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For 1% months after qualifying, the writer acted ae
kedical Officer at the Royal Infirmary, Sheffield. . In each
départﬁent, it was remarkable ﬁhat’a vast amount of material
there was for investigation and research, but the pressure of
work during war time prevented any other than the ordinary routine
"~ of hogpital 1ife.v Certain cagses, however, remaiﬁed in her mind,
éspecially‘three cases of Serticaemia, where the original focus
wasg undiagndsed and whick in consecuence did not re-act to treat-
ment. Notes were kept of these casee, hoping that some solution
to the problem should be arrived at in the near future. Encloeed
gee charts of:- ,

S. Case No. . aged 19, Admitted as Acute Arthritis.

T. Case llo. 2. aged 3, Admitted as Acute Meninglitis.

C. Case No. 3 aged 22, Admitted as Acute Rheumatiem.

A11 three were cases of Septicaenmis, eéch of whick developed
}neumonié, Endocarditis, Panophthalmitis. (Rage 43.)

Leaving the Royal Infirmery, Sheffield, in July 1917, ste
proceeded té France to work under Miss Ivens M.S. lédecin - Chef
of & French Military Hospital, sitdated between Creil and Senlis -
two of the biggest French evacuating cehtree. In this Logpital of
400 beds, afterwards increased to 600, there were cases of every
tyre, cacses whkick were too urgent to be sent into the Interior, and
according %o pressure of beds, and the Military situation of the
day, these were retﬁined for periods varyirg from a few days to
montke, i.e. to convalescence and cure.

A month afterwarde, a Casualty Clearing Station was built
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by the French on tke Aisne - in a triangle, bounded by the forest
of Villers Cotterete, the main road to Soissons, and the main rail

road to Compi%gne; in which hospital active work Qontinued until
the retreat of lay 30tk 1918. Héra cages were admitted immediately'
after wbunding, before any firet aid dressing had been applied;
there wag therefore ample oprortunity of egeeing wounds, at every
stage, the writer acting as Medical Officer at each‘hospital
alternately.

Owirg to their positions, the hospitale were attached
to different divisions of the Army; the base receiving the wounded
from Mangin's Army, i.e. fook's Reserves, and the other drawing
the wounded from whickever Army was in that section of the line
at the time.

Patients were of varied nationality, notwithetanding
tre fact that the hosrital wags a French onse; there were Americans,
Italiane, Russians from the foreign legion, Senegalese, Arabs,
Germans and an occasional Auestrian, Britiekh and Canadians were
adﬁitted during a British Retreat. Mention is madé of these,
ag it was interesting to note the different effects of national
temperament on the individual rec&uperative powers; 1f one may say
g0, the‘French had become accustomed to being wounded and knew how
to grin and bear it; on the otker rand, the Americans were new at
the gare and took it badly. Arabe and Senegalese were like children
and, once their confidence wae gained, Lalf thé battle was won,

and they got on well,



Ag far és p&ssible thie Thesis will be dealt with from
a strictly mediecal gtandpoint; however, it muct be fbrgiven, irf
occasionally surgical and bacteriologieal tecknique and detail creep
in, suck references being unavoidable. Lke writer's interest was
stimulated by an Article, written by the Chief ir Command of the
hosrital, wkich apresred in the Proceedingu of the Royal Society
of liedieine in 1917, dealing witk Anserobic wOund Infection. PFull
details were taken of a complete series of similar cases paseing
througk tke hospital, an open mina being kept on the guestion of
Serumtherapy, whick was as yet in its infaney.

In so far as this T:eatise is concerned, its main object
igsto show that 1t 1is possidle, with CO-operation between the various
branctes of the medical profession, - nerely the Yrhysician, Surgeon
and Bscteriologist - to combat fnocesefully wound infections and septi-
caemias, by means of geral and to suggeet that the knowledge igs
arrlicable to Civil practice in thre treatment of 1like infections.

At the Base, the patients were brought into g receiving
ward where a certain number of bedg were allotted to eack liediesl
Officer. Case gheets were attached to each patient, their tempera-
ture and pulse charted. Clothes were removed or speedily cut of?f,
wounds were cleaned, ana acecording to their clinical appeaﬁ@ce a list.
was drawn up for the theatre, dealing With cases 1n their Qrgency.

A smear from each wound was sent to the Bactericlogical Laboratory
for immediate examination. Thoge swabs containing Gram Yositive
Bacilli, suspicious of Anaerobic infeection were imrediately rerorted

on. ZEach case in turn wae oaickly Passed through the X Ray Room
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for protogrark and localization,and thereafter passed into the
theatre. Tre cuestion of X Raye will not be dealt with here,
apart from stating, that it proved extremely useful from a
disgnostic point of view in wound infections, the presence of
a deep seated Gas abscess wae often visible before the gigns
were of much evidence in the patient. DPRach liedical Officer
took it in turn to wdrk with the Radiologist whilst a convoy
was passing through, so that an intimate knowledge might be
gained of the appearance of Gas Gangrene infections under the

ggereen.

In the receiving ward, Serum therapy treatment was
begun in those cases:~

1. Wrere Gés Gangrene was evident in an influx of
cases, and a patient had to wait his turn for the theatre.

2. Where caceg were too far gone to stand immediate
operaticn, and 1t was thought the serum would act as a dig-
intoxicating agent, and 20 the better rrepare the patient for
operation. (Fatiente noticeably improved after an‘initial doge
of serum and before any other treatment was given.)

3. Where there was a sufficient ruantity of serum in
the hosrital to meet other demands, Then prorhylactic doges
were given. The result of this was so convineing that 1%t was

given as often as possible.



With regard to the clinical signs and symptomg of
Gas Gangrene a mosgt not1ceable feature was the fact that there
waes often no temperature on admisesion, the freouency of the
rulse being of far greater diagnostic value; usually there
wae scceleration and irregularity which remained even after
convalescence was»estabiished.

In cases where Gas Gangrene was advanced, thLe patient showed
signs of collapse, with a emall irregulnr pulse, and it was
often difficult to tell if such a state weredue to shoek,
kaemorrhage, or to the existing intoxication., In the incipient
gtage, the mental state of the patient was striking, there
being an abgolute dicregard or unconsciounsness of the severity
- of hie condition, often trere was abnormal cheerinees. This
reminde one of the menﬁal state which obtains in a systemio
intoxication occurring in cases of Pulmonary Tuberculosis, or
advanced Tuberculoels of other reglons. Both in Anaerobie
Infections and in Tqberéulosis, there exist localized and
gystemic infectiong, and the question naturally arises, may
not tubercle be treated by the method to be discussed in this
paper.?

The severity of wound infection varied with many
conditions, e.g.:- the agent causing the wound, the type and
gsituation of the wound, thre atmospheric conditions prevailing
at the time, the presence of complications which might lower

the registance of the patient, and the organiem which produced
the infection.



1. A shell wound was usually accompsnied by more serious
manifestations tren a bullet wound. Tris was naturally accounted
for by the fact that the irregular metal caused more damage %o
the protective surface and underlying tisazues, Again,f a plece
of stell usually carried in pieces of contaminated clothing,ana
Jeven though thé\wound were a perforating one the cloth wae usually
left in the muscle,where it found itself in ideal ground for
vacterial reproduction; ninute infected pieceg of such ghell might
easily be overlooked in the tiseues by the Radiologiet and tke
Surgeon,and ite presence only suspected by é repeated positive
vacteriological report. In the series of cases dlscussed 1in this
peper - of infecfed wounds occurring amongst fractures of Tibia and
Fibala in 1918, - 73% were due to shell and 27% to bullet.

In 1915-1917, amongst the same type of wounde, 80% were caused by
ghell.

. Penetrating wounde were more infected because of their
imperfect drainage - 75% of the Anserobic Infections of Tibia and
Pibula were due to this. Thie may be accounted for by the fact
trat the presence of the bone checked the through passage of the
agent. '

- 3. It was a noticeable fact that wounds oceurring in the
thick fleshy parts of the:body were of a more serious nature, as
compared with others; the buttock, calf, biceps, furnished good
ground for the growtkh of'anaerobes, owing to their good vascular

gupprly. Anaerobic infection was of rare occurrence in sealp wounds.



!

4, Atmospheric‘conditions played a very important part
in wound infections, when the soil wes wet and muddy there was
more risk of contémination, transport wag made more difficult,
go causing delay in treatmgnt.

Amongst Mledical Orders issued by the Prenck Army, regarding the
official report of Gas Gangrene, sPecialyquestions were directed
to the condition of the soil at the time of wounding, and the
period during which the ratient remained on the ground before
receivirg first aid.

5. Haemorrhage: shoek, co0ld angd fdtigue were all
factors which either separately or conjointly broucht about a
1owering of tke general resistence, and the resulting acidosis
was diffieult to attribute specially to an& one of them, gince
the symptome due to these were so clogely assoclated.

There were also cases where the'growth of the orgariesm wag gided
by artifieial means, Whiie the patient was en rcate for thre
hospitél. e.g. a tourniquet, applied by a comrade on the field,
often resulted in increasing the pressure,and in producing a
1ocal anaemic condition in the distal end of the limb.

