
cord were per d ] and prol of
neurogha 1nfiltration of the penvasula.r spaces with lympho
cytes and mtense congestion and hzmorrhage of menmgeal
vessels No particular batch of lymph was implicated and
three hypotheses to account for the condition were considered
In the first 1t was suggested that the complication was due to
the action of some neurotropic virus with which vacemation
simply happened to comeide  secondly that the sequeke were
due solely to the action of vaccima virus itself  and lastly
that the onset of the cond: was produced by the stimul
nto activity by the vaccima virus of some latent neurotropic
virus 1 the vaccinated subject The last theory was that

pted by the C and was supp d by the fact

that a cond ds hologically with post 1
encephahitis has been described after moasles rubolla clichen
pox smallpex nfluenza mumps typhoid fever whooping
cough and rabies moculations These occurrences have given
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bo close The taricelliform eruption of haposs 15 now usually
attnbuted to acaidental nfoction with vaceima virus

Vaccination in Smalipox  Ker states that anyone succossfully
vacemated withm threo days of a amngle oxpasure to smallpox
may be regarded as practieally safo from the disease If
successful Jater 1n the mcubation pertod vacomta and smallpox
may be concurrent but the prognosis of smallpox will bo
mmproved  Most others who have written on the subject are
1n agrecment with this but that there are exceptions ¢ innot be
doubted and these are sulliciently numerous to necessitate
care 1 mrhing predictions mn indn rdual eases  For examplo
wo haie-personal records of three patients successfully vaca
nated on the fourteenth thirteenth and oleventh day respee
tively before the outcrop of the rash and of four others
smmlaely protected on the tenth and ninth days Al doveloped
smallpox certamly of the discrete or sparso discrete type so
that some modification may havo tal en place, but complete
protection was not obtamed In another mnstance a pafrent
successfully re vacemated soven days before tho true rxash
appeared contracted a hremorrhagic attack It would be woll
therefore to abide by Richetts view which wag that while 1t
was accurate in the man to szy that successful vacemation
done m the first seven days of exposure would wholly provent
attach thero were occasional exceptions to this rule and a
patient may he v rccinated as carly a3 tho fourteenth or fifteenth
day before the outerop of the rash and yot not escapo the
disense  He also stated that protection aganst smalipox can
never bo promrsed confidently 1f its acquisttion bo postponed
till after exposuro  Stecessful vacemation may be possible
throughout the mcubation and mtial periods of the disease
but all arv agreed that this 1s imposablo after the thurd day
of the true eruption and a successful vacemnation at tlus stago
of & suspected rash rules out smallpox

Complications of Vaccination  Ihese are maunly of the septic
type such ag cellulitis  Erysipelas an ing mn o vaccmation
leston has oceastonally been found whilst tetanus has been
reported m the Umted States by Clarh (1029) as the most
mportant compleation of vacemation the use of contrmnatcd
Lunion pads as dressings often being the cause Of probably
greater sigmficanco howorer, was the appearance m Turope
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of the comphcation mcluding 12 deaths wero reported
Obviowsly therefore this grave sequel must always be rechoned
with when vacemstion requires to bo carmied out on a large
sede Tart (1943) having estimated durnng the Ednburgh
outbreal m 1942 that 1t occurred m 1 per 65 808 re vaccina
tions and m 1 per 6 332 primary vaconations

Admunistration of Vaccination The Mimuster of Health m
1929 gave effect to certamn of the recommendations of the
Committeo on Vacomation the chief bemng that publiv vace
nators were permitted to perform vecamation by one hnesr
msertion  wiulst primary vaceination at school age and m
adolescenco was discouraged unless the individuals concerned
were actual smallpox contacts The occurrence of post
vacanal encephahtis however brought the whole question of

P y mfantile v mto p and a strong

body of medical opinion has asserted that no harm will follow
the Tepeal of the compulsory clauses in the Vaccmntion Aet
as will result from the Health Services Act 1946 It 1s
concluded that as much vacemnation will be carned out w the
future as at present tlus being secured by the education of the
lay public 1n the same way as 10n agamst diphthena
1 at present 1t 13 also beheved that port samtary adminstra
tion 18 now sufficsently effective to prevent the introduction of
smllpox to any great extent and m any case outbreaks of
yarola major can soon be brought under control As mught
be expected however opinion 1s by no means unanimous
and there are many who will regret the abandonment of
compulsion  They sav that the respons to voluntary immu
misabion against diphthena has not been enthusiastic 1 spite
of the strcnuous propaganda employed during the war years
and that with the du appearance of the statutory obligation
the numbers vacemated will almost reach vamshing pownt
Moreover the populansation of air transport has brought
countries in which vanola major 1s epidemic withm a few days
Journey of the Umted hungdom and this conshitutes a potential
danger ngamst which compnlsory vacemation would provide
the only real safeguard

Efficacy of Vaccination  However much opmion may varv
as to vaceniation policy there can be no doubt as to 1its status
a3 an mmunological procedure of the lughest valne and
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weight to tho assumption that indniduals n whom post

infective encephahitis occurs harbour & common virus which
becomes actrvated by varous speafic mfections of winch
vaceiua 18 one A number of workers however agree with
Jorge (1931) that vaccmus virus 18 the duwect cause of the
comphcation  The onset 13 usually sudden about the tenth
or twelfth day after vacenation and is accompamed by
pyrexia headache vomiting and drowsmess which may pass
quichly mto deep coma  Theso aro the cardinal signs and
symptoms and may bo followed by localised partly<es of
upper motor typo I once 13 and
convulstons athetosis tremor and choreic movements have
all been noted  Reflexes are variable but signs of menmgeal
ratation were prosent m all cases which have como under our
own observation The cerebro spmal fluid obtamed on lumbar
puncture 18 under pressure, but 13 clear and contams an execss
of mononuelears whilst an merease 1n protern 1s to be oxpected

