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2. It is suggested that undetected syphilis may in some
cases form a basis for the serious course of rheumatic
infection, aand, further, that the stuidy of rheumatism may
be aided by the grouping -of rheumatic cases along iioni-
rheumatic lines.
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THROAT INFECTIONS AS AN ETIOLOGICAL
FACTOR IN PU FRPELtRAL FEVER.

WITH A REPORT OF TVWEN'T-FOr.IR CASES.*
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THERE are a number of possible causes of puierperal inifee-
tion, anid in brin-iginig evidcnce in suipport of the theary
that organismiis can Cbe conveve(e ftoml the tlhroats of ap)p)a-
rertlv healthly attendants to thle patient's genital tract
duri-iing labour, I do not tlherecbv exclutide otlher souirces of
infectioni.
Faulty antiseptic methods cannot be the sole cause of

puterperal sepsis, becatuse: (1) the rate hias iio(t fallen
during theo past twenty yeatr,s, ini spite of tlhe almnost
universal use of anitiseptics; (2) it occurs in cases of " born
before arrival "'; (3) it occurs miiost frequently in hospitals,
in spite of the m110ost elaborate care; (4) it occurs in the
private practice of 'even the iiiost carefuil doctors and
midwives. WVe have therefore to look for other etiological
causes wvhich are niot influtenc-ed by efficienit antiseptic
techniique. Our qiuest is simplified it we confine ourl'selves
to the study of haemolytic stiel)tococcal inifectious, niot
ouly because this organismi is the most imiportant cause of
puerpera,l fever, bhut also becautse of its special charac-
teristics, which are inv-aluable in its idenitification.
An analysis of tlle cases of lluerperal sepsis admitted

to the receintly established special block for- puerperal fever
in connexion with the Jessop Hospital show-s that there is
niot, as has been suipposed, a winter pr-evalence of puerperal
infection. The sam-le characteristics are shown b:y the num-
ber of admissions to the puerperal fever beds at the Monsall
Hospital, Manihesterl (Chart 1). Oni the other hand, there

.30 I_L I I

20

WVjCZt6 8A A-R |M1Y|JVN|JzY ocr- -VOD-C
!CHART 1.-Average morfthlv admissions of cases of puterperal

sepsis, Jessop Hospital (1928-29) and Monsall ilospital (1927-29).

is a marked winter prevalence of puerperal infections
caused by lhaemolytic streptococci, which in 1929 fell froin
61 per cenit. of the admissions to the Jessop Hospital in the
first quarter to 14.5 per cent. in the summer quarter. This
curve almost exactly corresponds with the latest available
fi(guires (1911 to 1924) of the average quarterly mortality
from cpuerperal fever in Engla-nd and WVales ;2 so that the
tyle of infecting organism not only varies directly with the
mi;ortalitv froml' puerperal fever, but also with the time

* From the Department of Obstetrics and Gynaecology, University of
Sheffield.

of the vear when haemolytic streptococcal infections of the
throat are 'known to be most prevalent (Chart 2).
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C:HART 2-Comparison between the average quarterly mor-
tality (per million births England and Wales) from puerperal
fever, 1911 to 1924, and cases of puerperal infection from
haemolytic streptococci (per cent. of admissions of puerperal
sepsis) to Jessop Hospital, 1929.

The following classified list (Table I) gives the causal
organism wlhich has been found in 236 cases of puerperal
infection admitted to the Jessop Hospital last year. In

TABI.E I.-Typc of Infecting Organism in ti!c Gcnital Tract of
236' Cascs of Puerptral Fever admnitted to lh Jcssop Po.ipital.

1929. ' Ea ap 0 5an a.. a~ . 4.

First quarter ... 59 36 2 6 2 2 2 9
(61.0 7/)

Fecond quarter | 66 15 6 5 11 18 1 10
(22.8 0,

Third quarter... 55 8 4 9 15 11 0 8
(14.5%

Foniith quiarter ... 56 20 3 5 8 8 2 10
(35.6

Totals ... 236 79 15 .25 36 39 5 37

addition to tlhe winter incidence of llaemolvtic streptococci,
an interesting feature is the relativrely hiigh proportion
of infections by B3. coli in the sullmmelr wlhichl inay be
related to the dry weather at that time.

Reference to tlle analysis of the type of labour (Table :I)
which preceded the onset of ]luerpelil1 fev-er in the cases
admitted to the Jessop Hospital in 1929 shows the sur-
prising fact that those wlhich had spontaneous labours
had the highest rate of lhaemolytic strel)tococcal infections,
while " failed forceps " cases, in wlhichl there is usually the
maximum amount of manipulation and(l traumna, were only
infected bv haemolytic streptococci in 12.5 per cent. of
the cases admitted.

TABLE IL.-Haccnolytic Strcptococcal Infectionp i) Rciattion. to Type
of Delivery in 2.6 C'ascs admnitt(ed to Se-pti;c Block, Jcssop
Hospital (1929).

Infectedhby
Total. Haemolyt ic

(treptococci.