Bandages, under which the swollen muscles had no room to expand,
constricted the circulation. An example of this was afforded in
a cace of the writer's, when Soldier P-- was transferred to the
Evacuation wérd ready for transporf, A sister, new to war wounds,
tightened the outer covering to make the 1imb look neater, when
infection 1it up again and in a few rours counter incisiong anh

active treatment were necegsary. A few cases of a similar
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ithe above chart refers to the case mentioned and shows
the acceleration of pulse, the rise of temperature, and the

increase of micro-organisms per field of the microscopeOn red.)



nature resulted in a rule that no bandaging be arplied to these
{nfected limbs. |
During tke first kalf of tke war, piaster was used to protect the
1imb in transport. In looking up cases entering the hospital |
1915-17, five out of the twelve emputations of tkhe lower 1limb with
‘fracturedTibia and Fibula were Gas Gangrenes admitted in plaster.
(Nos . 4. & % 10. 4. on Charf D.) |
In all caces vhere gwelling of the tissues followed injury - any
outlet to tkhe flow of serum was prevented and suitable conditions
were thereby provided for the growth of anaerobic organisnme.
The presence of blood clot - in which the organism could multiply -
wae an important factor in these wound infecﬁions; and in the
writer's opinion the accumulation of such in the depth of a wound
may have accounted for the latent infection wkich was so puzzling
amongét the cages. |
6. Lastly - ihfection depended on the causative organism

and those moet commonly met with were:-

Bacillus Perfringens or Bscillug Welchii

Bacillus Oedematiens

Vibrion Septigue

Streptococcus ' : .
and of less frequent occurrence:-

Bacillus Histolyticus

Bacillus Sporogenes

Bacillus Tertius

Bacillus Aerofetidus
Bacillus Tetanus

Each type of organiem chose different tissues - this was specially

striking in cases of mixed Gas Gangrene and Streptococeal infeation:
’

the latter must be included with anaerobie infections because a type

of etreptococcus was freouently met with in anaeroble cultures.
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In each theatre an €quipe was formed, consisting of Surgeon,
Agslstant, Ansesthetist,with Sister ang Orderly, and the cases were
dealt with in different theatres aceording to their infection - as
far ag it was possible to diagnose at thie early stage e.g. severe
gas gangrenes in one; less severe cages in another; suepicious cases
in the tkird.-

By this means it was hoped that, where a large number of cases kad

to be dealt with at the rate of 50-100 in 24 houre, a gugpicious

cage ghould not run any risks of being infected by following a
definitely diagnosed gas gangrene. It may also be added here that as
far as poesible the same arrangements were carried out in the wards-
legs badly infected cases were not placed amongst known severe
gtreptococcal and gas gangrene infections, from their firut entry into
the hospital. XRNaturally it was not always possible to tell by th
clinical signs and first bacteriological report,y exactly which organ-
ism was going to rredowinatezuntil tke organiems were cultured and
igolated.

In the theatre,- serum treatment wae started as soon as the
patient was under the anaesthetic. It wag given intramuscularly or
subcufanéﬁsly - usually into both axilla ang always éccompanied by
saline varying in smount from a half to 2 pints. The saline was
quickly prepared and eagily given and 1f the effect was only
temporary it tided over the period of shoox and enabled the patient
to stand operation. Cardisec stimulante y8:g. camphorated 01l ,Tiven

bypodermically 7728 muck nged at thie stage of the proceedings,
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Tke égent wags removed as cuickly as possible by surgical means; the
woundes being freely opened ﬁp and drainage established. All loose
pieces of bone, diseased muscle and blood clot were removed - and

in every case specimens were gent up for bacteriological examination
and culture,e.g. fofeign bodies, muscle, splinters of bone and
exudatibns from the tissues. Thes Lhospital was fortunate in raving

o well equipped laboratory, where it was poseible to examine stained
filme and cultures of cases in whick one was interested,and to
wateh thelr pathogeniecity in laboratory animale. It was also
fortunate in having as consultaynt Professor \Weinberg of the lasteur
Institute; much of the material for the research into the causation
and treatment of those virulent infections being obtained at the
above Lospital; =0 that in addition to the hospital bacteriological
reporte there were frecuently those of the Fasteur Institute; in:
gsusrpicions cases. |
Between attaqks, permission was granted for the writer to attend

| inter allied conferences at the Ecole dé Médecin. where discussions
on this interesting subject were taking placeQ ~She was also permitted
to attend the TPasteur Institute %o sée tre method of preparation
of the different sera. Professor Weinberg very kindly took her to
gseveral of the Paris Hospitals where Doctors Delbet, Broeca, and
Crutro and othersg were using the gera, with wonderfully convineing
results.

During the first three years of the war, there was much
difficulty in differentiating individual organiems from the flors
of war wounds. Thie was dué to the fact that bacilli were met‘
with, which were new to the bacteriologists researching on this
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subject. Tkere was nuch diserepancy regarding pure cultures and
gimilar organisms were given different name;,fhis led to nuch
cdnfusion. Once the flora of wound infections ﬁgi& placed on a
workable basis the next step was the manufacture of specific
antisera. |

Four different varieties of sera were usged:-

1.Anti Tetanic. :

2.Anti Gas Gangrene. ,

3.Folyvalent Serum of li.ILeclainche & Vallde.
*+Anti Streptococeal (Tasteur).

1. ¥ith repard to the first mentioned no furtker reference
will be made as only one cace of Tetahué éppeafed in the hoepital
during tke last two years.

2. Anti Gas Gangrene Serum wag prepared in s mixed fomnm
by M.Teinberg & Sdguin of the Fasteur Institute and hereafter will
be referred to as "Mélange Serum", It‘contained antisera for the
three anaerobic organismsﬂmost commonly met with in war woundg
nemely:~

Anti Perfringens. ) | ,
Anti Oedematiens., ) in ecual quantities.
Antl Vibrion Septique.} - -
3. The Polyvalent Serum of H.Leclainchs & Vallde contained: -
Anti Streptococeal Serum.
Anti Perfringens Serun.
Anti Vibrion Septique Serunm.
and was much used in those cases of mixed infection for ite anti
gtreptococcal prorerties. '
' 4. The stock anti streptOdoccal serum was only used when

the above polyvalent was'not obtainable.
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The Anti Gas Gangrene Serum wag prepared in the following
way:e .
| fure cultures of the different organisms were 1solated
- and grown for 48 hours in s ﬁeat broth known as "bouillonIMartin
"glucog€". These were then filtered, Pulped and candled and the
resulting toxin tested for sterility; after whioh the toxic value
on wkite mice was determined. A horse wag tbén inoculated
subeutaneously by repeatesd doses; his serum in three months time
protecting a guines- -rig, inoculated intrs mascularly witk the original
culture. The korse was then bled from the Jugular vein into
gterile botiles with double rarchment caps ang containing potasginm
oxalate. Thies was allowed to wettle over night at room temperature.
Trhe placsma was syphoned off into sterile bottles and pPlaced in g
warm water bath for 10 ninates, caleium chloride being added to
gid ciotting. After vigorous_shaking the serum was easily
separated from the clot. This regsulting antt ferum waes found to
protect laboratory animals inoculated with emall doses of the
originalealtureand g0 the titre was standardized Thie gerum
therefore, whick protected laboratory animals against Gasg Gangréne,
kad still to prove its efficiency in human infections of g gimilar
nature. |
(éerum therapy treatment wae undertaken 88 an adjuvant to surgical

treatment - it was never intended to replace it, )
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Wﬁen given prophylactically it was Lhored that the
serum would prevent the onget of Gas Gangrene by immunising the
patient. It was felt, that in cases to be evacuated into the
- Interior a few hours after oreration, a prorhylactic dose of
Anti Gase nggrene Serun, given before thre Journey, would 1in
gome way protect the patiént - the effecte of trauma on transport,
as a causative factor, in‘the lighting up.of any mild existing
infection bteing noficeable.

If given when Anserobic Infection already existed
with the specific anaerobe as yet undiagnosed, 1t was hoped,
trat by a fairly large'initial dose of this mixed Anti Gas
Gangrene Serun,the toxin would be diluted and further growth
and erread of the organisme be inhitited. here any specisl
organism was found to predominate, by pushing the specific .
antl sera, et1ll more was 1t hoped to check the spread of
infection.

By continuing tke injections of the gsera in after
treatment, in varying amounte adcording to the baoteriologiéal
report, it was hored that the acouired immuni ty 6f the patient
should be retained. -

( Trhe Anti Gas Gangrene Serum d1d not profess to deal with

Streptococeal Infections).
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The object of the Polyvalent Serum of Leclainche & Vallde
was to neutralize the toxine of the following organisms:-

3treptococeus.,

B.Ferfringens.

Vibrion Septigue.
and on account of its anti streptococeal properties 1% was
muck need in dealing with streptococcal and mixed infections.