From one third to one half tho ceses ternmunate fatally mo t of
them i the first weeh death bemng preceded by coma  On
the other hand some cases are mld and recovery ensucs
within the same period  When the latter oceurs it 15 complete

although m a few cases some mental deterioration and rostdual
paralysis have been noted  Improvement has been deseribed
followmng the mtramuscular intravenous and mntrathecal
mjection of serum from recently vaceinated persons whulst
the United Kmgdom a horso ant: vacamal serum 1s avalable
from the Lister Institute This result would fayour the view
that the vaccmma virus itself 15 the responable agent In
Holland the serum of cases convaleseent from post vacermal
encophalitis has been employed but such a serum would
obviously be very difficult to obtan m an emergency  Our
own experiences with tho mntramuseular mnjectron of wholo
blood from recently vacemated persons m s small sories of
patients do not indicato that much 18 to bo oxpected from this

fine of treatment  Inspte of the modifieations in the techmquo

and admimstration of 1acenation following tho Reports of
the Vacemation Commuttee cases of post vaceinsl encephahites

have contmnued to occur and during the mass vaccination

carned out m Scotland mn 1042 when approximateh 925 000

persons subiitted themselves to tho operation 34 mnstances




CHAPTER XII
MUMPS
Synonym—Epidermc parotitis

Pathology Scveral workers have been able to reproduce
various mantfestations of mumps 1 ammals and Johnson and
Coodpasture (1934 1935) have shown conclusively that the
cause of the disease 1s 2 filterable virus which was successfully
transmitted by mjection of saliva from human cases into the
Stenson 8 duct of monkeys After passage through monl eys
the vires on inoculation mnto human volunteers agam produced
mumps  In the natural wfection yn man the chuef local effect
18 on the sahvary glands but that there 1s a generalised dis
tribution of the virus 15 owident from the inflammatory
teaction which occurs m a proportton of cases i such glands
as the testis pancreas and in the cerebro spinal flud  Histo
logieally parotid glands from cases of mumps i man and the
expenmeutal conditton n monkeys show parenchymatous

and The blood picture
m mumps 13 constant and from the onset there 1s a leucocytosis
with s relative lymphooytosts

Etiology Mlumps has a universal distribution nd accordmng
to Gundersen (1934) who has studied the disease 1 Norway
eprdemic prevalenco begmns mn the autyumn reaches 1ts maximum
1n Jenuary and February dies down m spring and practically
disappears in summer The commonest age ncidence 1s
between five and fifteen years especially m the latter part of
that age periad but adults vmg m wolated commumties are
readily mfected on exposure Sex mcidence also according
to Gundersen 1s equal at the commonest age pertod but after
that he found twico ag many males a8 females affected Mor
tality 18 neghgible and 1t 1s beheved that the deaths registered
ag resultmng from mumps include a proportion which are
probobly due to other causes

Transmussion  The virus being contamed 1n sahva trans
mssion 18 entirely by direct contact and droplet spray mfection
gaining entrance mto the mouth and nasopharynx

19
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mdeed 1w this respoct 1t stands pre-emment as & mothod of
active immumsatton  There 1s an enormous literature on this
subject and much of the statistical dats has withstood the
searching analysts of the modern statistician - Thus Greenw ood
(1934) infers from the statistical ovidence that * Jenner was
directly or mdirectly the means of saving many hundreds of
thousands of lives’ The mam facts are summarnised by
Newman who referring to varola major states that 1t 18

beyond all question that the mortality of smalipox 18 much
less than mn pro vaccmation times  that the groatest dunmu
tion m the smellpo< mortality 1s found in the earlier yoars of Iife
m which there 1s most sacemation  that 1n countries whero
there 15 adequate vacemation and re vacemnation relatively to
the populition there 1s httle smallpox  and that tho fatality
rate imong persons atticled by smallpox s much greater,
age for age among the unvacemated then the vacemated
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Infectivify Mumps may spread eompirttively wideh
commumties contaimng childron and adults unprotected by
previous attachs Thus Kelly and Reito (1934) found that
over 26 per cent of non immune family contacts contracted
the disewse on exposure and this 15 sumlar to Gundersens
experionce i the general population dunng epidemics m
Norway The disease 1s much Jess mfectious however than
measles and chichenpor and m ward outhrerhs when the
primary case 1s promptly 1solated further cases aro often
avorded Morcover we have found that cases of mumps can
bo successfully 1s0lated by bed 1solation methods at all stages
of the disease The patient 13 probably capable of spreadmg
nfection from the firt symptom until the swelling of the
salivary glands has subsided

Incubation and Quarantine Pertods  The maxmum hmits are
gnen as from twehe to twenty eight days but sccondary
cases oceur commonly from the seventeenth to the twentoth
A quarantine perod of twenty eight davs 1s gencrally recom
mended