Per cent.
Spontaneous deliveries (including "B.B.A.") ... 144 46.5

"B13.B.A." ..... ... , ... ... ... . [12] 41.6

Operative deliveries (including failed forceps ") 52 34.8

" Failed forceps". ... ... [81 12.5

Abortions. ... ... ... ... ... 40 5.0

Total . ... 236

A most potenlt arg;ument againlst thle suj)poasitionl thlat
want of surgical cleanllinless is really responsible for hauemo-
lytic streptococcal infections is foulnd in the fact thlat tiliS
org;anism was prlesent in onlly 5 per cenlt. of thle septic
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abor'tionis, imost of wh-llich were crimhinal. It is niot to lac
supposed that doctors andl miidwives aire miore septic thlan
criiminiial al)ortionists. It i S probahle thiatt the latter, while
inifectinig their victimi-s with every other type of organismll,
un11colnsciously protect tlheii fromii lhaemiolvtic strept'ococci
bv carrying out their mianipuilations niuider the clotlhes,
Which at least formii an efficient ilmask for tlhe " operatorl's
thi roat.

THE E.NDoGiENOUos TuEORY.
Thlo possibility that the patient imay harbour haeniolytie

strleptococci in her vaginia rcquiresl consideraltion. As a

mlatter of fact, the theory, though logically possible, rathier
fails fromii walnt of evideiice, because it lhas been shiowni

(Bigger amid FitzGibhon,3 Lockhart,4 Burt-Wliite anid Armii-

stilronig) that hacmiiolytic streptococci are rarely preselnt-
iii tlhe vagina, and onilv tlheni wlhesl thle womian lall'is been
recenitly associated witlh a soulrce of inifectioni (Burt-WVlite5 ).
Bi rt-Wlhite anid Armstrong found haemolytic streptococci
only once- in fifty-five cases (1.8 per cenit.), and their results
have beemi con-firmed l)y a mucil larger investigation caarried
ouit in tIme ante-natal (lel)artlnent of timo Jessop Hospital by
Dr. Pindar anid Dr. Kirk.7

Bigger's8 opiniomi that haemiolytic streptococci aire in-

cal)(able of existing in the vaginia as saprophytes ulmichl
b)ecome patlhogeniic oni reaching damaged tissue is supporteed

the fir ies en i Table 11, whlicli show that the cases
with the greatest amiount of traumlla hlave- the lowzest per-

-cenitage of lhaemolytic streptococcal inifections. Thus, niot
onily dto the laboratory resuilts agree, buit they also coinicide
wlitlh the consensus of clinical opinion amiong obstetr'icianis'

thlat, wlhile prenatal vaginial inifectioni is possible, it is niot
ani etiological factor of higli importance in the inicidelnce
of puerper al iinfectioin.

Tin ie autogenous inifectioni, by wlhiclh or-ganisms pass to
the geniital tract from a focus of sepsis elsewiher e in tIme
body, mulst be a possible factor in the etiology of puerperal
inifection. In this series there is nio cocluetsive exanmple
that the throat was sUchi a focus. Amonig the fifteenl
piatients who were examine(l, only onie tlhroat (Case 1) was
founiid to be infected by haem.olytic streptLococci, and this
vas- prlobably a seconidary infectioni. In two of time cases
(Cases -12 and 13) tlle infection travelled in the reverse

(hirection-fltat is, fr om the patient'ss vagilia to lher tlhreoat
-whiclh, - though fr ee - froi liaemiiolytic streptococci at the
oniset of the illness, became po-sitixve dur ingg the counse of
a puerperal inifectioni cause(l by lhaemiiolytic streptococci.
Therefore, despite the( fact that I do not rel)ort an instanice
of genital infectioni from the patient's throat, wee mllav
dIedutce that thley w-ill be found(i in a lar ger collectioms
of cases.

THE THROAT CARRIER THEoRy.
As far as I ami aware, Kaniter and Pilot9 were the first

to suggest tllat puerperal infection couild be caused by the
" spraying " of olganiismiis on to the patient froni thme
thrloat of hiert attendan(lat during labour. Attention was

-recently focused uiipon -tllis etiologicnl factor by the publica-
tioii of a report upon ani outbreak of puerperal sepsis by
Watson and Menely.10 The authors confess that their
observations were inconclusii e in regard to the iiiode of
spread of thle infection, but they basecd their prophyllactic
mneasures enitirely upon the assumlptionk that "' throat
carriers " wPer-e a prime factor in the epidem,ic.

CASE RECORDS.
I am aware that the cases wlhichi I am about to report

(do not furniiislh conclulsive pr oof that the patients wver e
inifected fromii the throats of attendaits, but the cuui-miatijv;
effect of the evidence is very stiiking, and shows, I lbelieve
a prima, facio case for furthelr investigation. I wzill begin
with thie account of somne cases wlhich occurred in two
iimaterinity hospitals-one of wi hichl is in Sheffield which
I wvill call Hospital " A " aidl Hospital " B."

Cases is IIosj)ital " Al."
Thie pyrexial rate in tlhis hospital, w-hicll is to somc

extent a special hospital (in tlhat nio " emergenicies " are
admitted), is 0.8 per cenit., and the B.M.A. miiorbiditv, whicl
incll(les deatlhs folom all cauises, Nas 1.25 per cent. Tlhese
figures slhow- tlhat the techniique for the coniduct of labour

efaseficicnt, and they emplhasize the consternatioln which
Vwas caused wlhen acute case of haemolytic streptococcal
infectioni took place.