Tkere wag a loeal preraration of the gserum, which

was much used”in this hospital. Ilany of the cases were
treated by its direct application to the wound. The case of
Soldier S--(page 58) with Streptococcal Infection of the knes
joint offers a £ood example 0f the beneficial nelp of thie

local preparation. Full details are enclosed amongst the

joint cases.
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In prophylactic treatment, an initial dose was given as follows:-
l. 10ce - 500& of tke mixed Anti Gas Gangrene Serum.

or 2. Anti Gas Gangrene Serum plus Leclainche & Vallde Sérum.

or 3. Leclainche & Vallée Serum only.
From a curative point of view, serum was given according to the
existing infection, in amounts varying witk the geverity and the
desired effect, e.g. in mixed Gas Gangrene, the mixed Anti Gas
Gangrene Serum was used; in cases where one organism predominated
its epecific anti serum was pushed. As an example, suppose a
cage admitted to hospital shows signs of Gas Gangrene, it isg
irmediately given 30cc of'the mixed serum; ad‘to 48 hours later
if Bacillus Oedematiens predominates, then 30cc of Anti Oedematiens
Serum is given, at repeated intervale until the Bacteriologist
reports its absence. Again, suﬁposing a patient is admitteqd,
gshowing signs of a mixed ;nfedtion,‘the faécial andlmuscular
tissues being infiltrated, Anti Gas Gangrene Serum and Leclainche
& Vallée Serum are immediately given. ILater if the Streptococecus
ig in rredominance Ieslaihche & Vqlléé Serum only is given, 1in
repeated doses until the infect{bn 1s controlled.
Serum wag alego given before secondary operations, as 1t was feared
trat the primary Gas Gangrene or Streptococcal Infection woulg
re-occur. This was especially considered before oreration for
re-amputation. Instances of thig ma& be seen in many of the
cages here detailed, for example, Sergt.C. No. 3, Chart B, whose
right leg was smputated above the knes for secondary haemorrkage.

Althoueh there was a generalized streptococcal infeetion, re-amputat

~-ion d
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suturing was performed a month afterwards - Leclainche & Vallde
Serun being administered at the same tiuie - primary union 6ccurred,
Again in the case of B. No.24 Chart B,originally the infection was
g mixed anaerobic snd streptococeal oneéwith streptoqoccal infection
of the bloodi. Anti Streptococecal Serum was repeated before re-
ampuﬁation and the wound healed by first intention.

.+ In thieg paper full clinical details are given of :-
1., Caces of Septiéaemia with recovery after gerum treatment as
compared with similar cases with fatal results receiving no suech
treatment. |
2. A complete tabulated list of fractured Tibias and Fibulas with
Angerobic and Streptococcal Infection 1915-18 with results of
gerum therapy treatment.
3. A series of joint case§ chowing the results of subcutaneous

and local serum treatment.
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Anaerobic infections fall naturally into types according to the
two eardinal symptoms produced, namely oedema and emphysema.

1. Tre pure emphysematous type, where the presence of
gas ie the predominating feature. | |

2. The oedematous type, where the presence of a
gpreading oedema is tre prominent clinical sign. |

3. llixed formg, where oedema and emphysema are
co-existent. T |

2. Localized infections, witkh abscess formation.

Emphysematous type

On admission thefe may be no sign or sympton of

Anaserobic infection, apart from the bacteriological report. Later,
when emphysema appears, its rapid spread reminded ohe very nuch
of cases of surgical emphysema, following injury to the chést,
wkich in pre war times were not infrequently admltted to hoespitals
near stesl wo;ks. Again, there may be on admission, discolourstion
of tke ekin and slight bronzing of the tissues, with here and
there haemorrhagic blebs, appearing on the surface. The musecular
tisgesue ig soon infiltrated with gas, andcrepitus ie felt. If the
econiition advances, tke general aspect becomes more serious, the
rulse accelerates, and in gevere caseg dyspnoea ié rregent. The
mental faculties remain unchanged, a feature whieh is charaeterisfiq

Tre following are cases where emphysematous gangrene was
reportel on sdmission and which responded cuickly to surgical and
gserum therary treatment. The orgénisms l1solated, the serum usged,

and the regult obtailned are tabulated herewith.

17.



A.

possible,

Bacteriology

Bacillus FPerfringens
Vibrion Septique

Bacillus Perfringens
Vibrion Septicue

Bacillus Perfringens
Other Gram rosgsitive
Bacilli.

Bacillus Ierfrihgens
Vibrion Septicue

Bacillue Perfringens
Vibrion 3epticue

Bacillus Ferfringens
Vibrion Septigue
Bacillus Futrificus

Serum

Leclainche & Vallée 20ce

Mélange 30ce
Anti Perfringens 25ce

liélange 3Vce
Anti Ferfringens 40cc
Leclainche & Vallée 1Oce

Anti Vibrion Septique 60ce
Anti Perfringens 20co
Leclainche & Vallée 1Occ

helange 30ce

lélange 30co
Anti Ferfringens 10ac

Reesult.

‘Recovery

Recovery

Recovery

Recovery

Recovery

Recovery

Each case is detalled in the following pages, and where

charted along with the pulse and temperature.

18.
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B
bounded June 2nd 1918

Admitted June _3rd with a perforating wound helm, the knee and

fracture of tibia. The wound was extremely dirty and fee medullary

cavity was exposed. The infection was a severe Streptococcal and

Sae Gangrene one - 20co of Xeolainche § VanaA, s.,n. glTen

during surgical procedure, during the next week - Bacillus

Serfringens, Vibrion Septique and Streptococci were rented ly

isolated.and Serum treatment was continued. On evacuation Six

weeks later the wounds were healing satisfactorily.
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B

Jhimled 1*th June 1918 - admitted the same afternoon.

multiple wounds of buttocks, thighs, legs and arms; the sciatic

nerve was exposed. The pulse was 12u and the general

condition
was poor. 30cc of Melange Serum was given at onoe. Incisions
re made for crepitus and infected tissue excised. Bacillus

perfringene and Virbion Septioue were isolated - the former

predominating. 25oc of Anti Pefringens serum was given and

amputation Vv/as performed. In spite of his multiple wounds the

patient went on satisfactorily.
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Cose No.a. OfQ* A-

=

wounded 18th August 1918

Admitted 21st August - with perforating wound of the right leg,

haemorrhage and gas gangrene of the calf. The wound smelt foul

and the muscle was soft and discoloured. 3000 melange and

tnnr»_Lecdainche & Vallege Serum was given on admission.

Bacillus lerfringens, Streptococci and Vibrion Septioue were

isolated from the wound. Patient was nursed as far as possible
aspect of the

on his face to prevent any pressure on the posteriory leg.

August 22nd and

August 26th - Anti Perfringens Serum v/as given, after which date

neither of the above organisms were isolated from the v/ound and

the patient was evacuated on the 31st August.

(The red line shows the number of organisms per field of the

(mi&croscope) 21



Case No 7. Chart A

D
wounded 30th May 1918

WiPiItted 1st Jane - penetrating wound of calf with, fracture of

Tibia; much destruction of calf muscle; swelling of the leg and
crepitus. There had been much haemorrhage and the smell of the
wound was Tfoul. 10cc leclainohe & Valine Serum was given -

operation - gangrenous muscles excised and others divided

transversely for the relief of tension; there was much haemorrhage.

Vibrion Septioue in large numbers and Bacillus Perfringens

were i1solated.
June 2nd the smell of the wound was Tfoul and the tissues looked

gangrenous. 40cc of Anti Vibrion Septique Serum and) were given
1Qcc of Anti PerfringensSerum ) subcutaneously

June 3rd - 20cc Anti Vibrion Septique Serum and
10cc Anti Perfringens were repeated and from June 7th

the wound was dressed daily with leclainche & Vallee Serum.
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Trhe infection remained cuiescent and his recovery was straight
forward.
{the red line on the chart represents the number of organisms rper

(field of the miecroscope).
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A
Wounded 10th June 1918

Admitted 11th Jane multiple wounds of the scapular region;
penetrating wound of left leg with fracture of both bones.

i"he leg wound was fTilthy and there was gas in the tissues.

30cc Lielange Serum was given on admission before operation.

Operation - wounds excised, shell removed and iIncisions made

in the muscles for tension. Gram Positive bacilli

(few)
ierfringens, Vibrion Septioue, and Streptococci/were

resembling

isolated.

June 16th - 20cc Anti Vibrion Septique Serum and
20cc Anti lerfringens Serum were given.

By June 28th no anaerobic Bacilli were found in the wound and

he was evacuated a few days later.
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B
Wounded 10th Jane 1918

Admitted 12th Jane with a foul smelling perforating wound of the
calt with gas in the tissues. 300c Melange was given iIn the
receiving ward. Operation - wound was freely excised.