Climical Features of the Disease Before the nature of the
condition discloses ateelf » prelimmary period of & day or two
of malmise headache sore throat and fever oceastonally may
Lo found TUsually however theso symptoms appear about
the same tunc as the parotid swellmg whih as a rulo 15 mm
Iateral at first The enlargement can bo reen bolow the enr
and bohind the angle of the jaw 28 1t hecomes more pro
nounced forming a bulge on the cheek sa front of the ear the
most proment part bemg sbout the level of tho lobe The
gwelling 18 tender and causes pawn and difficulty on opening the
mouth the overlymg nh‘n, though retaimng 1ts normal
appearance usually bLemng more or less tense  Tho speafie
reaction may also occur m the submaxiflary and sublinguni
glands on the samo, pidosand, yathm thrke or four dave the
parotid, or & Lttle latet the salivapyglands on the other sido
may also be implicated,  There 1s 2 great amount of vanstion
i glandular svelling, fromyistght-enlargement of ono prrotid
to massivo enlargAwent of both parotids submaxillanes and
soblinguals extending down to the clavicles but oxamples of

tho latter degres of myolvement aro not commen In mid:tl;"l
to mflammnation of the salvary glands there 13 congestion of the
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fauces or even tonsihitis and possibly redness and cedema
of the onfice of Stenson s duct Suppuration in the parotids
although 1t does occur 1s very rare the glands undergoing
resolution m from three or four to ten days but n severe cases
they may take two or three weeks to subside Constitufional
disturbances vary according to the amount of glandular
enlargement Thus they mav be slight with a mld fever
termunating a day or two before the complete disappearance
of the swellmg On the other hand when the glandular
fi t10n 18 extensive or p d the ture remams
between 100° and 103°F for a
weel or longer and thiy may |[S- o AEB _5in

be accompamed by a consider 23t ]..S i 9.;;.:"...:..
able degree of p tron from 1
which the patient may take two F 7

or three weeks to recover In [} v £

the majonty of cases con :Nl ¥
valescence 13 uneventful but ab HLL IRENEN
the end of the first or begm A A

ning of the second wesk orchatis
may supervene 1n males This [ T
oceurs m about one fifth of all Ll
cases I males above puberty CHTTTA T
and whilst commonlyumlateral e 61 Tempe ture chart of
moy be bilateral The condy  mumps showing orelss con
tion 15 usually ushered i by  sbsence of pyrevia on second to
nigors vormtmg sudden eleva the micth days duing whch
Pa otitis was present

tion of temperature and some

tumes debrmum  The testis 1s swollen tender and draggmg
pam 18 complamed of whilst the slan may show a dusky
redness Recovery takes place in from a few days to a weeh
but all agree that atrophy 1s not an uncommon sequel and
Stengel (1936) estimates that a relative or temporary degree
oceurs m 40 to 60 per cent of cases The pancreas maj also
be affected acute pancreatitss showing itself i the second weeh
by the sudden onset of epigastric pan vomiting pyrexia and
collapse the condition subsidmg n & few days Death
following thus condstion has been reported whilst a permanent
glycosuna followmg mumps without evidence of mtercurrent
Pancreatitss has been described by Dick (1933)  Other glands
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be often left out of the chimeal picture the only mamfestations
of the disease being submaxillary or sublingual ademtis or
even orchitis and mn such cases the finding of the typical
lymphocytosis on examination of the blood will be helpful
especially if a story of exposure to mumps can be obtamed
A parotitis usually umlateral may occur mn enterie and after
acute abdommal conditions and abdomunal operations but
these usually suppurate and if the primary disease be the
result of a septic process polymorph leucocytes will predomm
nate mn the blood picture A most sermous mstake 1s to regard
revere nasopharyngeal diphtheria @s mumps but even a
cursory exammation of the throat should prevent this error
The ademtis of scarlet fever may suggest mumps but a hitle
observation should usually clear up the diagnosis  Clandular
fever will occastonally be mistaken for mumps but Tidy (1934)
states that i this condition the parotid 1s never affected

Prognosis This 18 1lmost invamably favourable as far as
recovery 15 conccrned the mamn practical pomt requinng
consideration bemng m connection with the future activity of
the testis when orchitis has oceurred As we have seen
atrophy occurs in a fairly lugh proportion of cases but 1t would
appear to be usually only partial In the unusual event of the
oceurrence of titis the posubihity of
glycosuna should bo remembered and if otitis interna appeam
permanent deafness will result Death may result from
meningo-encephalitis although according to Johannsen (1930)
recovery almost always takes place

Prophylaxis Prompt 1solation will do somethmng to prevent
spread whilst school contacts are usuallv excluded from school
for & month Attempts to sccure passive :immunnation by
means of convalescent mumps serum have only resulted in
partial suecess so far

Treatment At the outset of the disease the patient should
Le 15olated 1n bed and a brish apenent given  Careful attention
should be given to the toilet of the mouth as long as the
parotid swelling 13 present and owmng to the difficulty
mastication  nourshment will requre to be restmcted to
nounshing flmds 1ce cream junket and jelhes Tor simple
parotid swelling warm wool and a bandage may be sufficient
loeal treatment but 1f there 13 much pamn and swelling hot
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which have been recogmsed as the seat of mflammation e
tho owaries and the breasts  Menmingo encephalitis, often
referred to as mumps memngitis, o9 a chmeally demon
strable condition 13 comparatively raro but the old standing
observation that latent mvohement of the central nervous
system 1s common has recenved confirmation by o number of
modern worhers For example Holford (1934) found that
routtne lumbar puncture during mumps almost invarmably
shows a rise of ntraspmal pressure and pleocytos:s even in the
absence of signs or symptoms suggestive of abnormahty
W hen phalitis decl itself chnrcally 1t may
occur before sumultaneously with or after the parotitis or
other mamfestation of mumps such as orclutis and that 1t has
an etiological relationsiup with the causal virus has been
shown by Jersild (1942) who reported 1t mn a mumps emdemic
as the sole mamfestation of the diseaso 1n closo contacts  The
onset of the condition 1s mdicated by headache vomntmg
pvrexia drowsmess and sigus of menmngeal imtation wlubt
tho cercbro spnal flud obtamned on lumbar puncture 1» under
heightened pressure shows an excess of Iymphocytes and
contans increased protem  Ordmarily 1t lasts for soveral days
and settles without residusl phenomena Fatal cases havo
occurred h and stological ¢ of these
Las shown charactenstics sumlar to these n the group of
post mfectious encephalitis found after many commeon mfie
tious diseases

