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AN ANALYSIS OF SEVENTY-SIX CASES OF GAS GANGRENE.' 
OCCURRING ATA BAsE HOSPITAL; WITR REM4\-RKS . ON, 
THE RESULTS OF SERUM TREATMENT.l 

By MAJOR v;;r. JAMES WILBON. 

Late Royal Army Medical Oorps. 
Late Pathologist to 54th General Hospital, and to 32nd Stationary Hospital, B~E.F.j 

Di{rector of thePublic Health Laboratories, Queen's University, Belfa~t. '- " 

AT this hospital an opportunity wa~ afforded of c?mparing the results' 
of ordinary surgical treatment of gas gangrene with those obtained by 
the employment of serum in addition. . .' .. ' . 

The series is too, small to base any very definite conclusions upop, but 
is 'uniform in that the surgical measures were all 9arried out under the 
supervision of one surgeon, Major J. Eve:ridge, RA.M.C.(T.F.), F.R:C.S.,. 
and the bacteriological examinations were all made by the writer. With 
regard to the bacteriology of the cases my investigations are not yet' 
complete, and' no doubt as my experience increased my ,results. became 
more accurate. It is probable that such pathogenic anaerobesas Vibrion' 
septique and Bacillus a3dematiens were overlooked' in sQ,me of the ,earlier 
cases. 

When massive gas gangrene develops, physician, surgeon, and.se~ologist 
feel that it exceeds their art to successfully deal with it in the majority. 
of instances, . and that the great hope for the future lies in the domain 
of prevention. The prevention of tetanus has been successful through 
the use of antitetanic serum and the same may yet be true with regard 
to gas gangrene: 

, In the prevention of tetanus it has been found necessary to give 
, prophylactic injections even for the simplest wounds. This will not be 

neces,sary'in the case of gas gangrene and one object of my analysis ~s, 
to show th'e type of wound which, subsequently develope<f gas gangrene, 
and the time 'after the infliction of ,the injury of the,onse,t of the ,morbid 
process. This analysis is based, on experimlceat 'a base hospital, and 

I . '., , ' , 

deals wit~ patients who had in the majority of instances been previously, 
treated at' a casu;1lty cle~ring station. I am aware that at the Front and 
up the lipe fulminant cases 'occur; and that these may result from'injuries 
different from those inqluded in this list. Experience everywhere indicates 
that the serum must be given at- the VeJ;y earliest possible moment. If 
a wouna~d man' has not shown, signs of gas gangrene ,within three or four 
days ·of the receipt of the injury little apprehension need he f~l,t, witli 
regard to this ?omplication. One now understands the attitude of the 

I A Report to the Medical Research Committee.' 

" , 
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456 . . An Analysis ,oj Seventy-six Oases of Gas Gang'rene 

Qld surgeons towards" laudable'pus," as once suppuration has developed 
the invasive power~of Ithe anaerobic flo,ra of the wound are held in check. 
It is the presence 01 a thin watery serous blood-tinged fluid in a wound 

,that makes the surgeon uneasy, esp~cially if the~e. is a foul smell present 
and bubbles of gas can be palpated or expressed. " ' 

When gas gangrene develops comparatively late it will generally be 
found that the wound has been insufficiently opened up, that foreign bodies 
have eluded the surgeon, that a hrematoma has become infected, or that 
for some reason the circulation of blood. in the region of the wound has 
been obstructed. The investigation of the flora of gas gangrene wounds 
,is most irrtllOrtant, and it is satisfactory that bacteriologists agree in finding 
that the number of pathogenic an aerobes capable of causing gas gangrene 
is limited to comparatively few species. , ' 

'Before the, war the information regarding an,aerobes was chaotic (l.nd 
contradictory, and it is only now that order is beginning to appear. The 
evidence with regard, to the predominant part played by the B. welchii is 
overwhelmingly strong, but I have an impression that the ease with which 
this micro-organism can be' cultivated has led to the overlooking of the 
V. septiq1le, B., mdematiens, and other more feebly growing varieties. It 
is; to ~e hoped that a strong anti-B., welchii serum will protect against the 
majority of the strains of this micro-organism. By themselves B~ sporogenes, 

, and B. tertiils are practically harmless although they and the' various 
aerobes-staphylococci, streptococci, proteus bacillus, etc.-may assist the 
pathogenic qnae:r;obes in overcoming the defensi~e mechanism of the 
patient. 

With this brief introduction the Qbject of. the information presented 
on pp. 460-469 in tabular form will be evident: 

1.-SUMMARY. 
\ -

The results o~ treatment may be expressed in tabular form as follows :-

Part affected 

Buttock ' 
Thigh 
Leg and f??t •. 

Buttock 
Thigh •. 
Leg and toot .. 