Gram Positive Bacilli with spores of various types were 1isolated.
During the next few days there was an iIncrease in the number of
Bacillus Perfringens and on June 16th Anti lerfringens derum was
given. The patient was evacuated a fortnight later and the

condition of the wound was satisfactory.
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- Qedematoue type

Locally - the superficial veines etand out in a pale
gkin, there is swelling of the 1limb; no gasg or crepitus; the
mugeles are pale and anaemic and remind one of "cold ham". There
is oedema wkich steadily extends; there is no apparent gangrene.
Tre face ie pale and the patient looks toxie; the pulge is emall
and ruickened. Tkhre organisﬁs isqlatéd from fhe wounds in these
cases are:- Bacillus Ferfringens and Bacillus Oedematiens but
srecuently 1t is extremely diffigult to get these in pure culture.
In one case - of Soldier X, it was only too apparent that the
patient was guffering from thie special type of anserobic infection,
yet it was extremely difficult to get a pure‘culfure from any one
of the tissues, wkich were sent for investigation. Three times
re was operated upon - large incisions being made to relieve tension,
and the muscles inciged transversely. The X Ray showed nothing
abnormal; there was no frécture’to comprlicate matters - the
patient gaid ke felt well and he wag in the best of gpirite, but
the -pulse waeg poor and rapid - the tissues looked exactly‘as if threy
had been bled - the muscles white, anaemic and bloated - it was
only at the fourth operation that the cause was discovered - a small
plece of clotk being found, lying between the fibres of one of the
flexor muscles of the forearm and which on culture prodaced
Bacillus Oedematiens. By repeated administration of tke expectant .
anti serum the toxine were neutralized ani the infection kept
localized. Examples of this type are to be seen in the following

cages:-
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Case No 3. ctiQrl A.

la Vv

V/ounded 26th August 1918

Admitted 21st August - with a large dirty wound of the left leg,
fragments of both hones protruding. The muscles were swollen and
gangrenous and the tissues were oedematous. There had "been much
haemorrhage and the general condition was poor - temperature was
102*2 pulse 13u . 3700 Llelange Serum was given while the wound was
being excised and freely drained. The patient was very ill during
the following three days. Streptococci and varied Gram Positive
Bacilli were isolated - mainly of the B.rerfringens and B.Oedematien
type.

August 2*th - 20cc Anti lerfringens and Anti Oedematiens Serum

V/as given.

On August 29th - 10cc of Leclainche & Vailed Serum was given
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Bacilli Ferfringens were still rerorted in smears from thke wound.

On September lst - 10ce Anti Ierfringens Serum was giveq. There

wee no spread of the gangrene and the wounds healed up without
further trouble. A montk later, on evacuation, the patient could

walk without difficulty.
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Case No. ai Cljarf A-

E
mllomniejl 17th July 1918

, 20th July suffering from exhaustion - temperature 101 *6 t

pulce uncountable. Right leg was ouite gangrenous, cold and pulseless.

Oedema was spreading up the thigh;30cc Melange Serum and 10oc Leclainche

& Vallee Serum were immediately given. Amputation was performed

below the knee and pockets of pus were found under the cellular

tissue. It was feared that surgical treatment had been too rational

and that amputation would have to be performed higher up. Erom

tie gangrenous tissue B. Putrificus, B.Perfringene and B.Oedematiens

were isolated. The infection cuietened down and patient was

evacuated in a satisfactory condition. He reported at Xmas 1919

that the stump had healed up a few weeks after evacuation and that

he remained iIn excellent health.
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not given.

On August 3rd -condition of the wound was unsatisfactory and

30cc of leclainche & Vallee Serum was given. The hacteriologist
reported Bacillus Oedematiens, Bacillus Berfringens and a few
Bacilli Putrificus with numerous Streptococci and next day

30cc of mélange ¢erurc was given - pus was evacuated from the wound.
The progress of the case was ouite satisfactory during the next few
weeks - "but numerous Streptococci were isolated on the 2*th August.

30 cc leclainche & Valle"e Serum was given next day.
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On September 30th, wken the wound was almost healed the splint

wag changed &nd a few hours afterwards there was a recrudescence
of tre infection, with swelling of the 1limb and muck ocedema of tkre
foot. The smell from tkhe wound was distinctly offensive, the
temperature roge guddenly to 104:8 and the pulse to 112. Incieions
were made into the oedematous tissue and 3Uce MMélange Serum‘was
given. The patient responded to this treatmént and the infection

calmed down.

31.



In the g0 called mixed forms, oedema and gas formation
co-exiet, locally there ig a foul smelling wound with much
gwelling and discolouration of the skin. The muscles are stained
and gas and oedema tend to spread rapidly. The general condition
ig serioug, the pulse ies markedly increased, there is often a
rise of témperatare, and the patient ghows toxic symptoms. Of
tre causative organisms the anaerobes Bseillus Perfringens,
Bacillus Oedematiens, Vibrion Septicue and oceasionally others
may be found in the tissues.

Exampleg of these cages are to be seen in the following,

tabulated as previously:-

Bacteriology Serum Regsult.,

L. Varied Gram Fositive 1télange 30cc Recovery
Bacilli with spores Anti Perfringens 10ce
Bacillus Ferfringens Leclainche & Vallée 70ce

Baeillus Oedemstiens
Anaerobic Streptococcus

G. Bacillus Ferfringens Anti Perfringen=‘15cc Recovery
Vibrion Septicue - Anti Vibrion Septirue 30ce
Bacillus Iutrificus Leclainche & Vallée 50co

Bacillus Histolyticus
Bacillus Tetanue?

B. Bacillus Ferfringens Néiange 60ce Recove
Vibrion Septicue Anti Terfringens 30ce i
Bacillus futrificus Leclainche & Vallée 20qe

Streptococei & Otkers
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Le 1

r/ounded 2*th Jane 1918 - admitted same day, with a large ragged
perforating wound of the left calf and a piece of shell in the
medullary cavity of the Tibia. Gram Positive Bacilli of various
types and Streptococci (less numerous) were reported. The soleus
and gastrocnemius muscles were divided for tension.

.Toly 30th - the local and general condition suddenly became serious;
temperature was 102*4 pulse 100 and weak. The leg was very swollen
and gas bubbled from the wound. It was agreed to push serum treatment
before amputating. 30cc Llelange Serum was given. Free sporing
anaerobes were isolated - B.ierfringens and B.Oedematiens and

others unidentified. Ilext day the temperature remained high and
pulse was 128 but the local condition was no worse. A blood culture

was taken and reported negative. 30cc Leclainche & Valle"e Serum
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wag given. Cn the following day there wae glight iﬁprovement and
amputation was deferred. 10ce of Anti Ferfringens Serum was given.
During the next few days the temperature gradually came down and
there wags a decrease in the number of Gram Pogitive Baeilld per
field of the microscorpe.

August 11tk - pue was evacuated from an abscess on the anterior

geurface of the Tibia and Streptococei only were isolated.
20cc Leclaincle &AValléé Serum was given the same day. Tke wound
gave no furtker troudle and hesled up euickly. Thie was certainly

a case wkich benefit%ed greatly by serum trestment.
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Case No.?. Chari' C.

G.
-mmfled 11th Jane 1918 - admitted the same day with penetrating

wounde of the leg and comminuted fracture of the Tibia. There was
awelline: of the limb and gas iIn the tissues, the odour was foul.
The general condition was very poor and on admission the pulse
was uncountable. Intravenous saline was given iImmediately and
50cc Leclainche & Valine with 10cc Anti Perfringens Serum was
injected, Ilext day the general condition had improved but on the
15th the oedema was spreading rapidly, the odour from the wound w/as
putrid and the patient showed signs of generalized toxaemia.

20co Anti Perfringens Serum ulus 30cc Anti Vibrion Septinue Serum
V/as given and amputation was performed in the lower third of the
femur - oedema was found to be spreading along the vessels and

the subcutaneous tissues varied in colour. ?rom the infected
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Streptococei
? B,Tetanus

mugcle:= B. Ferfringens )
B.Putrificus ) were
B.Higtolyticus ) .
B.Vibrion Septicne ) ig0lated
) .
) .

On two more occasions serum was given. The pulee became regular
and the general condition showed great improvement. He wag

evacuated four weeks later, in excellent health.
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B.
y/ounded 10th Jane 1918

Admitted 11th Jane - with penetrating wound of the leg and

fracture of both hones. The tissues were oedematous and there was

a spreading gas infection. Amputation was considered and

30cc Melange ¢erum was given at once. The bacteriologist reported

numerous Gram Positive Bacilli of various types with free spores -

the majority resembling Bacillus Perfringens. A large piece of

shell was removed and free drainage established. During the next

few days the smell from the wound was foul, the muscles were

swollen and anaemic looking and there was gas iIn the tissues.

On the 13th June - 30cc Leclainche & Vallee Serum was given.

OnJheM”™A Jane ~ The skinwas much discoloured; there was no

crepitus but a red infiltration of the tissues and oedema were
37.



pregent - the wound smelt putrid.széc Anti Ferfringens Serun
was given. A culture made from the exudate produced :-
| Bacillus Perfringens )

Vibrion Sertirue )

Bacillus Futrificus )

Streptococei )
Amputation wag agaelin considered but 30ce Melénge Serum wage given
and thé leg carefully watched for épread of the gangrene. The
tigsues began to look Lhealthier but convalescence was eglow. Five
monthe later 1t was necessary to remove a small gsequegtrum and
10ce Leclainche & Vallde Serum was given before operation.. From
culfuree made from the bone all the original gas pro@ucing organiem
were recovered. 1In spite of thies there was no re-infection of the‘
1imb.