Relapse and Second Attack Relipse accompumed by
return of swelhng 1 one or both parotids may oceur when
rusolution 1s tahing place, or even when 1t has been completed
but thig 18 very rare as also are socond attachs of the diseaso

Complications A great vanety of conditions occurring
mn convaleseence have been described as complications of
mumps but thero aro not many wiich appear sufficenthy
constantly to warrant thorr bemg regarded as true comphien
tions  Acute otitis media has been noted in some outbreahs
whilst otitis nterna although very uncommon 15 usunily
regarded as having a speetfic relationship to mumps

Diagnosis  Thero 1s usually little difficulty in mahing the
diagnous the ty prcal swelling of the faco bewng unmstal abl
1t should be remembered howeser, that parotid swelling may
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bo often left out of the clinical pcturo the only manifestations
of the disease being submaxiliary or sublingual ademtis or
even orchutis and 1 such cases the finding of the typreal
Iymphocytosis on examination of the blood will be helpful
espeerally 1f & history of exposure o mumps con be obtamned
A parotitis nsusily umlateral may occur m enteric and after
acute abd 1! d and 1 operatons but
thee usually suppurate wnd if the primary disease he the
result of a soptic process polymorph leucocytes will predom
nate 1 the blood pieture ~ A most serious mistake 18 to regard
severe nosopharyngeal diphtheria as mumps but even a
curtory examunation of the throat should prevent this error
The ademtis of scarlet fever may suggest mumps but a hittle
observation should usually clear up the diagnoms  Glandular
fever will oceasionally be mistaken for mumps but Tidv (1934)
states that 1 this condition the parotid 18 never affected

Prognosis  This 1s nImost mvanably favourable as far as
recovery 38 concerned the mam practiesl pomt requinng
consideration bemng 1n connection with the future actinty of
the testis when orchitis has occurred As we have scon
atrophy ocenrs in & faurls hugh proportion of cases but 1t would
appcar to be usually only partial  In tho unusual event of the
oceurrence of pancreatiis the possibility of subsequent
ghcosuna should bo remembered and if otatis inte ra appears
permanent deafness will result  Death may resuit from
menmngo-encephalitis although ding to Johan (1930),
recovers almost always tahes place

Prophylaxis  Prompt 1solation wili do somethung to prevent
spread whilst school contacts are usually excluded from school
for a month  Attempts to sccure passive immunmsation by
means of convalescent mumpy serum have only resulted m
partial success so far

Treatment At the outset of the disease the patient should
be 1. dlated 1 bed and a brnsh apenent given  Careful attention
should bo gmiven to the totlet of the mouth as long as the
parotid swelling 18 present and owing to the duffiendty m
mastication  nounshment will require to be restneted to
nourshing fwds 1ce cream junket and jelhes For simple
parotid swelling warm wool and a bandage may bo sufficient
local treatment but 1f there 15 much pam and swelling hot
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f t or it will be 3y In orclubis a
supporting banduge with lead and opmum lotion should bo
applied, and if pan 18 very sevore morphin 13 requred  In
severe cases with derable swollng orchidectomy has been
recommended and while some have doubted whether this 1
necessary 1 a condition which will clear upn a matter of days
McGumnness and Gall (1944) found that tho oporation gave
considerable relief from pam and consider that 1t 15 justifiable
to suggest 1t on the second testicle as soon ns involvement 19
rocogrused and in cases of sovere umlateral orchihis In
pancreatitis the patient 15 green frequent small feeds of milh
and heat applied to the abdomen Piocarpme and lumbar
puncture have been recommended for otitis mterns and in
serous memingitis and encephalomyclitis lumbar puncture
should be repeated os long as signs of memngeal wntation
persist  In view of the possibility of glandular metastasis
especially the occurrence of orchitis in males the patient
should remam 1n bed for at least ton days  Tsolation should
be mamtamed durng this perrod or until swelling of tho
salivary glands has subuided




CHAPTER \IIT
RUBELLA
Synonyms—German measles roserash rotheln

Pathology The causal agent of rubella has not been
wdentified but frora the general eharactenstics of the disease
1t has been nssumed to be a virns  From the clumen? stand
pomt and partienlarly mn respect of diagnoss the most
wmportant pathological changes are 1n the blood  According
to Hynes (1940) there 18 a loucopeny at first but the leucocyte
cunt mses to the upper lumit of normal by the tenth day
Turch cells are always present are commonly numerous and
reach therr maximum abont the fourth day  Plasma cells are
present 1n from & Lalf to a thurd of the blood of patsents in the
fiest week of the disease

Etwology Rubella occurs in all quarters of the globe and m
the Umted Kmgdom assumes epidemic prevalence m the
spring, snd summer months  Statistics of age meidence being
mostly compiled from selected hospital cases show much

but the age d falls Iater m Life
than meosles and young adults not infrequently contract the
disease Tt 13 outstanding among the common infections m
that 1t shows but Iittle morbidity and no mortality although
the obsersattons of Grepg and others would appear to ndicate
that 1t 18 not quite the trivial infection 1t was presumed to be
n the past

Transmission  [he disease spreads from care to case by
droplet mfiction mhaled by the mfected person

Infectvity  When the discase occurs among children or
young adults espocially i closed dary
cases are almost inevitablo but nesertheless we have found
that spread can be prevented by barmer nursing nfectimty
thws bemng lcs3 than 1n messles or chuchenpox  Infectivity 18

greatest 1n the early catorrhal stage and disappeats with the
rash

Incubation and Quarantine Period  The lumts of the incuba
tion period may be given as from ten to twenty-one days the
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bull of cases occurring between the fourteenth and cighteenth
dvys X a quuwantine period s prescribed for contacts
twenty one days would be adequate