Thigh 
Leg and foot .• 

i •• 

No 'Serum given. 
Numbe," of Number of Number of 

cases recoveries deaths 
7 3- 4 

12 2 10 
10 7 3 

English' Serum. 
1 0 1, 
1 1 0 
4 3 1 

Weinberg's Pasteur I'!tstitute Serum. 
13 .. 6 7 
10 7 3 

Mortality rate 
perceut 

57 
, 83 
30 

25 

54 
30 

, Remarks.-The numbers are too smaUto base any,definite conc~usions 
upon, but it would appear that, where gas gangrene. has developed in the 
llilg or foot and, has been, treated by ordinary oper~tive measures the 

, mortality is, likely to be thirty per cent, and that doses of serum such as 

,. 
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W. J ames Wilson 457 

were giv~n by me will not. modify the result. ' In gas gangrene of ' the, 
thigh the serum may have' been of benefit; the case mortality amongst 
those who had no serUlp was eighty-three per cent, whilst it wl.1s fifty-four, 
per cent among those injected with Weinberg's serum. ' 

Part affected 

Shoulde,r 
Arm , 

, Forearm and hand 

Shouider 
Arm ' 

Shoulder, 
"Arm 
, l"orearm 

'0 

'No Sert£m given. 

Number of Number of Number of - Mortalify rate 
eases recoveries ' deaths' 'per cent 

4 4 0 
2 1 1 
5 4 1 

11 9 2 18'2 

English Serum. 
2 2 0 
1 0 1 

l' 2 1 

Weinberg'S Pasteur Institute,'Serum. 
2 2 0 
1 

, 
0 \ . 1, 

1 1 b 

4 ~ 1 ~25 

Remarks.-The 1 case mort~lity, from gas gangrene of the upper ,limb' 
a~erages abouttwenty~twoper cent,and'in this series the administratiori 
o(serum was of lio benefit. ' , 

n.-INCUBATION 'PERIOD. 

In forty-two of the seventy-six cases investigated,defil1ite symptoms 
of gas gangrene appeared within forty-eight hours from the receipt of the~ 
wound. • In ,twelve the signs and symptoms were first noticed on the third 
(lay. In approximately fifty-five per cent of the ,cases theincubatiorfperiod 
is less than forty-eight hours, and in about'fifteen per cent it is more than 

, forty~eight hours but less tpan seventy-two hours. ,;",., 
The facts regarding t~e, remaining cases may be tabulated as follows:-

Day 

Number of cases .• 

History of second
ary h temorrh age' 
and ligature"of 
vessels in, , , 

Other remarks " 

I \ 

\ I 

4th ~~~~~h ,\~~~~~~ __ ~~_,_!~, 
4 6 3 3 3 1 1 ,1'" 

1 ,1 1 '2, 

.. 1 , .. 1 
i~fected . trench 
htema- foot 
,toma 

\ 

-I 

1 , "1 
thromi 

basis 
/ 

.. .. 
. 

, . 

1 
infected 
htema-
toma 

o 

1 
case of septicremia with 

staph;ylococci, strepto-
cocci and B. welchii cul-
tivated from blood d ur 

" ing life , 

, \ 
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458 An Analysis of Severity-six Cases, of Gas Gangrene 

\Vhere gas gangrene develops after forty-eight or 'seventy-twohours it 
will often be, found that some obstruction to the 'supply ofblo9d toithe 
wounded ti~slles and . especially to, thelacerate~, m,uMles, has. occurred, 
In about one-third of,the cases in ;my series there was ahistory'of secohdary 
hffimorrhage and ligature of vessels," 'Ahffimatoma may become .i,nfected 
at a fairly late date with B. we)chii.and set up gas gangrene. ' 

The gradual and iricreaslng.- anffimia of the wound resulting from 
pressure' of oodematous, fluid,etc., ori the vessels, and from intravascular 
thrombosis, may produce at' a late date 'the conditions under 'whi<)h gas 
gangrene ca!). develop. 

CONCL USIONS. 

, (1), The serum treatment of gas gangrene in my experience was of 
doubtful benefit; It is~possible that if, larger doses had been given, and if 
th~ serun~ had beeJ:? injected into the affected part, the. results 1 might have 
been better.. . , ...., , '. I ' 

'(2) The case mortality of 'ga's gangrene. of the upper limb is about 
twenty-two per cent.\ and of ' the leg and foot is thIrty per cent. The 
results were similar in serum treated' and untreate,d' cases. In gas 
gangren,e of the thigh the mortality was f'\fty-four and eighty-three per 
cent,'respectiyely among the cases treated with and without seni;m. In 
looking into the nature ·of the cases and taki~g all. the circumstances into 
,consideration i[ do not cons~der that this differ~:mce was mainly due to the 
use of serum. 
, (3) In forty~two of the seventy-six cases the signs anasympto~s; of gas 
gangrene appeared within forty-eight hours. In twelve' others on the third 
day; The B. welchii is the predominant Infective agent in gas gangrene. 
It was present i~ seventy-four of the seventy-six cases in the series. '. The 
two cafles)n which'it was.absent were (a) gas gangrene appearing as a 
s~quel to trench fe1et;'(b) gas gangrene of thigh where a peculiar bacillus 
of ,tIle i Vibrion septique group-':'the B. tumefaciens1-was present. . 

The, bacilli met ,with. in the seventy-six' cases were as follows: 
B. welchii, 74; B. sporogelies (Metchnikqff), 41; B. tetani, 24; B.ter
tillS, 13,'; Vibrion ,sept~que, 2;. B. mdematiens (?),' 2; B. 'turnejaciens,' 1 ; 
B. jallax (?), 1 .. , '. \ " 

, The techIlique employed by me has been described in previous, papers.2, 
I relied, on cultural methods, 'and no doubt if I had inoculated' animals I 
woul~ have b~en more succes~ful in isolating theVib. r1,onseptique. 