Yews was received from him Xmas 1919 when he boasted of his powers

'of locomotion.
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Abscess'formation oceurs very commonly round the foreigh
body, and re-acts well to gerum treatmenf,if given sufficiently
early. It is often seen in a rPenetrating wound of the deep tissuesg,
where the agent has almost traversed the limb and comes to lie
fairly superficially on the opposite gurface, The wound of inlet
Qay be fairly free from 1nfection,but‘on making a counter ineision
over tre foreign body it ie found to be embedded in & well of rus,
wkich may contain any of theseorganisms. Untreated, this loesl
infection may attain one of the above types, thke pus may burrdw
along the muscular planes cauging a generalized infeetion. 1f
one of tke pyogenic organisms be pregsent e.g. Streptoooccug tke
growtk of this organiem e accelerated, ani the resulting mixea
infection is a most virulent one,

A case of this type ie seen in tre following: -
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red line denotes Gra*n posihue T blue line Stvepteeocci joev ~NC- (teled

B.

Wounded 18th. July 1918

Admitted 19th July - in a state of exhaustion. There was a large
lacerated wound over the left Tibia with a badly comminuted

fracture of that bone. The leg was very swollen and the tissues
much discoloured; the odour was putrid. There was also a
penetrating wound of the left antecubital fossa - with much swelling

and oedema - a serous discharge flowed from the lesion. The pulse
was 12~ and the temperature 102*6. The presence of gas could be

seen in the tissues under the X Rays. 30cc Melange ¢erum was given

in the receiving ward. Operation - a large piece of shell was

found iIn the Brachialis anticus muscle, lying in a well of greyish pus



[
3

The wound of the leg was excised and several pleces of shell and
clotk removed from the midet of the fracture. The patient was
nurged in open air and the wounds were partly exposed to sunlight.
Eack day these were dressed with Leolainche‘& Vallée Serum. They
responded remarkably to treatment and botk wounds clesned up
quickly. In a few days all Gram Fositive Bacilli had decreased
leaving Stréptococei in possession. The serum wae applied loeally
until smesrs were reported negative. On eVacﬁation the wounds had
realed, there wag good union of the Tibia and the patient counld
get about. From nevereceived at Xmae 1919 patient had returned

to0 College and was taking part in all kis o0ld eports.
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Tre following are the Septicaemias already referred
to, occurring in Civil practice, wkich induced the writer to
collect gimilar cases émongst war wounds and charte of these
are encloged:-

S. Case No.l. aet 19 - admitted as acute arthritis of the right

elbow, probadbly of gonorrheél origin, developed Fneumonia,
Fericarditis, Endocarditis, and Left Fanophthalmitis.
Intravenous eusol was given.

T, Case Fo.2. aet 3 - admitted as acute meningitis, no eigne of

increased pressure in the‘cerebra14spina1 £1uid which was clear
ani contained notring abnormal, developed Pneumonia and
Papophthalmitis.

c. Cage No. 3. aet 22 -~ aimitted as acute rheumatiegm, developed

Tericarditis, Endocarditie and Panorkthalmitis.

A1l three resulted in death.
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Cose No.L S - Qda-
imitted to ffyol InjirmQ” She/ieid.
‘oith  Acole Arthritis.

deueloped pneumonia.

pericarditis. * fend oeardihs.

g Famil's.

Cee Noo. T — G\
Admilfed I, T csjal  nFrmar\p  SV]e(Jivid »
?  (®emncjiri's.

developed. pneumonia

paghtalmies.

Cose No.3- C.------ Gt OC
Admitted G Twoyjl Infinmary. "Btffietd.

iatt, Acute "i“heo™al”isme

deueloped pericarditis.
endocaidife.
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Septicaemiag following War wounde

C. Gas Gangrene, Septicaenmia
1915

F. Gas Gangrene, Septicaemia
1915 .

P. " " "
1915

H. [ ] " "
1918

G. Gas Gangrene

1917 Myocarditis
Septic arthritis
Blood Infection B.Perfringens
& B.Higtolyticus

P. Anaerobic Infection
1918 Localized sbscesges

Serum

Kon gpecific
therefore useless

" n

No Anti Gas Gangrene
Serum given

Anti Gas Gangrene
Serum uged

Serum used

Lungs, keart & kidneys implicated

Rigorg. Femoral Thrombosis

R. Wound of hand with Streptococeal
1918 Infection of tre bloogd

B. ‘Anaerobic & Streptococeal
1918 Infection
Blood Infection

c. Streptococeal Infection of knee

1918 Joint
' Blood Infection

D. Gas Gangrene right thigh &
1918 fractured femur; secondary
anaerobic & Strept. Infect.
knee Joint.
Lungs and reart implicatead.
Blood infection

. Streptococcal Infeetion of

1918 Hip Joint T"fractureli femur

and relvis; swelling of knee
Joint.

Blood examination unsatisfactory

A4

Serum treatment

Serum treatment
Serum treatment

Serum treatment

Serum treatment

Result
Death .

Death
Death
Death

Recovery

Recovery

lecovery

Recoveryj
Recovery'

Recovery

Recovery



From this tabulation it ig evident that casegs of

Septicaemia, receiving no serum treatment, had a fatal issue.
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Case C

fose p__

No.i Chari" D

Non- Chari' LX

1715,

Gas Gangrene.

Gas Gangrene.

*5

SeplicaemiQ-

SepHcaemia.

TreQID'
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Sephcaemias.

NoiS. c¢*-ort. G, T~eaVh Gas Gangrene. rjo /U-Gas Ga»qi**r

r n___
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Septicaemia Seruvn treatment;  |[“ecooery.

P.

bounded 2Cth July 1918

Admitted 21st July with a perforating wound of right shoulder joint
and fracture of the head and shaft of the humerus. Patient was very-
anaemic. 30cc of Melange ¢erum was given at once. The infection

was a mild Perfringens and Streptococcal one. He made a splendid
recovery, the fracture had united hut unfortunately there was a
sudden haemorrhage from the wound and amputation had to he performed
for an aneurism of the axillary artery on August 26th. Por the next
few weeks the general condition was very critical. There were
repeated rigors, pericarditis, endocarditis, oedema of the legs and
hack; and thrombosis of both femoral veins. The abdomen was
distended and he suffered much from colic. Serum treatment was repeated

every few days and there was complete recovery.
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R --- was a civilisn aet 54, who received s wound of the hand;
whilet working in tke neigkbourkood of thre hoepital in Cctober 1917.
On admiscsion, there was rednegs and swelling, temperature was 102
and pulge 100. Incisione were made ana during the next few dsys
the local condition improved. Numerous Streptococel were isolated.
5 daye after the injury the infection began to epread up the arm,
wkick became brawly and oedematous. In spite of repeated gurgical
interference, the general condition became very critical - tre
temperature remained high, the patient looked jaundioced, there were
occasional rigors; herpes were present on tke lips, thke tongue waa
dfy, cardiac murmurs were audible and the patient was delirious
each night; crepitations were present at the base o both lungs

the urine was diminished and contained albumin in large amounts.

Streptococel were present in tre blood.

Leclaincke & Vallée Serum had been obtained for the.cate 0f 3 -e--
(Streptococcal infection of the knee Joint) and it was decidea to
try ite effect in this case. Subeutaneous injections were given

at rereated intervale ang the local application was used in
dregeing the wounds.

Tre ratient made a complete récovery and ie now in excellent heglth.

(Unfortunately tre temperature chart of this case has been logt)

48‘



Cose No-an. OjfaV B. 3 U InK™»™ Se"mw 7K Pre-"7"

B

Wounded 20th August 1918

Admitted 21st Aapast with multiple dirty wounds of the leg - muoh
swelling and gas. Condition was complicated by a depressed fracture
of the skull. 30cc Melange Serum was given at once during operative
procedure. A mixed anaerobic and streptococcal infection was
reported by the bacteriologist. During the next few days streptococci
were isolated from anaerobic cultures and on September 27th

30cc Leclainche & Vallee Serum was given. Three days later the knee
Joint became infected and he was iIn great danger. Amputation was
performed and serum again given. The stump was dressed locally
with Leclainche & Vallee Serum. A blood culture, taken on October
let contained numerous streptococci. Convalescence was uneventful.

On Hovember 20th the stump was re-amputated and sutured,serum again

being priven . The wound healed up and there was no lighting up of the
A9.



streptococcal infection. It ie interesting to note with regard
to this case that the scalp wound, though infected,gave no trouble.-

the gkull: was trephined and tke wound‘sutured; trhere wags realing

by firet intention.
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Case No."s 13-
~econdarj M'repVococcal  Inecllon of Knee.  "Blood Infection-

c Seram Treatment- T"eoooer\i_.

bounded 29th August 1918 - operated on same day at Field Ambulance.
Bullet removed; sequestrotomy, drainage established.

6th September admitted to hospital, temp. 100, pulse 100, wounds
fairly clean, no anaerobic organisms found on microscopical exam.
Condition satisfactory till 8th November, transferred to another
ward. 24 hours afterwards, rigor, temp. 102*". pulse increased
from 88 to 128, patient felt very ill and vomited, locally -
e/rythema of the skin, knee Joint swollen, patient sallow, suite
delirious;-knee Joint opened up, pus found.