CASE 1.
Mrs. O., aged 28, a 2-para, was delivered naturally at fuill term

oni Ja-nuary 8th, 1929. She came into hospital thlinikinig slhe was
in labour, buit, as there was nio sign of its oiiset after six days,
it was indticed by castor oil and quiniime. No vaginial examiniationis
were mnade. The rectimm was examined twice. Thme delivery was
conducted by Sister B. and Nurse S. A small perineal tear wvas
sutured imi the litliotomy positiom1 by house-surgeon " No. 1." It
is of importammee to note that ino hlaennolytic streptococci were founJ
in a routine swab taken just before tllo perineal repair, so tllat
the patient was not themn infected.

Om Janiuary llthl hler temperature rose to 1030; pulse 140. A
second cultuire from time vagina gave a lieavy growtll of liacinolytic
streptococci.

Re.sult.-Tlme patient recovered after tlle tenmperature had beeo
elevated for fourteeim days.

The anitiseptic used was miercury biniiodide. The skin wl-as
l)ainted ith iodine before the periiical suture. Sterile
gloves and gownis were worn, but nio masks.

AIn extenisive bacteriological investigation was uinider takcn
by the bacteriological departmient, of tIme Slieffield Unliver-
sity. Tlle results miiay be sunimmarized as follows.

Namiie.

Mrs 0.

Mrs O. ... ...

Mrs. 0. ... ...

Mrs. 0.

II S. No. 1 ...

.isalcrB.
Nur.c S. ... ...

.N.ur.30 '. ... ...

NurseK....

Charwos.'han ...

Remaining ui ir,es
and non-pin ofes-
sional staff (11)

27 patients... ...

Surgeon

TABLE III.

Source.

Vagina just after
delivery

Vagina thirdlday

Tllroat
5th day

Urine

Thlroat and noss

Thioat and nose

IThroat and smose

Throat and lnose

Throat and nose

Throat ammd nc se

Throat, lnose, amid
vagina

Haeminolytic
Streptococci.

Negative

Positive

..
,I

to

go

All n gative

All negative

Negative

Reimiarks.

Heavy growth

A few coloimies

Sutured periiieuli

lelivered

Delivered

Nursed afterwards

Nursed afterwaixds

No contact wit'm
paticnt

Five in same bed

Rectal examiimation
before labour-

The blanikets and dressings were sterile.

TJ]hie facts arising out of tlmis are:

1. TIme patieiit had no liaemnolytic streptococci in the
vagina immediately after lablour, but there was a profuise
growth on the third day wlhen the temperature rose. Tho
same orgaimism was recovered fonm lbe' thliroat some days
later. It is impossible to determine wliether this was
the primary -or a secoiidary infection; or whetlher ler
throat was inifected by one or otlher of the carriers
either during or after labour.

2. Six apparently healthy persons ouit of fifty examined
were found to have haenmolytic streptococci in their tlhroats
anid noses; three of them were directly concerned with the
delivery. Two others performed nuirsing duties, including
toilet of the vulva, duringr the first thlree days of the
puerperium.

3. The clharwomani had haeimolytic streptococci in lher
throat and nose. Shine was in fr equenit contact witil the

mmursing staff, but had nio conitact witl tIme patient or with
house-surgeon No. 1.

4. None of the 27 patiemlts was found to harbour the
organism in throat, nose, or vagina.

All the staff wlho were founld to be infected were sent
off duty. One of tlhem developed a severe haemiolytic sore

tlhroat some days later.
From-i this time, masks made of turkey towelling, coverimng

the miiouth and n-ose, were worn for all deliveries. They
wvere inot used until six moimtlis later (after Cases 2 and 3)
for post-partum nursinig. During the ensuing six niontlis
there were no cases of pyrex.ia, and, though nummerous anite-
pairtum and post-partum. vaginal swabs were takeni, no
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haemiiolytic stlreltococci were founlid. In July the acci(Ienital
demonistration of haemolvtic streptococci in the v-aginae
of two patients on the sa111e daY 1cd to a bacteriological
examiination of the throats of thie whole staff, and tlhose
of the two patients a.nd their husbands. The details of the
(ases arc as follows.

CASE 2.
Mlrs. G., aged 27, a priinipara, was delivered sponitaneously at

fuill term on July 9th, 1929. A small laceration was sutured.
No vaginal examiniationis were made. The eectunm was examined
twice. The antiseptic used was mercury biiniodide. Sterile gloves,
gowns, and masks were worn.

Oni July 10th a purulent diseliaige from the baby's eyes led
to a swab beinig taken from thie mot,her's vagiiia, from whichl
liaemolytic streptococci were growni. This organism was niot
presuiit in the throat. The puerperiumn was afebrile anld the
perinieum healed well. The paticent was swabbel durinlg tlhe first
twenty-four houi-s by Nutrse W. anid Nurse ;B., wlho were sub-
sequently proved to be " carriers." The throats of the patient,
lbet husband, anid the whole staff were negative.