~ . 

. ------.~-----c~--------~~~--~--~----------------------~-
1 Vide Laneet, April 19; 1919. 

9 Lance~, Ma.y 12,1917, p. 7.24;' British Medical Journal, November 23, 1918 ... 
, . 

o 
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w. J arnes Wil~on 459 

It is, however, satisfactory that apparently only a very f~w species of 
anae~obic bacteria cause gas gangrene, and this, ,renders feasi~le the pro
duction of a s,erum which would ~e potent as a prophylactic or therapeutic 
agent in the immense majority of the cases. I 

I have. great pleasure in expressing my indebtedness to, Lieutenant
'Colonel G. N. Biggs, R.A.M.C.(T.F.), ,the Officer-in-charge of. 54th 
',Geriera~ B;qspital; to Major John Everidge, R.A,M,Q.(T.F.), the Offic,er
iI).-charge.Surgical Division, 54th Genera'!' Hospital; to' Colonel Andrew 
Fullert~n, C.B., G.M.G.; and especially to Colonel S. L. Cummins, C.M.G., 
for facilities and assistance in carrying O?t this investigatiop.. 

/ 

I, 
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Initials Date of 
wound Nature of wound 

No SE~UM GIVEN'. 

Date 
of definite 

signs aLgas 
gangrene 

Wounds of Buttock. 

Treatment· I' .. Anaerobes rultivated. 

------ ----- --_._-------------------------------------_. ------ ---------
R. W. 16.8.17 Wound of right buttock, .17.8.17 17.8.17 M~st of gluteus maximus re- B. wei~hii Patient recovered 

T. G. 

.. 1 

G.P. 

B.H. 

B. A. 

B. R. 

rio fracture moved. 
12.10;17 Wound 9f right buttock, 16.10.17 1~.10.17 Wound excised 

no fracture 15.10.17 Hoomatoma evacuated and " 

13:1.18 Wound of left buttock 15.1.18 

gluteal artery tied 
16.10;17 Gas gangrene which had de. 

veloped treated by excision 
of the. gluteus maximus and 
by warm fomentations 

15.1.18 Two foreign bodies removed B. 'welchii, B. sporo;' 
and khall'i cloth. Gas was f!.enes and B. t&tani 
preseut, but muscle not 
much involved. '- Excision 

. of muscle and wound left 
open " 

" 

27.3.18 Extensive wounds of right 
buttqck, and thigh, no 
fracture 

Several foreign' bOdies re· B. welJhii 
moved. Local treatment tetani 

and B. Died 2.4.18. 

9.4.18 Wound of left buttock; 
spine of ischium frac:. 
tured 

, . / 

9.4.18 Through - and- through 
wound inside of / thigh 
(left) and buttock 

2.9;18 Wound of right buttock; 
slight fracture of ischium 

of wounds 
Excision of wounds. On B. welchii 

14.4.18 hoomorrhage flmn tetani 
wound _controlled 

/ 

/ . 

and. B. 

Two foreign bodies removed. 
No further operation; Gas 
gangrene of thigh very 
extensive 

B. welchii, B. S1)01:0. 

, genes and B: tetani 

Wound excised and foreign body 
removed from neck of femur 

Hremorrhage from buttock; 
wound stitched 

Wound inflamed and stitches 
removed. Patient developed 
symptoms of s-epticremia. 
Blood taken for cuI ture '0n' 
16.9.18 at 11.30 a.m. yielded 
cultures of streptococci; 

. sta phy lococci and E. welchii. 
B. welchii was cultivated 
from the c19t . 

B. welchii 

. , 

Died 16.4.18: Post~ 
mortem showed 
gas gangrene of 
buttock muscles,' 
and pelvic cellu
litis 

Died '11.4.18 

Died '3.20 
17~9.18 

-a.m.,'" 

," . --. 0') • 

9 
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G. A. 

H.H. 

H.E'. 

P. C. 

K.E. 

R.C. V. S ... 

H.W. 

R. A. W. 

H. S. 

1.8.17 

28.9.17 

7.10.17 

28.11.17 

14.1.18 

.20.3.18 

20.;l.18 

9.4.18 

9.4.18 

Pe~etratingcw~und'of right 
os calcis 

Wound of ri&ht leg; no 
frallture 

Through - and - through 
woundof left leg. Fracture 
of fibula. Posterior tibial 

·vessels and nerve severed 
Through - and - through 
wound of left - foot. 
Cuneiform comminuted 

Trench ,feet .• 

Wound of righ t leg; hrema
toma 

Compound fracture of right 
tibia and fibula 

Wound 'of right leg, no 
fracture 

Compound fracture of left 
foot' 

I 

Wou~ds of Leg and Foot; 

2.8.17 2.8.17 Part of os calcis removed. 
Foreign body not found

'5.8.17 Foreign body and remainder 
of os calcis (right) removed 

. 6.8.17 Amputation through - , lower 
third 'of right thigh' ' 

3.10.17 29;8.17 Foreign body removed and 
abscess evacuated , 

2.10.18 Secondary hremorrhage and 
ligature of vessel. .Gas gan
grene followed and leg was 
ampu~ated through thigh 

8.10.17 8.10.17 Amputation above leH knee .. 