Chimeal Features of the Disease  An mnvaston period of two
or threo days may be noted and premomtory symptoms may
even be present for as long as a weck During this tume the
patient suffers from malsise and some headsche but the mast
charactenistic features are shight coryza and soro throat
associated with stiffness of the necl duo to mflammation of
the lymph nodes i the postemor tmangle Often howeier
attention 1s first drawn to the case by the appearance of the
rash which 15 not long preceded by catarrhal symptoms  The
rash 13 scen on the brow covers tho wholo of tho faco and
gmckly spreads over the whole body Tt 15 mculwr i char
acter and in an average case the spots tend to reman disercte
the stervenung skun retaimng 1t« normal appearance, although
m some cnses tho density of the rash is such that a scarlatm
form appearince 1s presented on the trunk It fades from
above downwards ond by the tume the body and hmbs aro
mvolved the rash may have disappeared or only shos famnt
traces on the face In general tho rash may be expected to
retamn 1ta distmetive features on some port of the body for one
or tno dags but on the other band 1t may be very transient
In additron to the rsh a varying emount of puh oyo and
slght faucial congestion may be found Apart from eatarrh
and possibly shight cough, constitutional disturbances are not
severe although on eccrsion we hsve noted quite sharp febrito
reactions  In general howover the temperature 13 raod to
100° or 10I°F for about twenty four hours and dmscomfort
may anso from enlargement of glands s the nech patt of a
generalised adenits which oceurs n a large proportion of ¢sey
The wflamed glands vary i size from o lentil to s bean
remam firm and @scrote and graduatly dwappear with or
shortly after the Tash  Those which may be affected aro tho
subocorpital post annienlar pro aurscular post ceneal elwe
cular, axiljary epitrochlear and ingunsl groups and while
any combmntion majy bo found tho post cervieal ard most
eonstontly involved  With tho fall 1 tomperaturo and resolw
s1on of the ademhs the diseaso 15 ab an end probably not
having caused more than & shight upsot for a day or two As
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a rule compheations are unknown but m young adults we
have seen relatively sharp attachs with pronounced catarrh
followed by a short lived arthritis at the end of a week In
character and distribution the latter resembled the early
arthritis of scarlet fever Of recent years varous observers
have reported & mid form of encephalomyelitis a3 a sequel to
rubella  Alio attention has been drawn to the oceurrence of
congental defects m babies born of mothers suffermg from the
disease m the early stages of pregnancy congemtal cataract
having been reported by Gregg (1941) and cataract deaf
mutism heart disease mucrocephaly and mental retardation
by Swan and others (1943} Pelapse and second attack are
practieally unkn wn
Diagnosis  Smce rubella 1 the great majority of cases
amounts to no more than an uncomplrated temporary wdis
position its mamn mterest for the practitioner 18 m respect of
diagnosis  When oceurring mn typical form mn eprdemics with
macular rash coryza and generalised ademtis the disease
presents littlo difficulty i diagnosis but the rapid evolution
and fading of the rash on the face and posmibly on other parts
of the body before the case 13 seen on occasion male the
dingnosis somewhat speculative  After the rash has gone
from the face 1t mav be profuse on the body and simulate
searlet fever especially the muld type i which throat signs are
poorly marked and tongue changes equvocal On the hmbs
however the macular character of the rash wil often be
retamed whilst & hstory of sneezing or other sign of coryzs
13 usually absent 1n scarlet fiver In such cases the absence
of blanching when the Schultz Charlton test 1s performed may
be of assistance The charactemstic ademtis of rubella 15
helpful espeetally when the post suricular sub-ocaptal and
post cervieal nodes are enlarged but in attaching evidential
value to these 1t 13 wise to heep in mind the warnmng of F H
Thomson namely that the enlargement of these glands s
valueless from the powt of view of diagnoss unless the head
1 free from vermin and mts and that 1t 1s free should never
be assumed In certan cases 1t may boe necessary to retan
the case under observation and await the appearance of
or typieal l The other mam

difficulty 18 with measles In the latter the patient a3 & rule 13
1c0mm TEVERS
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more sharply 1l and constitutional reaction moro profound
The catarrh 19 more severe wlulst the presonco of Koplik's
spots would be decisive  The measles rash 15 much more
blotchy and defimtely papular, 1t 1s seldom short-lived and
leaves stamung but on the other hand n mild measles and m
the attenuated form with which we are now famihar smee the
ntroduction of reagents for passive immumsation the mdi
v1dual elements of the rash may remam fauwly discroto In
such cases the characteristic adenitis of rubella may asust :n
mahimng the distinction  Another specific exanthem erythema
infectiosum, may be mstaken for rubella In this condition
the reticular character of the rash and 1its prediloction for the
face oxt ties and less Iy on the flanks form the
most reliable guide to diagnosms  Qlandular ferer witho
macular rash which occasionally accompames tho onvwet has
been mistaken 1n 1its early stages for rubella but the more
dustamed fobrlo reaction together with the well marked
constitutional effects will indicate that a more severs condition
18 present A positivo agglutination when the Paul Bunnell
test 15 performed will bo decisive mn favour of ghndular fover
Various other erythemata resulting from foodstuffs serum
wnjections and dentstion may bo confused with rubells but m
these coryza 14 absent and caroful examunation may roveal
urtrcaral patches which will exclude rubella  Varwous drug
rashes may smnulato rubella more or less closely and among
theso we havo found certamn sulphapyridine rashes giving &
very good iutation of the exanthem