CASE 3.
Mrs. C., aged 33, a 2-pat-a, was deliveted spontaneously at full

term on July 9th, 1929. A superficial lacer-ation was sutured.
Oiie vaginal and two rectal examinations were made duriing labour.
Aiitiseptic measures were the same as for Case 2.
Immediately after the delivery of the placenta the nulrses werc

called away to another case, and Nurse B. carried out the rest
of the post-partum toilet vunasked. This uitirse was subsequently
proved to be a throat " carrier."
On July 10th a discharge from the infnttt's eyes led to a

vaginal swab being takenl from thle motlhel, f-omn which haemolytic
streptococci were growls. The otganiism was niot present in her
throat or inl her husband's. Thei-e was nio i-ise of temperature
durinig the ptterperium, but the pet-iineum did niot heal by first
initention. The two nurses were excluded fronm the wards.
The infection was apparejitlv commuiiinicated to the

patienit in Case 2 from the throat of either of the two
nurses w-ho attended to lier dtr-iisg the first twenty-four
hours of the puerperium. The patienit in Case 3 was prob-
ably infected from the thrcat of the nurlse who carried out
the post-partum toilet. The use of iiiasks was therefore
extenided to all post-partum nursing.
No further cases of inifectioni were discovered duiring the

following tlliee moniths. A re-examinuation of the whole
staff was again undertakeni in Septecnberl because a patient
-developed a sore throat (non-haenmolytic as it proved), but
no " carriess " were foiunid. In November, for a similar
reason, the staff were againi exansined. Onl this occasion
one nuiirse (Nurse F.) was fouisd to have liaemolytic strelYto-
(cocci in her tlhroat. She was senlt off duty, butt inadver-
tently was allowed to return to the wa ids after one negative
thi-oat exaimiinationi instead of three. This swab was prob-
a-bly negative as the result of recent gargling, because a
few days later she was founlid to be again positive, and(
remained so for a long time.
She was a possible source of inifection to a p)atient witlh

whoImi slhe,was in conitact in the wnrd for two days. This
patient (Mrs. B.) was fouiid to hav-e hactuolytic strepto-
cocci inl her v-agitia when her membranes ruptured two
(lavs after admiiission. No examinations had beennmade.
Morphological differences in the otganismsI obtained from
the-patient's vagina and the nnirse's thront raised a doubt
-ts to their identity, 'so that this case is niot included in
this series.
The facts conicerning these eases many be sunimarized as

follows: Durinig the year haemnolytic streptococci were
i.solated from the vaginiae of four patients. Two (Case 1
and Mtrs. B.) had pyrexia. Case 1 wtas associtttd witlh six
(arriers. Mrs. B. was associate(l with still another carrier
butt the identity of the two strainis was ol)peL to doubt. Of
the four patients, only Case 1 -hadl hiaeiolytir streptococci
in her own throat. Tlhere have beeii no fu'rther infections
in this hospital.

CCases in Hospital " 73.B"
This hospital is a training school for- miduwiVes, and(l it

emllploys outside midwives to give " district " experience to
tIme pupils. The pyrexial ra.te for the past *year has been
1.2 p)er cent., and the British Medical Association standard
of iioirbidity, including deatlhs, was 6.45 per cenit. These
figur-es show howu efficiently tIme work of -the hos,pital has
been done.

The history of the outbreak beginis with a, case of hlaemo-
Iytic strePtococcal inifection in a " dlistrict " case, whence
infection appears to have .spread to the hospital itself.
The puipils resided in the lhospital, and were, of course,
in close contact with other nurses. The midw(tives lived -in.
their ownl homes. The details of tlhe cases mayv be tabu-
lated as follows.

TABLE IV.-'asqS Atrisioig in (Co x.r;on YtRh Hospital " B.'
Antiseptic Methods: " I istrict" cases, lysol; hospital cases, l1sol alld

sterile gowns; no rubber gloves and no masks

Date of Haemolytic
Case and Delivery Tpe of- itreptococci. Haemolytic
Place of and of Labour. Coiitacts. Streptococci
Delivery. Onset of in 'Ihroat.

Fever.' Cervix. Throat.
I - 1--
Nov. 27 Forceps| Positive Negatire
'Dec. 2]

Dec. 3

[Dec. 7]

Dec. 6

[Dec. 9]
-I - - - I'
Dec. 18 |Spont.
[Dec. 20]

Dec. 21

[Dec. 22]

Dec. 21

[Dec. 24]

Spont. Positit e Not ex-
ainined

Spont. Positive Net ex-
amined

Septic, but no
bacterioloical
examnnation

Spout. Positive Negative

Positive NegativeSpont.

Mlidwife E
Pupil X
Doctor
H usband

Midwife E
PPulil X

Case 4,
I-para.

Homiie.

-Case 5,j
6-para.

Home

Case 6,t
3-pa a.

Home

Case 7,
1)' iliiiip.

Hosp.

Case 8,
2-paraa.

Home

Case 9,
4-para.

Hosp.