Direct examination - streptococci, gas produced in anaerobic
cultures and streptococci isolated from these.

3ucc Leclainche BVallee Serum given with Saline subcutaneously.
Blood culture contained numerous streptococci.

iovember I*th - knee Joint agairjwashed out.
30cc leclainche & Yalle”™ Serum, was given.
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November 16th - 30cc Leclainche & Vall€e Serum - general and

local conditions satisfactory.

Lovember 17tk - Unfortunately patient had a éudden raemorrhage
from the peroneal artery - necessitatihg immediate amputation.
30ce Leclainche & Vallée Serum again given and intravenous saline,
Fatients condition very serious.

November 18th - improvement.

Convalescence unevenfful.

Deg¢erber 15tk - Sﬁump fe-amputated and wound sgutured.

1Cce Leclainche & Vallee Serum given.

Wound healed by first intention.

In all - 130cc of Leclainche & Vallée Serum wee given.

In thie case, had it not been for haemorrhage the patient% leg
would in all probability have been saved. On opening up the knee
joint after amputation all gigns of sepsis had disappeared: the

- original wound was clean and healthy‘and the fracture of the Tibis

firmly united.

The condition was one of generalized Streptococeal infeection whick

re-acted well tc serun tréatment.
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Seoere  Sfreprococcal Infecfion
LeclQInohe rVallee Serom used locally.

D.

Wounded 21st July 1918

Admitted 24 hoars afterwards with a penetrating wound of left hip
and fracture of femur into the joint; also fractured pelvis. He
was operated upon immediately, a large piece of shell and masses
of filthy cloth being removed from the head of the femur.

Carrel Dakin tubes were inserted. Numerous streptococci and less
numerous gram positive bacilli were reported. Uo serum was obtain-
able until the 25th, the wound was foul smelling and pieces of
soft spongy bony tissue were constan&y removed with the dressing;
pus oozed up from the depth of the cavity and the patient®s condition
was very critical.

On July 31st the wound had a distinctly sweet putrid odour, and

from anaerobic cultures abundant streptococci only were isolated.
53.



The wound was dressed locally with Leclainche & Vallde Serum at
various intervals during the next fortnight.

On 15tk August - 25cec of Leclainche & Vallde Serum was injected

gubcutaneously snd repeated two days later when the knee joint wae
observed to be much gwollen and there was more suppuration of the
Lead of the femur.

On 2%rd August - the hip joint was resected and 20cc leclainche & |

Vallée Serum was given at the same time. The patient began to
have acute diarrhoea of a dysenteric type; the stools numbering
up to 20 a day and very offeneive. Cultures from these produced
abundant Bacillus Coli and Streptococei in large numbers. He
becémé distinetly scallow and emaciated: the report of the blood
cualtures was unsatisfagtory. Leclainche & Véllée Serum, aprlied

locally to the joint was persevered withk, and the tissue lost thre

grey putrid look and the smell became legss offensive. The patient
had a long convalescence and wag retained in hospital uhtil |
December 1918 by which time ke had regained excellent healtk and
could bear khis weight on the limb. News was received from him

at Xmas 1919 and his powers of locomotion are increasing.
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faled 'B. Terfmrps r Srgplf'ccool el Thlod IRl
D. Serum ‘reol\Vrertl'. T"ecooev%._
Wounded 10th Jane 1918 - operated on same day-
Admitted to hospital 11th Jane with multiple wounds; comminuted
fracture of right femur.
June 15th - numerous Streptococci and Bacilli Perfringens reported.
30cc Leclainche & Vallee Serum - given subcutaneously with saline.
June 18th - 4-Occ leclainche & Vallee Serum subcutaneously.
Wounds discharging copiously, thick yellow foul- smelling pus,
patient looking very sallow, nauseated, pulse irregular and rapid,
cough; 1increased respiration. Cardiac murmurs audible, swinging
temperature, pulse irregular.
June 26th - A large abscess opened in upper thigh, pus evacuated
from knee joint containing abundant Streptococci.
20cc leclainche & Vallee Serum given with saline.

A Blood culture was positive.

July *th - Knee joint washed out.

30cc leclainche & Vallee Serum .was given.
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July 10tk - Temperature drorped, imprcvement of general condition,
rulee regular-still increased.

Angust 15th - Fatient evacuated. <fracture united. wounds healed.

movements of knee joint improving with massage.

Tre general condition of this patient remained eritical for several
weeks and it was a daily'consideration whether to amputate tre
1imb and so increase his chance of recovery,bht after each injection

of serum an improvement in the general Qnd local condition waes quite

noticeadle.
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Joint cases have been tabulated and detailed in a

gimilar nmanner.

R,

P

Ffactured Femur

Knee Joint infected

Fractured Femur
Knee joint infected

Fractured Femur
into knee joint

Fractured Femur
Local Abscesses
Cystitis

Infection of blood?

Tenetrating wound
of knee Joint

 Penetrating wound

of knee joint

Perforating wound
of ankle

Penetrating wound
of foot

Tenetrating wound
of foot

Infection

Streptococeal

Gas Gangrene
Streptococeal

Gas Gangrene

-Streptococeal

Gas Gangrene
Streptococesal
Fyocyneus

Gram Tositive
Baeilli of
varied types

Streptococeal

Severe
Streptococesnl

Gasg Gangrene
Streptococeal

Severe Gas
Ganfgrene
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Serum used

Leclainche &
Vallée locally

Anti Gas Gan.
Leclqinohe &
Vallee

Anti Gas Gan.
Leclginche &
Vallee

Anti Gasz Gan.,
Leclqinche &
Vallee

Anti Gas= Gan.

Leélanche &
Vallee

Leclainche &
Vallee gub-
cataneous and
local

Anti Gas Gan.
Leclainclke &
Vallee sub-
cutaneoug and
local

Anti Gas Gan.
Leola}nche-&
Vallee subcu-
taneous and
local

Result

Hesled

Good

Good

Recovery
after am
putation

Ferfect
novement

Good

Recovery

Recovery

Recovery



Seconctors|]  StVepfococcal Infection of Knee-~omt

eflec’ of local Serom IVealmen|. ~ ©Onered sciare 210« «evom.

S.

Vounded 27th October 1917 - perforating wound of left lower thigh

with fracture of femur - operated on same day at Field Ambulance.

November 10th - Admitted to hospital.

November 14th - Secondary Streptococcal Infection in the knee joint,

patient sallow, toxic appearance. Joint opened and washed out.

It was decided to try leclainche & Vallee Serum. This was applied

straight into the joint. The temperature settled - the pulse became

regular and the organisms gradually disappeared. Above-see chart
with details - the line shows the number of Streptococci per

field and their decrease with serum treatment.

Patient was walking well before evacuation.
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thxed Gas Gangrene v  SlVeplococcal Infection d- Knee Joint
M.

Recooerf

Wounded 19th Jaly 1918 - admitted same day with a penetrating
wound of left thigh and a perforating wound of knee _.Tjoint with
comminuted fracture of femur.

He was operated on during the early hours of July 20th - foreign
bodies were removed; wounds were excised and cleaned and drainage
wae established, numerous Streptococci and Oram Positive Bacilli
of various types were reported - there was no serum available.
July 27th - The leg was extremely swollen and the foot oedematous;
the wounds were fToul; with formation of black sloughs.

Gangrenous tissue was excised and pus was evacuated from the knee
joint - a foreign body still remained inside.

30cc melange Serum was given in subcutaneous saline.

Various -types of Gram Positive Bacilli and Streptococci (the latter
predominating) were isolated from the joint exudate. The patient

looked extremely ill ana emaciated”and complained of continual pain
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in the Joint - the mentality was unimpaired. Amputation was
considered but postponed until serum trestment be well tried.

A blood culture was return negative.

On the 31st July the 2nd August and the 6th August 20ce Leclainche
& Vallée Serum were given. |

By Augnet 8tk the general condition had improved, enabling 2 foreign
bodies to be removed from the knee joint under X Rays.

On August 13th the 18th and tkhe 21et 20 co Leclaincke & Vallée Serum
were again given subcutaneously in saline.

The temperature dropred; the rulse became regular and the ratient's
condition began to improve. He remained in the hospital till thre
final evacuation in December; kis wounds were completely hesaled;
the fracture was united and in good line and with massage the use
of the limb had returned.

At Xmag 1919, the patient reported'fhat ke 18 in excellent hesltk,

and can get about cuite well.

In all - the patient had 140cc Leolaincke & Vallée Serum and
SOcc helange Serum.

”bis was undoubtedly a cage whiech benefited from both sera.
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"FfenelVathg Wou™ of Knee ~oinl.  Anaerobes presenl’

Gplete "ecoory - W
F.

7/ounded 20th August 1918

Admitted 21st August; penetrating wound of right knee joint, redness
and swelling of the joint; bullet lodged in external condyle of
femur, localized under the X Says, general condition good.

Operation 22nd ~ugust ; knee joint opened up, pus and blood
evacuated, external condyle trephined, bullet not found, Carrel Dakin
tubes inserted, bacteriological report, Gram Positive Bacilli of
varied types, 30oc Melange Serum p-iven - V/ound healed up.