30.11.17 

21.1.18 

25.3.18 

28.3.18 

11.10.17 Septic stump of left thigh 
cleansed 

Wound excised and fragment 
of bone removed 

30.11.17 Foot gangrenous; Syme's 
amputation -

1.12.17 Heel flap slightly discoloureq. 
4.12.17 Leg swollen and crepitations 

up to Poupart's ligament. 
Flush amputation through 
upper third of thigh 

21.1.18 Amputation of left foot above 
ankle as gas gangrene was 
present in it. . 

12.2.18 Amputation of right foot for 
. ordinary gangrene 

21.3.18 Two foreign bodies removed 
, from right leg; leg swollen 

25.3.18 Was excised and suspicious 
muscle dissected out 

28.3'.18 Amputation 
.28.3;18 Secondary hremorrhage. Gas 

gangrene was just starting 
when limb'was amputated 

11.4.18 ~ Amputation throu~h thigh .. 

B. welchii, B. sporo
genes and B. tetani , 

B. ioelchii 

" 

Died 7.8.17. Skin 
of left heel was 
black and bulIro 
were pr e s e li t. 
lVretastatic gas 
gangrene 

P~tient recovered 

Died 15.W.17 

B. welchii andB. spo- Died at '1.25 p.m., -
ragenes 5.12.17 ' 

B. sporogenes and B. Patient recovered 
tetani' 

B. welchii and B. spo
rogenes 

E. welchii 

, 
B. welchii and B. spa-

" , ,,' 

11.4.18 

11.4.18 
rogenes 

11.4.18 Amputatiori of/ foot. - Gas B. welchii 
gangr~ne present 

., " 
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Initial., 

S. J; " -. 

'E.E. 

G. S. 

S: C.J. 

1. 

W,'W.S .•. 

No SERUM GIVEN (continued). 

Wot';lds~ olLeg 'oma,' Foot (continued). 

-
Date, 

Date of Nature of wound of definite 
wound signs of gas 

- gangrene 
-----, , 

1'4.4..18 Wound of popliteal sp!l.ce .. 19.4.18 

. 
- - , 

,-

- . -
I 

-

21.3.18' Through : and . through 27.3.18 
wounds of 'thighs, no 
fracture 

23.3.18 Wound of right thigh, no - 28.3.18 
fracture 

23.3.18 Wound of right thigh, no 2.4.11:1 
fracture 

11.4.18 Through -and - through '15.4.18 
right thigh ' 

29:9.18 Wounds of- both thighs 7.10.18 

-

Treatme~t 

-------,-----------------, --
'14.4:18 :!foreign body remove~. Pop. 

liteal artery and vein, liga-
tured '.' 

19.4.18 Amputation 'through lower 
third of right femur on ac-
count of incipient signs of 
gas gangrene. Temperature 
1030 F. 

Wounds oj Thigh. 

25.3.18 'Foreign . body _removed. 
Wounds cleansed. Second
ary hoomorrhage after opera· 
tion: On admission on 
27.3;18.was moribund and 
gas gangrene extensive in 
l~ft thigh 

'25.3.18 Two foreign bodies removed ... 
28.3.18 Thigh swollen and gas gan·

grene commencing. Wound 
opened up - and muscle 
excised 

27.3.18 Foreign body removed . 
3.3.18 Symptoms of· local tetanus. 

I. -Anti-tetanic serum given 
I 2.4.18 Excision of vastus externus 

a·nd ~adductCirs for gas gan. 
_gr:,enG; femoral vessels were 
bund to be thrombosed 

154.18 Wounds excised 

'30.9.18 Wounds excised· 
7.10.18 Wound of buttock and back 

of thigh (right) opened 
upwards. Extensive gas 
infection. All hamstrings, 
inner_balf cif adductor 
magnus and outer half of 
vastus externus excised 

, I 

.-

Anaerobes cultivated Remark. 

------------ ----------
B. welchii and B. spo- pa' tien t recovere 
rog~nes, 

'. -c 
~ 

-

B. welchii,' B. tertius, Died 27.3.18 
a!ld B. sporogenes 

d 

B; welchii, B. spor~; Patient recovered 
genes, and- B. tertius 

/ 

B. welchii, B. SP01'O- Died 2.4.18 
genes, B. tetani and 
B. tertius 

B. welchii, B. sporo. Patient.· recovered 
,genes and B. -tertius 

B. welchii, B. sporo- DIed 8.10.18 
genes:and B.tertius 

.-

~. 
~ 
~ 

- 't::t., 
;::l 

t::t., 
:::I 
t=:l 
"'" ~ 

"" .,.,. 
"" q, 
OJ' 
Cl> 
<:::2 
Cl> 
;::s 
""-
~ 

I 
\c:-o _" .,.,. 
,~ 

Q 
~"" 
et> 

"" 
C 

........ 
Q 
~ 

"" 
Q 
t=:l .... ... 

'-C::l .... 
Cl> " t;;:$ - Cl> 

....... I" 
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. ~ 

P. P. 

R. G. W. 

T.P. 

1\IcG. J. 

D.D. 

L. T. 

C. E. 

McC. B. V. 
1\1. H. V. 