As has beon indicated proviously much wformation can bo
obtamed from an exammation of the white blood cells A
leucocyte count should bo sufficient to distingmsh bet
rubella and scarlet fover the latter showing an imtial leuco
cytosss  Apart from chinreal differences and tho evidenco
dertved from tho Paul Bunnell reaction the characterstic
blood pieture obtaned mn glandular fever should in 1tsolf senvo
to distmgwish between this and rubells  Unfortunately blood

tion gives no t 1 the differential diagnos of

measles and rubella

Prophylaxis No special measures are earried out for the
of this disease except that known contacts should
beorvation for threo weoks so that they may bo

provention
be under o
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1s0lated on the first sign of catarrh or rash In wiew of the
occurrence of congenital defacts i the offspring every effort
should be made to safc d p women especially during
the early stages from contact with the disease

Treatment The patient should be 1olated <nd confined to
bed 1f pyrexia 1s present  Durmg the febrile period a hght diet
18 preseribed and 1solation may be termmated when the rash
has faded




CHAPTER A1V
ERYTHEMA INFECTIOSUM

Limted outbreths of this disease also Inown as Megal
erythems Cpndemicum and Fifth Disease have beon roported
in Europe Americr and China and we agree with J D
Rolleston that 1t 18 also to bo found m the Umted hangdom
From tume to time sporadic cases and groups of cases n famtlies
have come under our own obseriition in Edmburgh and
London and we have no doubt that 1t 1s a specific infections
distase It ocours chiefly in children botween five and fiftoen
years of age m tho spring and early summer months The
meubation pertod 15 from four to fourtoen days but usually
about a week and the main characteristic of the disease 13 the
rash This commonces on the chechs producing a butterfly
pattern of mtenso umform erythems consisting of confluent
macules In the course of a few hours the rish appears on the
promunence of the shoulder spreads from the upper arm
chiefly on the extensor aspect and finally mvelves the wholo
of tho forearm and the dorsum of the hand  About this tumo
also 1t may bo scen on the flanks Shortly aftor the rash 1s
seen on tho upper arm 2t 13 found on the buttocl s and passes
to tho lateral aspeet of the thigh the lowor log and the dorsum
of tho foot The rash at first conwsts of discrete macules but
these fade mn the centre so that rings aro formed and mmpmgo
on each other to form a lacohho or roticular pattern The
rash disappears i the order m which 1t comes out generslly
remaming vwsible for two or three davs although wo have
noted ono or two cases 1n which 1t lasted about a fortmght, the
yosh disappearmg for lours together but capable of bemg
revived by the application of hot water bottles Fobnle
custurbances aro mild or absent and there aro no complieations
The disease 1g of httle more than academic mportanco but 13
some interest from the pomt of view of dragnesia all tho cases
coming under our notice havmg been sent into hospital as
scarlet fover measles or rubolla
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CHAPTER 31V
ERYTHEMA INFECTIOSUM

Limited outbroahs of this disease also known as Megal
erythema Eprdemieum and Fifth Disease have been roported
i Europe America and China and we sgree with J D
Rolleston that 1t 15 also to be found i the Unmited Kmgdom
From time to tune sporadie cases and groups of enses mn families
have come undor our own observation in Edmburgh and
London and we have no doubt that 1t 15 a specific nfectious
discase It occurs chiefly 1n cluldren botween five and fifteen
years of age 1 the spring and oarly summer months The
ncubation peniod 18 from four to fourteen days but usually
about a week and the mum characteristic of the discase 13 the
rash  This commences on the chechs producing a butterfly
pattern of mtense uniform erythema consisting of confluent
macules  In the course of a fow hours the rash appears on the
pronunence of the skoulder spreads from the upper arm
chiefly on tho extensor aspect and finally mvolves the whole
of the forcarm and the dorsum of the hand  About this timo
also 1t may be soen on the flanks  Shortly after the rish 1s
seen on the upper arm 1t 15 found on the buttocl s and passes
to the lateral aspect of the thigh the lowerlog and the dorsum
of the foot Tho rash at first consists of discrete macules but
these fade 1 tho centre so that rings are formed and mmpmngo
on each other to form a lacohko or reticular pattern Tho
rash disappears 1n the order m which 1t comes out generally
rematning visible for two or threo davs although we have
noted one or two cases in which 1t lasted about a fortmght the
rash disappearing for hours together bnt capable of beng
revived by the application of hot water bottles Febrile
dwsturbances are mild or absent and thero aro no complications
The diseaso 18 of Iittle more than academic importance hut 1s
gome mnterest from the pomnt of view of diagnous ali the cases
conung under our notieo having been sent mto hospital as
searlet fover measles, or rubells

~0p



CHAPTER 1V
SERUM REACTIONS

Defimtion  As a direct result of the mjection of serum for
therapeutip and prophylactic purposes reactions are en
countered m a proportion of mdividuals These have been
probably mo t extensively studied mn connection with diph
thena antitoxin but since they are caused by the introduetion
mnto the human subject of a heterologous protemn usually that
of the horce and have no relationship to tke antibody for
which the serum forms a vehicle the same chimeal features
will be found whether they occur in the course of specific
treatment for diphtheria scarlet fever or for the prophylaxis
or treatment of any disease m which serum 1s employed
The term sernm sickness or serum dwsease has been trad:
tionally employed mn refe Ily to these
but for convenmence of deseription we propose to classify the
three maimn types of reaction mto serum sic ness serum shock
and enaphylazrs The mamfestation known as the Arthus
phenomenon 13 of msufficient practical importance 1n man to
require mentton whilst the occurrence of abscesses at the site
of ijection with the possible exception of their appearance
when serum injections are given i the course of generalised
blood mfection can be ascribed to failure in securing asepsis
when performung the mjectton