Positive
Positive
Negat ive
Negative

Positive
PositivQ

Nlidwife P Negative
Puipil X Positive

Pupil Y Positive
Pupil H Positive

Pupil X

Nurse S

Pupil Y
PuiDil H

Positive
Positive

Left hospital,
not-examined
Positive
Positive

Case 10, Dec. 23 Spont. Positive Negative Midwife E Positive
2-para. Pupil X Positive

Home [DDec. 25]

Case ii. Dec. 24 Spont. Positive Negative Nurse S Not examined,
primip. left hospital

Hosp. [Dec. 25] Pupil Y PoAitive

Case 12, Dec.26 Spont. Positive Negative, Nurses Not examined,
primip. + 14 days left hospital

Hosp. lDec. 28] later Pupil Y Positive
Plupil V Negative

Caase 13, Jan. 1130 Spont. Positive Negative, Nurse M Not ex'amined.
2-para. + 14 days bad septic

Hosp; - [Jan.41 latLer throat Jan. 4
Pulpil Y Po-itive
Pnpil Z Postive
PupilL NE gative

The first date is that of delivery, and the secondl [in bracketsi that of
onseL of fever.

t Reported by cotirtesy of Mr. J. Chisholmu.
4 Reported by courtesy of Professor M. H. Phillips.
I have only seen the .charts of Case 7, which show that itatient was

infected, but no bacteriological information is availab'e.

It will be observed from the above table that in this
outbreak teni patielts becamiie septic, anid niine of tlhetis -ere
pi-oved to h1ave haemolytic streptococ(Cal infectious, an,(l
althonugh there was no bacteriological exaniination in Case 7,
liar infectioni was probably of the samiie nature. Five of
the patients were confined in their ow-n homes, a 1n(1 fouii
of them liad spoitaiieous deliveries. All of these five u-em-e
attended by Pupil X., who was subscquently pi-oved to bi-
a throat carrier. Midwife E. (throat positive) was with
Pupil X. for four of the cases, and Midu-ife P. (throat
negativ-e) for the fifth.

Pupil X. apipeats to hiave been tihe iminocenit cause, sot.
only of infecting these fiv-- "- district " (ases, -but also of
comiuniicatiiig the inifectioni to hem- fellow nurses in the
hospital itself; for on December 18th the patienit, Case 7,
wh}o was delivered i llhospital by Puipil Y. (thii oat JV)si-
tive), becamc septic. Thenl in quick succession five other
women developed ac-ite haemol tic streptococcal infections.
Pupil Y. wias a direct contact with fi%-e ouit of the six,
thought otiher positi-e " carriers " wer-e conucerned w*itlh
some of the patients.
The matron reports thlat the health of tlib nursinig staff

was excellenlt upj) to December 21st, wlheni, two days after
the first septic case in hospital, nuiiirse (leveloped a septic
finger. Withl-in a fortnight five other nurses were laid ul)
with septic fingers or sore throats. Two nuirses develope(d
symptoms rather suggestive of scarlet fever, which were,
perhaps, examples of streptococcal rash so often seeni in
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puerp-eral fever. The throats of the remaining twelve
iiurses wereexamiinled for haeniol-vtic stre tococci and sixS

.wvere fouind to be positive. It was impossible tosenc d all

the carriers off duty, so they were inistructed to' us-_ aniti-
septic throat spravs, anid thosewh- o had 'not iad scarlet
-fever were given prophylactic dose of scarlet.fevere anti

toxini. Masks were ordered to be worn for all deliverie's
and for post-partum swabbing. Thcse measures appear to

hav-e been successful, for no further cases of infectionhiv;Nx e

occurred amiongst. either the latients or niurses ulp to late

(five weeks).

Isolatedt Cases.
Thec, evidence afforded by the following-eleini istances

of piurperal inifection from haemolytic streptococci is all

them ore forcible in that the cases were unielated with each
other, , and therefore the possibility of " hierd " inifcctin
is eliminiiated. In ten cases direct contacts w'vith the piatieiit
(luirging labourl werle foud to be po'siti"-eth ioat car.riers.
In Case 23 the, husband alone iwas positive, but the nurse

efulsed to haveler throat examin1edl. Th1ehusband's
ihhroatmulst always be egarded as a possible sourice of

inifectioni to his wife's vagina.
TABLE V.

- Isolatd Caosc.s.

Antiseptic Precauitions: Records areinocomilplete, bat uwhere known
lysol wvas uised (vio'et-greenoncce). Gloves were rar'ely worni.

C"e

Place of

D livery.

Case141
prpimi

HomIie.

Cas e 15,

prlimi!).
e.e.

Casee
7-v irit.

Home.le

Cae' I7,
15-p,tri

Homie.

Case 18,

plrii aiip.
Homi'e.

Case 19,

prim p
HoHoie.

Case 20,
' pri.iip.
Home.

Case 21,

3-p.s.ra.
Home.

(as- 2',
lprinip

Ho.nie.

Case 23,
piihali)

Jiosp.,
I.M1;?l

Date of

F)elive-y
and of

Ouset of

Fever.*

Jan. 16

[Jani. i7

Feb.
11

[Feb. 14]

Feb.11;
[Febl. 14

Mar.A 3

[MIar. 131

Mar. 11

[Mrar.133

Mar. 14

[Mar. 171

July 29

Sept. 27 Versioii
[O0t. 1]

Nov. 19

[Nov. 1O]

\ov. 20.
!o fever.

Died,
-3 (II.VR

Type
of

Labour.

S'nout.
(7 in.)

Hae-tolytic
Streptococci.