E. G. E. 

C. P. 

M. T. E. 

R. C. 
" .~, 

S1.10.18 Wound back of right thigh 

7.10.17 

5.8.17 

28.9.17 

Through - and. - through 
wound left ·thigh; -no 
fracture 

Penetrating wound left 
thigh 

Wound involving compound 
fracture!! right femur _ 

·~6:10.17 Three small wounds of left 
thigh -I 

30.11.17 Large wound at· ba3k of 
thigh (left), sciatic nerve 
and profunda femoris 
divided 

8.3.18 Compound fracture middle' 
one-third :of femur (left), 
severe flesh wounds 

6.4.18 
7.5.18 

12.4.18 

12.8.17 

15.4.18 

11.10.17 

Wound of right shoulder;. 
Wound of back in region Of 

left scapula; no fracture 

Compound fracture of right 
humerus and wound of 
right shoulder 

Wound of right shoulder; 
no fracture 

Compound fracture. of left 
humerus ' 

Shell wound of left arm 
. with compomid fracture 
of humerus 

. " 
2.11.18 

10.10.17 

11.8.17 

29.9.17 

29.10.17 

1.12.17 

16.3.18 

8.4.18 
11.5.18 

14.4.18 

13.8.17 

1.11.18 Foreign bodies removed 
2.11.11 Vastus externus and 'biceps 

dissected away 
10.10.17 Wound excised and opened up 
11,10.17 Wound excised 

6.8.17 
10.8.17.' 
11.8.17 
29.9.17 

Foreign body removed 
Wound opened up and drained 
Excision of gangrenous muscle 
Wound excised; foreign body 

not found 
.30.9.17 Amputation through thigh 

B. welchii Died 11 
2.11.t8 

B. welchii ,and B. sporo· Died 13.10.17 

p.m., 

genes - I " 
·13. welchii, B. sporo· Died 11.8.17, half-

genes and B. tetani h.ourafter opera
tIOn 

. B. welchii and B. Died 1.10.17 
teta1Ji 

I 
27.10.17 Foreign body removed. Tem-

I 
B. welchii 

. perature 1020 F.. sporogenes 
29.10.17 Excision of' vastus internus 

and B.· Died 6 
29.10.17 

p.!p-., 

and crureus 
1.12.17 Excision of. wounds. Mori .. B. welchii 

'bund on admis,sion 

16.3.18 Gas in wound but muscles not B. welchii 
affected· 

21.3.18' Amputation at site of fracture 

Wounds of Shoulder.. .. 

Died 2.40 
2.12.17 

Died 23.3.18" 

a.ID., ' 

8.4':18 .. 
11.5.18. 

Excision of pale muscle . Eo welchii . . .. Patient recovered 

14.4; 18 

Incision and excision of gan
grenous musclein region of 
left scapula 

Excision of head of humerus 
and of gangrenous muscle 

B~ welchii and /3. ter-
tius 

Eo welchit, B. 81101'0-

gimes and B .. tetani 
Died 26.4.18 from 

secondary hremor
rhage. Gas gan

'grene had been 
arrested _ 

13.8.17 Wound opened up and two B. welchii, B. sporo- Patient recovered 
foreign bodies removed genes and B. tetani 

Wounds of. 'Arm . . ' 
,. ' ,Affected muscle excised; in

, cipient gas gangrene 
Foreign bodies rem:?.v.~d ; 

'wound excised; anlputa
tion of arm 

B. welchii and B. fer-/ Patient recovered 
tius 

B.-welchii .. Died 17.10.17 

~ I 
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Initials Dat. of 
wound 'Nature oC wound 

N.o SERUM GIVEN (qontinued). 

Wounds of For~arm and Hand. 

'Date 
of definite 

signs of gas 
gangrene 

Treatment' Anaerohes I' 
I cultivated Remarks 

----'-- ----, -------. ------- -,-----------------' -,----'-----, -' ----- --. -' --,----
L.D.J; 27.S.18 

H; R. T. 21.9.17 

E .. C" .23.'9.17 

C.M.J.J ... 28.3.18, 

F.W. 18.4.18 

B.W.M ... 26.4.18 

Lacerated wound of left 
hand; carpa;l and me~a
carpals fractured 

Wound. Compound frac-
" ture, of right forearm 

Through - au'd : through I 
wound of forearm 

Comminuted fracture of 
radius and ulna (left) 

Wound of left arm with 
fracture of upper end 0'£ 
radius an'd ulna" 

Wound of right arm, 
compound fracture of 
humerus; wound of right 
ankle ' 

29.3:18 

22.9.11' 

26.9.17 

31.3.1~ 

23.4.18 

29.3.18 Amputation. throngh lower forearm; 
gas gangrene of palmar muscles 

22.9.17 Amputation ofright arm below shoulder' 
joint for gas gangrene 

25.9.17 'Incision of stump of triceps 
27.9.17 Incisions over pectoralis. major 
24.9.17 Interosseus artery tied ' , 
26.9.17 Free incisions of oedematous arm 
27.9.17 ,All}putationthrough arm 
31.3.18 Limb swollen and gas gangrene, just 

commencing when amputation was 
~a~ . 

19.4.18 Foreign body removed, _ 
23.4.18 Flush amputation through mid arm on 

account of gas gangrene ih triceps 

TREATED WITH ENGLISH SERUM. 