Serum Sichness Compriced withmn the definttion of this
condition are the sequele of injection which supervene after
2 latent period usually of several days and among which urgent
constitutional effects such as mgor collapse and respiratory
distress are absent The mechamsm by which 1t 13 produced
15 mmperfectly und; d and ding to Mackenzie and
Hanger (1930) about 10 per cent of human beings are msus
coptible  VWith the dosage of concentrated serum outlined as
appropriate 1 preceding pages for diphthema, Hilda Dams
(1938) 1n a study of 4 830 erum treated cases at the North
Vestern Hospital from 1029 to 1933 found that generalised
serum reactions occurred mn 175 per cent of patients In

o
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scarlet fever The age of the patient and the route of mjection
would appear to have little effect on mcidence

The latent perwod between serum admimstration and the
appearance of signs of serura sickness mav be anything between
six to fourteen days but nearly half the cases group themselves
within an eight to ten day pertod The commonest and some
times the only mamfestation 1s rask  Tlus often commences
at the site of mjection and remamns localised to that site
covering a few square mnches of shin without other signs or
symptoms  Such rashes may tal e any of the forms hereunder
described 1n connection with serum sichness but one type 18
of particular interest an erysipelatoid patch centred on the
pomt of moculation which may be mistaken for true erysipelas
Thus result of serum injection 1s usually classified as a local
reaction and 1s not usually regarded as serum sickness for
statistical purposes though obviously of the same nature
The generalised serum rash assumes an uregnlar distribution
over the body with a well recogmised tendency to come and go
In type 1t 18 nearly always urticanal and often itchy to the
pomnt of discomfort or even misery to the patient  Occasion
ally the rash may be ciremate scarlatiuform or morbilhform
sometimes a formless patchy erythema or agamn all these
elements may be present Purpuric rashes are rare and we
have seen them in only two mstances Other mamfestations
are found m probably less than 5 per cent of cases of serum
sichness  Of these pyrexia 13 most often noted usually between
100 and 102°F  Arthritis and myalgm local:sed edema of
face genitals and e: e neusea
and romiling adenthis of the lymph gla.nds drammng the area
of myection are also to be found and ndeed any of these may
be the sole mdication of serum smckness Enlargement of
spleen and neurological complications are extremely rare
Ths description applies to serum sichness as oceurring after
the admumstration of concentrated serum It seldom lasts
more than twenty four hours and 1ndeed maybe very transtent
Following the use of the ed product the
tions are much more severe and marked by considerable
pyrexia and constitutional disturbance  Rashes tend to be
heavy lasting a fow days to & week whilst secondary and even
tertiary rashes may appear subsequently Arthntis and
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serum troted cases of scarlet fover m which a high proportion
of the pationts recerved 16 cc of concentrated searlet fover
antitoxin, our e<perience has been that 25 to 30 per cent will
show generalised reactions whilst with the serum formerly
employed 1n the treatment of cerebro spinal menmngitis
reactions occurred in 80 to 90 per cent  There can be no
doubt that the most important factor mn the ciusation of serum
sichness 13 sensitisalion s the result of provious serum mjection
Davwis found 1n serum treated diphtheria patients that in thoso
with a history of serum injection on & previous occasion on
recerving 8 000 umits or less 27 9 per cent developed serum
reactions, between 8 000 and 24 000 umts 46 5 per cent and
over 24000 umts 667 per cent Next in importance to
sensitisvion from previons njection 18 the quantily of foreign
protemn njocted patients recervuig small amounts showing
a low incidence and mild attacks of the condition and in thoso
to whom relatively large amounts are admuustered & loss
number escipe and the reactions are sharper This 13 well
brought out by Dawis analysis which shows that i those
recetvang 8 000 umts or Iess of diphthens antitoxin 61 per
cent contracted gcneml serum reactiond m thoso roceismg
8000-24 000 umts the mcrdence was 317 per eent, and m
those who received over 24 000 umts the mncidenco was 360
por cont  For the sune reason unconcentrated serum gises &
much higher proportion of cases and s more sovers typo of
serum sichness than tho concentrated from which much of
the nert protemn has been removed This was shown at the
North Western Hospital mn the period 1925-27, the percentage
merdence of serum sickness mn drphthena patients falling from