Cervix'. Throat.

Positive Negative

Spout.| osi'tivc NegativiX

Is roptt

(7ill.)
i

.pout.

Spclt.

Spout.

Positiv-e

Positive

PositiveI

Not ex-

aiiiiueed

Not ex-
aniined

Notcx-
ainimmed

Po3itive Negativc

Conitacts]

NMidwife
Doctor
Hussband

M¢To; iler
Husband
DoItorNarrseFalther
driend

r'octor
Hu,b-aiiidMlother
Handy-
woman
Dctor

)octor
Nurse
Hfisbalnd
Frienidf
Doctoriloher
Husband

Nipont SeelotA§ No" ex- Nuirse
ainined

Forceps

3 days'
labour;
Caes rean
Rapf f.ion

Positive

Positive

Po sitiveon ad-
mission,1h1f-3011

flaenolttic
atremitococi
in ThOroat.

Positive.
Negative.
Negative.
Positive.

Positive.
Negative.
Negative.
Negative.
Negative.
Positi've.
Negative.
Negative.

Positive.
Negative.
Positive.
Positive.

Positive.
Positive.

Positive.

Positive.
Positive.

Positive.

- -_
Notax- Nuirse Positive.
amniiiied Doctor Negative.I

Notex-
aininied

Not ex
anmined

Doctor
Alother
IN unt, -1
Husband

HuIbsla-lld
Doctor
Handv-

Positive.
Negative.
Negative.
Negative.
Positive.
Negative.
Refused

III^sti <., .0 U-ty Z. btlti veorewoman exanitna-
rtapt. exam. or tion.

operat ion

24, Dec. 10. SpouIt. Positive Not ex- Midw-ife Positive.
4-para. F=ver. amined

The first date is that of delivery, and the second [in brackets] that of
onset. of fever.

. Present during labour. tIncluded as controls.
Haeinolysis of streptococci not recorded, bat presaun-ption very strong.

Ca-e 17 is reported by courtesy of Mr. J. Chisholm. Time child had
erysipelas.

In eiglht ouit of the eleveni cases recor-ded,-in Table V
labouir, was meatural, -an-d in- tu-o- it u-as Qperative. In

anothem, thioughll evenltually delivere'd by Caesarean sectioni
after'three claysin labour, traula was miot a 'factor in the
infectioni, becaluse hlaeniolytic streptococci were found iii the
cervix oii admmissionm to hospital. No attemnpts hand beeni
Hiade to delis-er before she wvas sent in, thoutglh a niumiiber
6f vaginal exainiiiiiationis haid been made.

SUMM1ARY OF CASES.

An analysis of the tw-enty-four cases here reported brinigs
oau t thet following poinits: eleven of the patients were pia-iiiii
painae, aiid tliiteenlt ad had one or iore children. Labour

was niatural intwclnty (83.5 per cent.) anid operative iin
four (16.5 per cenit.). Some formiii of lysol waste e miost
commonly uised antiseptic, but cases occuirred in spite of the
use of efficient antiseptics, andcl ofevere y modern aseptic
method except miasks. No furi-thier cases occurred after

masksweree wora,iil in spite of the fact that in Hospitat l

B kiinowncari-al er,shlad to be kept okpi duity.

DiscusSIoN.

The correspondencebetweetn thel ave-ragemiroritality
(1911-24) from l)uerpeial sepsis, as reported by the Regis-
trar-General, and the iiicidence of haem olytic streptococtcal.
pllerperal inifections admittedI to the Jessop Hospital during
the past yearj confirmls s the accepted opino iioni as to the

imulportaliire ofth-iisoraganiisiii in pui-erperal fever. It also

suggecsts the presence of a common etiological factor.
hav-e shownithat, while the rate of puerpera1 l sepsis

remains more or less constanit thiroughout the year, puer-
-peiral inifectionis by haeniolYtic streptococci ar-e highest int
the wnter. Infectiontofs of the throat by thlis organiisi
most comimon during the same seasoni, and it is almiiost ini-
possible to resist the deduction that these two facts are

correlated. From the ease w-ithiswhich hacmolytic strpepto-
cocciaree killed, alid the fact that ino ome cases sterile
rubber gloves were worn, it is very impr obable that the
organisms were coniveyed to the piatient from thehlands
of the attenidant. Further, it has beeni shown thathlandling
is not of itself a factor in the spread of the disease, for
the niatural labour-s had the highest proportion of hae-
molytic streptococcal inifections (46.5 per cent.), anid septic
abortions the lowest (5.0 per cent.).

Pre-n-atal infection, of the vaginia bylaemolytic strepto-
cocci isa possibld 'explanation of the winter incidence of

puerp)eral sepsis fromi tlhis organismii, but, as I have slhown,theSuggcstion is unsupported by positiveevidenice, andi
the facts whieh are known weigh against it. When the
organismiihas been found in the vagina during pregnlancy
(excluding labour itself) it hasnlot cau-sed puerperal fever.
FuIther, if it were a frequent inihabitanit of the vxagila,
oper.ati-e deliveries and criminal abortionss sh,iould carry

the higlhest, inistead of the lowest, pr'opor'tioln ofhaemolyiic
streptococcal infections.