28.4.18 

Wound of Buttoc.k. Q 

26.4.18 ... Right foot amputated 
28.4.18 Amputation of right arm ne~r shoulder

,joint on account of gas gangrene in arm 
10 C.c. V. W.G. 19A serum 284.18 

29.4.18 
30.4.18 
4.5.18 

Ditto 
Ditto 

Ga.s gangrene 'of gluteus maximus 
(right); excision of muscle;' 10 c.c. 
at operation; 10 c.c. in evening; 
5th, 6th and 7th 10 C.c. of serum 

, night and morning. 8.5.18' 10 c:c: 
sernm ; wound had improved. 12.5.18 
wonnd very fonl. 13.5.18 sloughing, 
20 c.c. serum under skin 

K' 'welchii, Patient recovered 
B., sporo, 
genes; B. 
tetani and 
B. tertius 

B. welchii, Died 28.9.17 
B. :. sporo-
genes and 
B, tetani 

B. welchii Patient recovered' 
. and B. 

sporogenes 
B. welchii, 

B. sporo
genes and 
B., tetani :B. welchii .. 

B. welchii, Died 15.i{18 
B. sporo-
genes, B. 
tertius and 
B.tetani 

H:>-
~ 
I+>-

~ 
~ 

.~ 

~ 
~ 
"""" ,c.:: 
"'" "'. Co> 

0 
""-f.-

tt::l 
~ 
~ 
~ 
;::: 
~ 

0', 

I 
Co> "'. ~ 

-Q 
~ 
Co> 
~ 
Co> 

0 --., 
'Q 
~ 
Co> 

~ -
~ 
'~,' 
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B. J. 

B.A. 

C.H. 

W. J. A ... 

C. 

E.H. T. 

W .•• 

C.W. 

\ 27.4.1~ 

9.4.18 

12.4.18 

18.4.18 

21.4.18 

15.4.18 

·23.4.18 

28.4.1? 

'I Wounds di thigh and foot, I 
fra~ture~ of bones of ,foot " 

Wound of left )eg with cam' 
pound fracture of tibia 

Co'mpound fracture of right 
fibula 

Wound of leg and left knee 
joint -

Wound of left leg with 
, fracture of tibia 

Wound of arm and left 
shoulder,.no fracture 

Wound, of left shoulder, 
compound fractllre of 
scapula 

Wound 'of left arm, com
.pound fracture of ~pper 
eild of humerus 

Wonnd of Thigh. 

28.4.18 128.4,18. Thig, h resonant. .F,' orei~n bOd,Y, re-l,B: We!Chii'I"patient 
moved and muscles eXCIsed; ,Ampu- I' V. septtljue? 
tation of foot; 10 ,'i.e.' of anti-gas I ' 
serum V.W.G. 19A gIVen , ' . 

Wonnds of Leg and, Foot. 

10.4.18 9.4.18 Wound excised B. welchii: E. 
sporogenes, 

. B. aJdema, 
tiens,? .and 
B, tertins 

B. welchii .16.4.18 

19.4.18 

24.4.18 

10.4.18 Amputation below knee 
17.4.18 Amputation above knee 10 c.c. of anti

gas serum G 3A given 

.13.4.18 

16.4.18 

19.4.18 

21.4.18 

24.4.18 
27.4.18 

Hremorrhagefrom posterior tibial artery 
Fermoral tied in Hunter's canal 

Amputation through thigh. Gas gan
grene commencing in calf muscles. 
20c.c.'G3 anti-gas serum (B. & W.) 
given ' 

Amputation at casualty clearing station 
for gas infection -

Gas infection of stump present. 30 c.c. 
anti:gas serum ·V.W,. G. 3C ,B . 
. &. W.) intravenously in gum acacia 
. solution 

'Foreign body_removed. Wound excised 
Flush 'amputa~ion. 10 c.c" anti-gas 

serum 19 G A (B. & W.). 

Wounds of' Shonlder. 

B. welchii .. 

B. welchii, 
·B. sporo
genes· and 
B. tetani 

17.4.18 • 17.4.18 E~cision of portions of deltoid and B. welchii, 
trapezius. 20 C.c. of anti-gas gangrene B.' sporo-
'serum 3 G. C. (B. & W.). Intra- genes and 
venously in gum acacia solution' B. tetani 

-25.4.18 25.4.18., Fragments of scapula. remo,Ved and B. welchii, 

1.5.18 

wound excised B. tertins 
26.4.18 10 c.c. anti,gas serum V. W.G. 19A. and' B. 
27th, 28th, 29th ditto sporogenes 

Wound of Arm. 
28.4.18 Ligation of left axillary artery and vein B. welchii •• 
1.5.18 Amputation of left arm on account of 

gas gangrene. 10 C.c. V. W.G. 19A. 
Anti-gas gangrene serum (B. & W.) 

" 

" 

Patient died 21.4.18 

Patient recovered 

." 

Died three hours 
after operation 
1.5.18 
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,. . TREATED WITH vVEINBERG'S SERUM. 

'Wounds of ,:Thigh. 

- Initials Date of 
-wound . Nature of wonnd" 

Date , 
DC definite 

signs of gas 
gangrene. 