20th November; knee joint again opened up; bullet removed under

X Says, w/ound sutured, 10cc of Serum given.

Healing occurred by first intention and the patient recovered
perfect movements of the joint.

January 1920. - patient reported that he can walk and cycle for

miles without the least discomfort to the knee.
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Stvepi'ocoeea!  Infection g- Knee "Joint-

N *
‘Serum  treatment VeeQuery. Onfsquarr » loct."eru*.

B.
bounded 18th Jane 1916; admitted 8 hours afterwards with wounds
of right patellar region.

Operation 18th June - piece of shell removed from the right knee
Joint; Carrel Dakin tubes inserted.

30cc Melange Serum was given with subcutaneous saline. During the
next few days the cultures showed numerous Streptococci and on
21st June 20cc Leclainche & Vallee Serum was given and repeated

on June 26th and again on July 3rd.

On 5th July the knee joint was distended and the fluid was turbid

and contained numerous Streptococci. The joint was washed out and

30cc leclainche « Vallee Serum was given.
The general condition was far from satisfactory and on

August 44B. 30cc Leclainche & Vallee Serum was repeated.
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From that time onwarde the patient began to improve,and by
October 14th tre wounds had healed and massage was begun. When
the patient.was evacuated at the beginning of December he could
walk fairly well.

Total Of Serunm ( 30cc Mélange
given o ( 160ce Leclainche & Vallée

7. .
‘ LV k; BN
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Seoere  Sfrepfococeal Inf€cl>on. lowjemia. n”~couer”.

cobcutaneous * loc«l mseronx \VeoVmcnK
M, | Sfyva.e s lose. Sobcob Serow,

Wounded 13th August 1918
Admitted 14-th August with a perforating wound of the right ankle;

there was no swelling of the leg and the -wound looked harmless,

the temperature was 100, pulse 100. The X Rays showed a fracture

of the internal malleolus into the ankle joint, ho operation
was performed; the patient was given 20cc leclainche & Vallee

Serum and watched for further symptons. The temperature gradually

ascended till August 17th when slight swelling of the ankle was
observed. The wounds were excised and the tissues were found to

be oedematous and discoloured; drainage was established;

20cc Leclainche & Vallee 3erum was again given. The Bacteriologist

reported the absence of micro organisms from the swabs.
On August 23rd - the foot was very swollen and the tissues much
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discoloured; temperatdre was 1044,

From Aerobic and Anaerobic cultures Streptococei were isolated
for the first time. Operation'was again performed and loose
fragments of the Tidbia excised and the whole of the articular
surface of the astragalo-tibial joint; through dralnage was

egtablished. 2Ucc Leclainche & Vallée Serum wes given in saline

During the next few daye the patient was delirious and vomited
constantly; the tongue was dry and he looked thoroughly septiec.

On two occasions the blood culture was reported negative. o

On August 28th and )

)}  10cc Leclainche & Vallée Serum was given
3rd September ) :

and repeated at freouent intervals during
the next few days. The patient wae jaundiced and nauseated and »
his mind wandered at night. The wounds were dresced with the loecal
L2Slﬁiﬁshb_&;_all§§_§ﬁxnm. The tarsal articulations became infectg
one after another and the cuestion of ampatation was repcatedly
‘considered but improvement was always noticed after serum was
given. The foot had become a pulpy mase and it was necescary

to arrange it in an improvieed Hodgen with a special extension

to the foot, fore and aft to retain the shape. He wae evacuated

in December‘with the foot healed and tte general condition -
excellent. Only & few weeks ago he reported that the use of the

foot was elowly returning.
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Mixed Infection  which remained localised-

1L

Pounded August I1*th 1919 at Il p.m.

Admitted August loth at 4 p.n. - with a filthy gaping wound on
the outer side of the right ankle, Tull of shell and cloth; the
foot was much swollen and oedematous. The wound was excised and
extremely foul smelling necrotic tissue was removed. There were
fractures of most of the tarsal "bones and the astragalo-calcanean
joint was involved. 30cc J.eolainche & Vallee Serum was given 1in
saline. During the week the types of Dram Positive Bacilli with
numerous spores, 1isolated from the v/ound, were varied. The
patient was placed out of doors, the smell from the wound being
overpowering.

25th August - 30cc Melange Serum was given.
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The Anaeroblic organiems graduslly disappeared from the wound
gnd Streptococei remained in pogsession.

On September 8%th - and September 16th - 2ZUce Leclainche & Vallée

Serum was given. The wound healed up and the patient could walk
before evacuation in December; the ankle Joint movements being
unaffected. He reportéd in January 192V that wit:k the support

of a etrong boot ke ggg walk without pain or effort.
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Secere Fovad Gas GEgrae’l Inffedon of Tt Sever* Mabhewsi .
T SRehicoal- J red lre r Sl
Qreav = Qe potho? "jadll

- >

bounded 19th July 1918.

Admitted 28 hoars later - Filthy wound on the-outer surface of
the left foot with an extremely offensive odour, which was almost
intolerable in the receiving ward. The X Rays showed a large
irregular piece of shell iIn the posterior aspect of the foot.

The tarsal hones were almost completely disintegrated, and pending
amputation 30ce Melange was given at once in saline. The
bacteriological report was returned as numerous Streptococci and
equally numerous Gram Positive Bacilli of various types the
majority resembling Bacillus Perfringens. The general condition
was so excellent - even after the few days fasting,which he had
suffered with the other Americans - that it was decided to defer

amputation and to push the specific Anti serum. The wound was
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cleaned up as far as poseible and rieces of disorganised bone
removed. A gsmall foreign body wasg extracteds another was reported
as having been removed in the receiving ward. The patient was
piaced out of doors with the foot exposed to the alr under a gauze
cage. A continuous Carrel Dakin drip was applied and the 1imb
carefully watehed for spread of the gangrene.

30cc llelange was again given on the 25tk with saline.

Grem Fositive Bacilli with terminal oval spores; Bacillues Ferfringens
and numerous Streptococci were constantly reported - streptococel
being now in trke majority.

‘Tke foot wae still foul and Leclainche & Vallde Serum was given

on tre 3rd and 6tk Auguet. The wound began to look more hrealthy.
By Aggust 27th only a few Gram.Positive Bacilli were reported -
Streptococei being still the.majority.

Auguet 3Yth - the patient was eent to the X Rays for another

photograph and muck surprise was caused in finding the originel
foreign body firmly embedded in the os caleis.

August 31et - The shell was removed by a counter incision whick

was afterwards sutured. 20ce Leclaincke & Vallée Serum was given,

Cultures made from foreign body produced -
Aerobically - abundant streptococei.
Angerobically - muck gas was given off and the cultures were
\ rich in Baeillus Ferfringens.
In spite of this the second wound healed up by first intention
and the remaining period of convalcscence was etraight forward.

Tke patient waes left with cuite a useful foot - the internal arch

remaining in-tact. News was received from him at Xmas 1919:
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and he ean get about fairly well.

This case was one 0f the foulest of gas gangrenes which came

under the writer's care; fortunately it remained localized, aided
doubtless by the Méiange and Folyvalent Leclainbhe & Vallée Serum.
It was interesting tp note that although the agent was not removed
at the rrimary operation and was still contaminated by the same

organisms, their virulence remained in abeyance.
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I'pe@ GasGa'grere T Sfrep'ococcal Injeclion cp Knee wmAemh

Amputation =« Serum Treatment-  T”/ecouer”.

B.

Wounded 18th July 1918; Penetrating; wound of the left knee and
fracture of Tibia into the joint.

Admitted 20th July; general condition very poor from exposure

and lack of food.

30cc Melange Serum was given subcutaneously with saline at once.
Operation early on July 21st; the shell was removed from the

head of the Tibia; the internal condyle of the femur being found
fractured. Prom Aerobic cultures Streptococci were isolated.
Prom Anaerobic cultures abundant Gram Positive Bacilli of various

types with a predominance of Vibrion Septicue and Bacillus

Perfringens.
July 32nd. - Much swelling of the joint.

July 23rd - Thick green pus oozing from the joint.
30co leclainohe & Vallee Serum was given.
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July 3lst - 11-30a.m. swelling of the thigh was noticed; no
crepitus nor discolouration. The swelling rapidly increased and
it was feared that infection had become generalized. At 2-30p.m.
ampatation-was performed in the lower third of thre tkigh; seroeity
wae found tracking up along tkhe line of the ipternal saphenous.

30co Mélénge was given subeutaneously in two pints of saline

during the operation. Tke condition was very oritical; and the
pulse was not palpable; ﬁuile Camphrée 10co was injected Lype--
dermitally. The serogity from the amputated leg was cultured

and produced much gas and abundant streptococei and vsarious

Gram Pogitive Baeilli with sporeg. A blood culture, taken at the
game time, was reported negative.

August 11th - latient developed a localized abscese in the right

buttock, containing streptococei. These were aleo isolated with
the addition of pyocyaneus, from thé gtump.’ ‘

For tre néxt few weeks rus appeareé in the urine and patient
suffered from acute diarrhoea.