Geniital iinfectioni from a remote focus of haemolytic
strep)tococei in the patient lierself must be a dang-er to
ever y paiturient wonlman. In this seriies of cases no sucl
'focus was fouind. The rectumii has offteni comie uiiide'r sis-
licion as a cAuse of puerperal inifection, and while I have
no direct observations, On' accouniit of- teelcllictil diffictlties,
"poli the frequency of lhaemolytic streptococci in the faeces,
strong negative evidence against thleii presence is found'i
in the immiiiiunity of eveni extenisive vaoiiial opeiatioiis
froln this tyle of inifection.

It appears, therefore, that neitlher the l)atient 1io01 tl)e
lhands of her' attend'anlts- are, in fact, the gener.al source
of infectionl 'by haemolytic str-eptococci. (On the otlhe
hanld. the siuliposition fliat thee patielnts are infecte(d f roi
thle thlroatS of afteiidanit carriers affords an explanation
of the facts as we knio6w tlhemii in regard to lpuwrperal
feve'. e cani understand hiowY a patientt cani bece( '1e1
infecte'd in spite of coniscientiouis antiseptic technique
during labo'ur; anid how- the B.;B.A. latient, even
wx itlhout a va;ginial examlination5 cani be inifected bv the

nllrse who 'attends to the -post-partumi toilet. Trhe thiCoirv
explains wlhy tlie risk of puerp)eral sepsis is hiiglhest inmllaternity lhospitals, for one carri ier in ani inistitution will

sl)read the inifection to throats of others of the comiimuniitv
theireby increasinlg the niumbelr of infected, un11its whoal ecapable of " spraying,"' inifectioni. oni to the lpatienits iii
labour. -The samiie explanationis* applicable to the ligher
iate-of puerperal .sepsis hin the towns tliaij ii the Clolt].In tllpolofthethery,I ln- .sbilitt(l he eco(l

InI supplort of the theory, I lmave submiitted thie recoiwds
of t-wenty-four cases in whlichltheliaei--tients "Wereaprnl
infected from the throats of the attenidanlts. Indilrect
evidence is also afforded by the fact that the use of nasI.s
stopped the epidemic in Hospitatl "B," amid lprev-eited.
a recurrence in Hospital " A." Still another hospital
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*1 lich adopted the use of iasks seen monthls ago has
liad 11o case of 'haemol-tic ftAretAococcal infection (except
olne wilich wi-as infected onii adiiissioii) duritig the wlhole
of this tiue, whereas previouslyv suheli cases occuLrred with
sufficient frequency to ca.-use g axveanxiety.

I concltn(le, therefore, that the spread of lhaemolytic
streptococcal inifection -from the throats of cairriers to
womien in labour is a factor *iu the etiology of puierperil
fever ivhbiecl reqili tes miiost ta-ireful investigation froii
(cvery possible anigle.

To those h-Ito are p)relp.ared to take I)rophliyactic mneasures
ll[)on1 prima facie evidenice, aidl before absolute proof is
obtainable, I would nmake the follow-ving suggestions:

1. Masks of fsuita'ble ulatevial. completely (.vering tile mnontli
and iiose, should he worn ?by (/1 pers-ons present wlieItever the
vtilva is expesed (Ilurinii labouir cr tlhe pucrperiiiiml.

2. The occurreniee of even a mild sore throat in the private
hoime of ani expectant womian 51ou1ld necessitate a careful
bacteriologic.al *exhaninationi for lImeniolytic st1eptococci. If
positive, search slhould be nmade for- otheir (lonlestic calrriers.
Ini any case, the patient's throat and vagina should be examined
fer laemolytic fitreptococci.

3. In institutions 2nurses and pat ietts wvitlh evein slight sore
thlroats shoukld be isolated1 fronm lying-in war(ls.

4. In institutions the first rise ofI temIper'aturec should ilecessi-
Ilate ani immediate vaginmal cr cervical test fur an-emolytic strepto-
cocci. If positive, tthe thlro,ats of conitacts must be examined,
flid any carrier iemove(l from the w-ards.

5. Doctor-s in private practice slhould lhave their tllroats
examined at frequent inter vals. If tley htave a case of puer-

petal sepsis, they should, for tlheir owtn protectioll, hlave- the
thlroat of thle patient and of all coitacts exa;\miined.

6. It slhouild be part of the duty of the Local Supervisiag
Autlhority to have examiinattions of thle throats of mnidwives
wvho ale coiieerned with cases of puerperal fever.

RECOM)nMEJ5-NDATION.
Tlher'e is enioulglh evidence for' the throat ("caiIrier

tlheor-y to jutstify a fuill investigation. The timr.e for
isolated study has gone by, and somiie autlhoritative body
should plani and control the resealrch in' selected areas.
The fuill co-operation of the p)rofessioll, anid of the putiblic
hiealtlh serv^ices would be essenitial, lbut, above all, -the
b.acteriiollogical w-ork mliust be above slslu)ioiol.