TreatIhent - AnaerD bes 
cultivated Remarks' 

, " --------------'----'----------- --------------------~-- --' ----- -----,----, 
R. F. 27.7.18- Shell wound upper third 27.7.18 

S. W: N. 3.8~18 

" 
E. H. 7.8.18 

R. H; P. 8.8.18 

J. S. 8.8.18 

A. H. S.. .. 23.8.18 

J. S. W. 23.8.18 

rig4t thigh 31. 7 .18 

Right cruro . .scruto. ischio.- 6.8.18 
(re<;tal) lacerated shell 
wound , , 

Gunshot wound (thigh), 19.8.18 
shell' wound perietrating 18.8.18 
popli teal space . 

Through. a:nd. through 13.8.18 
wound (thigh) , 

Gunshot womid'right thigh 10.8:18 

Through.and.through right 25.8.18 
thigh 

Shell, wound . left elbow, 3.9,18 
rifle bullet ~ound (thigh) 

T. A: .. ,27 .• 8.18 Tb.rough.and:through thigh 29.8.18 

W ou nd excised. Wound 20 c. c. P.}" .' 
opened up. Foreign body 20, V.S. ,- 31.7.18 
removed . 10 0:' 

Wounds excised. Infected 20 C.c. P.} 
muscles removed 20 V.S. 7.8.18 

10 O. ' 
Foreign body removed. In· 20 C.c. P.}, 

cision back of popliteal 20 V.S. 18.8.18 
space. Fo'reign body, 3~in. 10 O. ' 
by l~in., shell removed. 

, Muscles affected dissected 
lout 
Posterior group of thigh 

muscles r,emoved 
11.8.18 

.. ' 12.8.18 
13.8.18 

B.welchii .. 

" 

B. welchii, 
B. tertius, 

'B. sporo· 
genes • and 
B. tetani 

Patient recovered 

" " 

B. welchii . . Died 1 hour after' 
operation, 13.8.18 

Excision of t~ack oC wound 

50 c.c.~ 
50 c.c. 
80c.c. 
50_c.c. 
50 C.c. 

10.8.18 B. welchii, 
12.8.18-,' B. sporo· 

Patient recovered 

Amputation 
thigh 

llliddle 

M uscles excised 

loft 20 P. 
20V.S. 
100. 

} 25.8.18 

30c.c.P. } 
20 V.S. 3.9.18 
20 O. ' 

genes and 
B.' tetani 

B. welcMi, 
B. sporo
genes -and 

. B. tetani 
B.welchii .. 

Died 2 hours after 
operation, 25.8.18 

Died 19.9.18 from 
stre,ptococcal in,' 
fection 

20P. " 4.9.18, . , 

40 c.c. P;) 
10 V.S. 

20Y.S. '. 
10 O. . ~ 

,60P. }' 9' 
10 V.S. .5 .. 18 

~g ~~S. } 6.9.18 
,1,500 units A. T.S. 

Muscles, excised as far as 50 C.C." 29.8:18 
general condition of patient 
would admit 

B. welchii Died -shortly after 
and' B. opera.tion 
Spol'ogenes 
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)to J. It. 

~B. H. 

R. W .. E. 

B.M. 

W.H. 

-\V.A. 

R. S. ' 

C. G. 

J.A. 

R.h 

R. N. 

2.~.18 

3.9.18 

29.9.18 ' 

Gunshot wound, both 
thighs 

Through-and-through both 
thighs 

Wounds '-of head with 
hernia cerebri; wound of 
left arm, wound of feft 
thigh 

28.10.18Wouud back of both thighs, 
, through-and-through 

31.10,18 Wound of right tlligh 

5.9.18 

5.9.18 

4.10.10 

1.11:18· 

2:11.18 

Excision of affected mus- . 50 o.c: ;.,o.9.1S 
des 

Adductors excised 4.00 C.c. P"}' " 
/20 V.S.- 5.9.18 

10 O. 
4.10.18 CEdematous' and 20 C.C. P.} - 4 10}8 
gaseous distension of )eft 20 V.S~ ... 
thigh. Semi.m~mbranous 100. } 5 10 18 
muscle dissected out: a 10 O. .. 
foreign body and pieces of 
khaki cloth removed from 
muscle near its insertion 

29.10.18 Partial excision of 
wounds 

50 C.C. Weinberg's 
serum: -,9 a.m. 

-2.11.18 
1.11.18 Excision of ga.n-· 8.30 p,m. 

grenous muscle 
2.11.18 Dissection of gangrenous muscles 

-3.p.1(l 50 c.c. Weinberg's serum, 
4.11.1~ Amputation through thigh 

. Wounds of [.;eg and Foot. 

B. welcnU·. . Patient recovered 

B. 'welchii 
arid B. 
tetani 

B . . tumefa· 
ciens (allied 
toV.S.) a,l'ld 
B. tertius-

B. welclzii, 
B. - sporo· 
genes and 
E, tetani 

Died 1 a.m., 6.10.18 

Died 10.30 p'-m., 
2.] 1.18, 

B. welchii .. Died 4,11.18, soon 
after operation 

21.7.18 Gunshot 'wound of ,left leg, 22. 7 .18, . Leg amputated below knee, 
compound 'fracture ,900 cc. of blood given. 

20 C.C. 'P.} " 
Died' 4..30 p.m., 

5.8.18, soon after 
operation 

8.8.18 

11.8.18 

23.8.18 

27.8.18 

30.8.18 

20 V.S. 5.8.18 
Heads of gastrocnemius 10 O. . 
removed c' 

Calf of right leg .. - 11.8.18 Amputatiop upper thigh 50-c~c. 