Convaleséence was glow but ke made a good recovery.

On November 2lst - the stump was re-amputated and the wound

sutured; 10cc Leclainche & Vallée Serum being glven at the same

time. Tkere was no re-infection and the wound kealed by first

intention.
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rVed Gos Gangrene Knee 30.nh Recovery.

eoch small red SgEre * R *e™m-
R.

bounded 10th Jane 1918
Admitted 11th Jane - with two wounds of knee Joint tracking upwards
to the i1nner surface of the thigh; fractured._femur.
Operation 12th June - two pieces of shell removed; knee Joint
infected. Bacteriological report - Gram Positive Bacilli of various
types with free spores; the majority "being Bacillus rerfringens.
30cc Melange Serum (Anti Perfringens given with saline.
(Anti Oedematiens
(Anti Vibrion Septique
The temperature remained high and the general condition was serious.
Further incisions were made in the thigh and pieces of infected

cloth removed.

«June 20th - 10co of Anti Oedematiens ) repeated.
10cc of Anti Vibrion Septique Serum )

The Bacteriologist reported, in addition to the above organisms,

numerous Streqﬁococci,,and two days later 30cc Xeclagggnﬁ %aga
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July 1st - the knee Joint was found full of pus whick was drained.

20coe Mélange Serum with 1Cec Leclainche & Vallee Serum;was given.
Patient iemained very 1ll ﬁith a quick irregular pulse and swinging
temperature till Auguet 3let. He lookéd troroughly septic and
amputation was considered many times. Occasionally ldcalized abocegses
above th knee joint were drained, from which étreptococci were
isolated. ilith each surgiesal interference Leclainche & Vallee Serum
was glven and the general condition of the ﬁatient gradually impfoved.
the wounds'healed up: the fracture united and magsage and paseive
movements were begun in November.
Before hie evacuation in December Le wag walking about without the
aid of a stick.

(3Cce Anti Oedematiens

(30ce Anti Vibrion Septique

: (20cc Anti Perfringens
Total amount of Serum given (20ce Anti Tetanie

(70ce Leclainche & Vallee

KL



Case No.o CHQir C. B Gas Gangu-ene) Inechon  of

r Si'tepJ'ococcal | Knee «'Joint \ecooer\j .
Qot-gQS qcincjirewe S>erutnn  ir> yeat'
ItelaineU* r Valle« - *

C

Wounded ~URUst 22dcL 1918 - admitted the same day.

- a penetrating dirty wound of the left leg with much gas infection
the Tibia was fractured into the knee joint. Bacillus lerfringens
Vibrion Septirue and Streptococci were isolated, a large piece of
shell was removed from the midst of the fracture and the knee joint
was v/aehed out.

August 24-th the wound was foul smelling, the musbles tense and
discoloured and the gas was spreading; gangrenous rtuscle was excised
and blood stained fluid was evacuated from the joint.

30cc Mgiange Serum was given.

August 30th Bacillus lerfringens and Streptococci were reported

Vallee Serum was given.

September 8th Streptococci only were reported and on several
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oceasiong Leclainche & Valléde Serum was repeated. There was no
infection after the 20th September and the wound healed up without
further troudble.
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Let ue compare the results on the series of casee which the writer
collected; shewn on the big charts. A. B. C. D.
1; Thogse for the years 1915-17 Fractures of Tibia and Fibula. (ChartD)
2. Similar cases bf 1918 after serum therapy treatment was adopted.

| in 1915-17, smongst 40 cases there were:-
14 gevere etreptococeai & gas gangrene infection of which
3 died - all due to gas gangrene i.e, 21.4% of the badly infected
12 amputatione - all for gas gangrene i.e. 85% " " " cawes

In 1918, amongst 107 cases there were:-
65 gas gangrene ard streptococeal infecﬁions'in which there were:-
5 deaths - 1 only due to gas gangrene i.e. 1-5% of these badly infect«
1 due to intekstinal obstruction - after recoverigg ;:g;s
a severe generalized gas gangrene infection.

-1 due to Haemorrhage.

2 due to streptococcal septicaemia i.e. 3% of the badly
. infected cases,

10 amputations - 6 for gas gangrene. )
, ‘ ) i.e. 15+3%.

4 for streptococcal infection)
In collecting the above edees the writer chose a series of wkich
ste had personal knowledge. Reporte ffom the majority of trese
patients were received Xmas41919,and can therefore.be vouched for.
From the mQrtality and Amputation figures alone it may reasonably
be‘granted that a beneficial re=ult wae obtained in cases where
serum therapy treatment wae adopted. |
That the curative treatment was more speedily effective than that of
Anti Tetanic Serum may be due to the fact that these Anserobic organ-
isme produced exotoxins, having no predilection for the Omtral Nervout

System, like that of Tetanus; and which it was poseible to neutralize
in the tissues where they were formed.
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The question of Anaphlyaxie was one which the writer was

" prepared to follow up'with very keen'interest,but during the two
years spent at the rospital, no euch oprortunity was afforded.

Only one case occurred - a case developing immediately after'the
gecond injection of Anti Tetanic Serum - given 9 days after thre
first dose. The clinieal picture was a typical one - with sadden
acule congestion of ‘the face; eyee, libs, tecoming swolléh,ﬁhilst
dyspnoea and signs of suffocation were pieéent. In addition to
whick ,rastro-intestinal symptone, less frecuently met with 1n/§ggan.
were very marked. On the sdminietration of normal saline; given
subcutaneously, the symptoms subsided in kalf an hour. The cause
of the onset in this particular case was not fortk coming. That
Anaphlyaxis did not 6ccu# in cases treated by tre Anti Gas Gangrene
and Pplyvalenf Leclainche & Vallée Serum, can only be accounted for
by the fact tkat normal galine was administered at the game time -
“either intravenously, subcutaneously‘or per rectum. No other
precautions were taken and - as will be seen on looking at the
charte -~ serum was givenvirfeSpective of the intervals between:
doses. No Antilanaphlyhcticprecautions were taken at the

Iasteur Inetitute)previous tovthe issue of the serum for general
uge. Witk regard to serum sickness no case of any intensity is

recollected.
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?his paper was started before the Report of the iledical
Resgearach Committée No. 39. wae isesued. In thie report only 89
cagseg of the many thoueands.which must have benefited by the
British Serum are cnoted. The serum used in these 4id not contain
trhe Bacillus Oedematiens - one of the moet frecuent of the anaerobee
found in the flora of war wounds. Tkhie may be due to. thre fact
that 1t had not been so universally ieolated from war wounds before
the official Welchii - Septique Serum wag issued.
It 19 agreed by the liedical Regearch Cormittee that their serum
Eould not be expected to prove efficient in mény of the cases of
gae gangrene; and secohdly thaf workers were handioapped by thre
difficulty of obtaining - in this country - specimehs of infected
muscle, from those cases which d1d not re-asct to the Welchii-Septigque
Serum givenin France.
Trat better results were obtained bySthe mixed anti gas gahgréne
gerum (Mélange) may be attributed to the facts:- ’
1.~T§at serumvwas élentifu; at the hospitals named.
2. ThAt serum trerapy tréatﬁent was begun at once.
B Trat it was universally given - gs far ag possible.
4, That it wag possible within a very ghort time after wounding.

to ico0late the predominating organism from the wound and according-

ly give the required anti sera. -
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The following then are tke conclusions to be drawn from the

cases presented:-

. That wken the Bacteriologist and the lledical Officer
co-operate, it is pogsible, at an early date, to lesolate the pre-
dominating organiem and to anticipate its growth.

Trat Anti Gas Gangrene Serum and Polyvalent Leclainche &
Vallée Serum have profed beneficial in Septicaemias. f
| " Trat severe Gas Gangrene Infections remained localized
under the influence of Anti Gas Gangrene Serﬁm.}

That Streptococecal Infections derived much benefit from
the Iolyvalent Leclaincke & Vallée Serum. Trat the said infections
were mofe difficult to control than were the Gag Gangrenes, is
evident from tke fact that several patients suécumbed to
- Streptococenl Septicaemia. ‘Whether tkis was due, to the fact that
sbecific Anti sera had not been prepared for all the different
gtrains of Streptococci met with in tie later'years of the war,
cannot be discuegsed here.

That, in tke event of re-infection following trauma -
an occurrence likely to haprpen during the next few years, in cages
of goldiere, who have been previously wounded in.France - the above
named sera might be used with great advantage.

| That cases of joint infections may be treated by:-

1. Subcutaneous injectionq of anti gerum.
2. By a local application of lLeclainche & Vallee Seruam.

That an important and valuable means of treatment ig now
at our disposgal; that similar methods - the general and local

application of sera - may be applied to other joint infections of
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Various types,‘which have =0 far reglisted treatment.

In the writer's opinion, arthritic affections, loesl
and generalized, due to tubercle or gonorrhoea may also be
benefited by specific anti sera and this cshe hopes to show at
gome future date. it ie kere suggested that tubercle may be

due to a Streptococcus or a Streptothrix and may re-asct to

treatment as have other types of 3treptococel.
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