The de(dulctions miade i11 this- pa)er depenid enitir ely
tupIoni the very exper-t bacter iological worhk wihlich has been
s;o u(ugidgingwlv carriedi ouit in the departmeut of bacteirio-
logy (Professor J. S. C. Douglas)' by D)r. Edig-ton in the
University laboratories, and by Dr. Kirk in the laboratorv
attached tco tlhe Jessop) Hospital for Women. The cotunty
bacteriological (lepartmeuts at Der-by and Wakefie1d lhave
also givlen most valtiable assistance ini tlhe cxainiatioll
of (colntacts.
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SPONTANEOX)US iNOCUiATiON OF IIELANOTIC
SARCOM1A FROMA0 IMOTHERI TO FOETUS.

REPORT OF A CASE.
BY

F. PARKES WEBER, M.D., E1. SCU{WVARZ, M.D.,
F.R.C.P., M.R.C.S.,

AND

R. HELJLENSCHAll ElD, M.D.
(From the Cermiiani Pospital, Lonidont.)

THE followinill i. WI'bvelib eve, tlhe fi 1st lrel)orted ease of
tiransmissioll of a malignant neoplasn1i1 fr ollm miiotlhel to
child by s)ontanlouls inoculation.

The cAildl, B. M., agedl 8 months, a well-developedt boy of normial
si?.e, was adnmitted to the German Hospital eni November 19tlh,
1929. Thle patient's itiotlher (D. Mf.. aged 27 years) liad died

i ...........

Iniferior sturface of the liver slhouing melanotic tuimours.

at the Geinmani Hospital on July 4th, 1.929, or melanotic sarcoma
witlh visceral anid subeuttaneous metastases. There was nio post-
mortemn examinlationi, but she was kniown to hiave been sufferi-nlg
fo meiilaniotic sarcoma for a lotng -tinme previotusly. Eiahteen
losntlis ago she had undergone operatioll at the London
Hiospital for smelanotic sarcoma of the thigh. Tlhe child was
(letivered onl April 9thl by Caesareani sectionl at full term at, the
Lonidon Hospital, and was thought to-be quite norniaxl at birth.
Developnlel-t seemned to be satisfactory till recenldy, when einlarge.
ment of the abdomenl and a someWhat cachlectic appearance of the
skin was noticed.

Oii admission to the German Hospital the liver was founid to
be enllargcd. reachiing down to the umbilical level, aind soeine large,
hardl, roiunided nodules could be felt projeri ing on its aniteiior
suirface, suggestinig maligniant nieoplasmi. The spleeni was; likewise,
but evenly, cllarged,
its lower; border (on -.
palpation) beinig three
fiingerbreadtlhs below
thie costal maigin.
Othcurwise the clhild
sceneed fairly hiealtlhy
anid quite lively and
lhappytat first, except-
ing thlat at; times
tlere wtas moderate Lower portion of the uipper surface of the
fever. Nevsrtheleass, right lobe of the liver, showin.g the inielanloticttinmors felt dutrinig life.
after some time the
clhild began to slhow increasing cachlexia. The Wassermaini and(l
Meinicke reactious were negative, and(I so was Pirquet's cuti-
reaction for tubercullosis. The blood counit (November 22in(d)
was: haemoglobin 76 per cent.., erythrocytes 4,680,000 per c.mm.
of bloo(l, colour inidex 0.81, whlite cells 12,400( (polymorplhonuclear
neutrophils 32 per cent., lymplhocytes 57 per cenit., IImonocytes
10 per celnt., eosinoplhils 1 pel cent.); iothling abniormrlal was noted
in the appearance of the red cells.
The liver and tho bosses oni it probably inicr-eased sonmewhat in

size, buit certaiinly olily very slowly. Abouit the middle of Janiuary,
1930, the child, who was gradually losinig in weight and becoming
more cachiectic and obviously ill, developed considerable fever and
left-sided purulent otorrhoea. The blood cotunt on Januar y 13tl
was: liaemoglobin 60 per cenit., erythrocytes 4,380,000 per c.insm,
colour indte-x 0.7, wlhite cells 16,550 (myelocytes 4 per cent., nseta-
myelocytes 10 per cent., polyimoirphionuclear neutrophils 36 perl cenlt.,
lymp4iocytes 45 per cent., moniocytes 4 per cent.). The pyrexia
continiued, anid the cllild died oni January 24th.
We may say here that the child's urine throughout, whenever-

examined, was clear anid of a golden browni colour, sometim,es
deeper than at other times. It was free fronm albumin, sugar, in-
dican, acetone, diacetic acid, and(t excess of urobilin or urobilinogeon.
Tihe colour deepenied wiheni tle u-rine was kept, btit never became
blackislh. Onl]y on onie oceasion (January 1st) was' a supposed
positive reaction for melaniogeni obtained-tliat is to say, on using
tle potassiuim niitroprussiate (Legal's) test for -acetone we obtainedI
a dccp green colorationi oni additioil of the glacial acetic acid, but
this test is of doubtful value.
ANcropsy (Janiuary 25th).-There- were sevetal minute sub-

cutaneous imelanotic nodules scattered over the front and back
of the thorax of the emaciated child. The liver was enlargedl
(weiglhing 455 grams after being kept for some days in alcohol),
and seveeral melanotic rounded tuniours (up, to tlle size of a
pigeon's egg) projected under the capsule, niotably those that had
been palpated during life in front of tle liver. The spleen was
moderately cenlarged (weigghing 100 grams), but was otherwise nlot