Sh,ell wound of right leg .. 

, \ 

Shell wound of left leg 

Upper part of rig4t leg .•• 

Through - and - through 
wound o( right calf 

H.8.18 

- 23.8.18 

30:8.18 

31.8.18 

Superficial part of muscle'20. c.c. ,I 
removed welchii 

-. - 20-c.c. ' 
.I " '. V.S., 

" Ditto 
, _ • Ditto 

Amputation 4. inches below 50 c.c. . . 
knee 

Muscle and foreign pody re- 50 c.c. 
mov~d, - ~ 50 C.C. 

Removal of affected muscle 50 C.c. 

11.8.18 B. welchii, 
B. SP01'0 
genes and, 
B. tetani 

B: we.l~hii •. 

14.8.18 

15.8.18 
16:8.18 , 
2~.8.18 D. ~velchii,-I 

B. sporo
genes and 
B~ oedema
tiens 

30.8,18 B. welchii 
31.8.18 a ri cl B. 

1.9.18 
sp01'Ogenes 

B. welchii 
and B. 
sporogenes 

.Died 3 hours after 
operati6n, 11.8.18 

Patient recovered 

( 
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Initials Date of 
wound· 
\ ' 

Nature of wound 

TREATED WITH WEINBERG'S' SERUM (conti~ued). 

Wounds' or Leg and Foot (continued). 

Date 
of definite 
sjgn~ qf gas 

g:,\ngrene 

,Treat~ent' Anaerobes 
cultivated '" RemarkS 

'------' -----' -_._---------- -' ----'- ----------'------' -'----_._' -, -----' ----_. -'----
N,P., 3.9,18 

,J. A. ILL, 3.9,18 

1. J. 

M,H, 2.10,18 

.. , 

, , 

Gunshot. wound .. of right 
.. knee 

4.9.18, 

5,9.18 

2.10,1$ 

3.10.18 

'''.'.: 

Amputation lower third of 
thigh 

.Incised. Foreign 'body not 
found. Antedor group of 
muscles affected. Leg am-
puta ted belo\" knee , 

31.9.18 Anterior tibial ves
sels ligatured 

50' c.c. 
30 P. 

.20 V.S. 
100' . 
50c.c. 

4.9.i8 

1 6.9.18 
I 

6.9.18 

2.11.18 Antedortibialgroup' 50 c.c. Weinberg's 
of muscles dissected out serum .. 2.11.18 
, , 50 C.C. ditto 3.11.18 

2.10.18 Wound excised. Gas gangrene developed 
during transport, arid right, thigh became tym
panitic. Amputation through lower third of 
femur at 3 a.m. on 4;10.18. Serum, 50 c.c:, 
consisting of :-:- . . 

20 c.c.' anti.perfringens 
10 c.D. anti-cedematiens 

. 20 c.c. 'aJ;)ti~vibrion septique 
injected under skin of chest, and 50 c.c. into 
'sJ,:in.and muscle of· stump in which gas gan-
grene had recurred, " 

6.10.18 50 c.e. given subcutaneously 

B. welchii •• ;Patient' recoyered 

B. welchii, 
B. sporo
genes .. and 
V. sepUque 

B. u;elchii .. 

" 

B. welchii Died 9.5a.m., 
a iJ. d B. 7.10.18 

- sporogen~s 

~ '. -

, , 
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," 

" 
F.R. 

W.S. 

'B. K. 

.. ' 8.8.18 

8.8.18 

/ , 

Grinsh~t wound ri~ht /10.8.18 
shoulder, " 

Through',and-through' 10;8.18 
shoulder' (right) 

,,I 

Wounds of ShouZder. 

Muscles attached to s~apula 
and parts of scapula 
removed . 

20 P . 
20V.S., 
10 O. 

, Ditto 
Wounds incised f,eely. In- 50c.c. 

fected muscle removed" 50 c.c. 
especially infraspinatus. 

. ~.T.S. 24,000 units 

~ Wound of Anh. 

. ~ I 21.8.18 I Through-and'-through arm I 22.8.18 I ~rmal11Putated_ ' 
.(right) " , ' 

,50c.c.' 

Wound of Forearm. 

P.G.N .•. 3.9.18 Gunshot' 
elbow 

wound right 4.9.18' Amputation:above joint " 50 C.c. 
" 

" 

. ,(To becontintled.) 

'. 

'/ 

} B. ' welchii 
10.8,.18' and B. 

12.8.18 
' sporogenes 

11.8.18 B. welchii 
12.8.18 ,a n: d' B. 

letani " 
22.8.1!,) 

, ' 

Patient recovered 

Patient recovered: 
had local t:,etanus 

22.8.18"1 B., we"lChii 'I Di~d 2,',15' p.m:, 
, and ,B .22.8.18 

, sporogenes _ ' ' 

4'9.18 B. welchii, 
B., sporo
,genes :and 
(?) B·fallax 

" 

Patient recovenid, 
/ 

'. ' 
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