443 per cont to 157 per cont when unconcentrated was

replaced by concentrated antitovin the average umit dosage

per patient remauung approuimately the same  Within the

past fow gears a further refi t 1n serum production has

been brought about 1n the remosal of inert proteins by 4 process

of controlled digestion with proteolytic enzymes  In addition

to pernutting the mjection of much larger doses of antibody 1n

smaller bulh the introduction of this refined and coneentrated

serum has reduced the mexdence of serum sickness i all cases

of dsphther to about 5 per cent 1n our expertence whilst thero

has aleo been an appreciable reduction 1 serum treated cases of
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of morganic substances we are inchned to attmbute theiwr
oceurrence to the route rather than the nature of the reagent
The most frequent mamfestation 13 chill but this may be
pronounced so that rgors sccompamed by collapse occur
Although alarming the patient rapidly recovers and much
can be done to mimmise the effects by making sure that the
patient 1s thoroughly warm m bed before commencing the
mjeetion rasing the foot of the bed and injectng the serum
slowly at body ure whilst a hypods syrmge and
adrenalm should always be at hand when mtravenous injections
are given  If shivering begms dnrmg tha process of mjection
this should be & The dency to
serum shock can also be averted by giving the serum intra
venously by the dnp method m one or two pumts of 5 per
cent glucose n sahne hept at body temperature
Anaphylaxis This term refers to the sudden and occasion
ally fatal reactions which in rare instances have been associated
w:th mjections of even mimmal amounts of serum by the
route Its freq y m the human subject
has been estimated by Park. (1908) to be about twice m 50 000
serum treated cases and those m whom the phenomenon has
been observed fall mto two groups viz individuals naturally
sensitive to horse protemn and those who have been sensitised
as a result of previous serum mjectsion The former group
has provided most of the authenticated cases the subjects
being sensitrve to such small amounts as 0 5 ¢ ¢ of serum given
subeutancously and frequently giving a history of asthma or
some allergie manifestation In the group previously sensitised
by serum few appear to reach & dangerous degree of sensitisa
tion the most usual reaction beng an ordmary attack of serum
sickness of the accelerated type desembed above Anaphylaxis
18 charactensed by sudden collapse and marked respiratory
distress  with  Tab and hing  frothy
expeclorafion cyanosis ngors fleeting erythematous rashes
and localised edema Immediate energetic treatment as for
shock 13 necessary and adrenalin should be pushed With a
view to prevention it should be the unvarymng rule to ascertain
the hustory of all patients to whom it may be necessary to
admuimster serum m respect of such conditions as previous
scrum 1njection asthraa or hay fever In the event of such a
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myalgia are moro froquent and distressing wlilst cedema and
marhed albuminuriv aro often promunent Such reactions
after the employ ment of unconcentrated serum aro now largely
of Iustorieal mnterest as few therapeutic sers now m
use are unconcentrated but thewr character may serve to
ovplamn our predecessors occasional hesitance i giving serum
In view of the obvious advantages which refined and con
centrated serum has over the unconcentrated we recommend
unhesitatingly the former for the treatment ot any disease
which 1s susceptible to serum therapy It is truo that Abt
(1922) suggested that 1n the case of diphtheria the combinng
poner of unconcentrated antitoxm for toxm 1s supersor to that
of the concentrated but convineing esperimental or chnieal
evidenco has never been adduced i favour of this and the
tendency of modern Inboratory worhcrs has been to seel
improved methods of refi t and ¢ tration so that
sera of lugher potency may bo obtuned Aceelerated reactions
aro scen m those who have previously been the rociprents of
serum  Thoy do not duffer m type from serum sichness as
ordinanly observed except that the latent period 13 reduced
from one to seven days over 60 per cont according to Duis
occurning between the fifth and seventh days  Whilst oceasion
ally producing <evere discomfort serum sichness has rarely
beon hnown to be dangerous and completo recovery 13 the rule
1n the course of a day ortwo  T'reatment consists in tho apphea
tion of calamme or sodwm iearbonate lotion to the shin
Aspuin will probably allay the gencral discomfort mn the
ordinary case but if the rash 1s very wmitatmg or persistent
hy podermic ingections of adrenalm 1m 1000 m05orl0ec
dosos often havo a strihing effect  Only very infroquontls will
the practitioner be compelled to preseribe morplia to alloriato
tho mtolerablo irritation of severe cruptions whreh fail to yield
to adrenalin

Serum Shock  This form of scrum reaction has also heen
desig i unmed thermal or phylactord resetion It
18 oncouttered durmg  or vithin half an hour to two
hours after intravenous myjection of serum usually mn largo
amounta  \hnor degrees of this condition w 11l bo observed m
1 fawr proportion of patients reecning serum mn this way and
nee a sumular conchition 13 found after the intrayenous mjection

Rl
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lustory beng forthcomng desensitisation should bo attompted
To provent anaphylactic accidents many efforts have beon
made to devise a satisfactory test for the detection of hyper
sensitive individuals  These have taken the form of intra
cutancous mjections or conjunctnal mstilations of diluted
serum, but the reactions produced are uncertun gudes to the
subsequent results of serum admimstration snd 1t 1s doubtful
if at present ther routme application has any practical
advantage

Desensitisation  Whlst on theoretical grounds 1t 13 doubtfu]
1f desensitisation of the human subject 15 possible cases will
be encountered which have previously been mjected wath
serum or have 8 history of some allergic mamifestation and 1n
whuch 1t 15 necessary to attempt serum admmmntration The
procedure  recommended by the LCC  Departmental
Commuttes on Antitoxin Dosage (1936) 1s that cases wluch
guve o lustory of previous serum admmustration should have a
prolmunary injection of 05 ce of the therapeutis sorum
subcutaneously  If no reaction occurs within half an hour
then the full therapeutic dose should bo given by the appro
priate route If a reaction does oceur, tho dose of 05 ce
should be repeated subcentaneously at mtersals of not less
than half an hour until the reaction 1s mummal, tho remamnder
of the requred dose bemg then gnen mtramuscularly  In
cases which present a Justory of asthma or allied conditions,
or of reaction to previous serum admimstration the procedure
18 more olaborate The attempt at desensitisation 13 begun by
the subcutaneous mjectton of 0 2 ¢ ¢ of & 1 m 10 didution of
tho therapontie scrum 1n salme  If no reasction occurs suthin
half an hour 05 ¢ ¢ 18 gven wntramuscularly, and 1f agan no
roaction occurs the full doso should be gren mtramuscularly
In asthmaties the ntravenous routc should be avorded
Should & reaction occur at one or other of the prelumnary
1njections, the dose should bo fractioned in amounts of 0 2 to
05 ce ond given cautiously at half hourly mtervals by tho
subcntaneous route  Whon tho reaction bocomes mmimal a
emall dose should bo given intramusculatly before adminis
terng the remamder by this ronte  For thowo known to bo
highly sensitive gera mado 1n anumals other than the horso
eg tho goat should bo considored
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