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prominent loop of the vein showed a small abrasion in the centre of 
which the wall of the vein had ruptured. The hremorrhage was easily 
stopped by a gauze dressing and firm bandage under which the wound 
healed in about a week. 

The vein was very superficial throughout its course and appeared to 
be in the skin, and merely covered by a thick layer of epithelium. As 
the officer hoped shortly to return to England no operation was attempted 
in Sierra Leone. 

NOTES ON A CASE OF ACUTE EMPHYSEMATOUS GAN
GRENE OF THE ARM FOLLOWING SHRAPNEL WOUND. 
AMPUTATION AT THE SHOULDER JOINT. EXTENSION 
OF GANGRENE TO THE FLAPS. RECOVERY. 

By LIEUTENANT H. L. MARTYN. 
Royal Army Medical OOrp8. 

CORPORAL W. K., Royal Field Artillery, was wounded at Ypres by 
shrapnel on March 15 at 5.30 p.m. He went direct to the dressing 
station, was dressed within half an hour, spent the night there, was 
entrained on the afternoon of March 16, and was admitted to No. 12 
General Hospital on the afternoon of the 17th. On admission his pulse 
was 120, and temperature subnormal. There was a very small entrance 
wound on the inner side of the upper arm at its junction with the outer 
wall of the axilla over the line of the axillary vessels. The humerus was 
fractured at the junction of the upper and middle thirds. There waS an 
exit wound, circular, about one inch in diameter, on the outer side of the 
upper arm at the junction of the lower and middle thirds. Considerable 
bruising existed over the whole of the upper arm, but with very little 
swelling except near the exit wound where there was considerable 
subcutaneous extravasation. The forearm appeared normal, there was 
no redema, and the pulse at the wrist was palpable. The only suspicious 
point on examination was the presence of a few bubbles in the blood 
squeezed out of the exit wound. The wound was dressed and the patient 
prepared for operation next day. 

By the morning his condition had markedly changed, he was semi
conscious, pale, and breathing quickly, almost with air hunger. The 
pulse remained 120, but the temperature had risen to 1020 F., and 
there was incontinence of urine and freces. 

Under the anreilthetic the dressing was removed. The entire arm from 
the level of the exit wound to the tips of the. fingers was found to be cold, 

. almost black and very swollen. Pressure anywhere, even to the back 
of the hand, gave an emphysematous crackle. 

In the circumstances amputation was the only alternative. The arm 
was accordingly removed by disarticulation at the shoulder joint, lateral 
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flaps being cut which nowhere approached within two inches of the 
apparently infected tissue. The cut surfaces were swabbed over with 
one in two thousand solution of perchloride of mercury, and brought 
together by deep and superficial sutures, a large drainage tube being 
inserted, on the table, in the lower angle of the wound extending up into 
the joint. A hypodermic injection of pituitrin was given, and rectal 
salines and hypodermic injections of one hundredth of a grain of digitalin 
were given at once and repeated four hourly. 

The next morning the patient's condition had greatly improved. The 
temperature was 98'80 F., pulse 124. He was fully conscious, had full 
control of freces and urine, and was breathing normally. He was dressed 
within twenty hours of the operation. The dressing was soaked with 
thin very offensive discharge. An area of skin three inches square 
extending from the lower edge of the anterior flap was black. Large 
bubbles of offensive gas escaped from the incision on pressure and the 
whole stump was emphysematous. The stitches from the whole of the 
lower half of the incision were removed and ten volume solution of 
hydrogen peroxide injected deeply by means of a long needle and glass 
syringe, not only into the infected muscles but also through the upper 
part of the incision- into the substance of both flaps. The wound was 
also packed with gauze soaked in the same solution. 

Twelve hours later the wound was again dressed and all the remaining 
stitches both deep and superficial were removed. The gangrenous area 
of the skin in the anterior flap was surrounded by bull re full of gas 
and serum. The entire inner surface of both flaps when exposed was 
black, dry and gangrenous. A large amount of gangrenous tissue, 
including the gangrenous area of skin, the whole of the substance of the 
deltoid in the anterior flap, a large part in the posterior flap, and parts 
of the muscular bellies of the corac<?-brachialis, biceps and triceps were 
freely excised. Hydrogen peroxide was again injected deeply, iodoform 
powder was sprinkled over the wound and the whole packed with gauze 
soaked in peroxide. 

The patient's general condition in spite of the extensive infection of 
the shoulder muscles, was then, and remained throughout, good. He 
was pale and very drowsy, but his pulse continued at 120 and his 
temperature varied between normal and 1010 F. 

The rectal salines, stimulants of champagne and brandy, and injec
tions of digitalin were continued for some days after the operation. 
The dressings were repeated twice daily, as much as possible of the 
gangrenous sloughs being freely excised at each dressing and the 
injections of peroxide were continued. 

Within seven days of the operation well-marked lines of demarkation 
were visible in the infected fascial and muscle planes. The original thin, 
offensive, serous discharge was replaced by an inoffensive purUlent 
discharge and freely separating sloughs. Granulation followed with 
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exceptional rapidity and within twelve days of the operation the wound 
was entirely covered with healthy granulations and healing rapidly. 

I would draw attention, particularly, to the profound, rapidly devel
oping, toxremia associated with the infection before amputation, as 
compared with the good condition of the patient after operation, in spite 
of the very extensive infection of the shoulder muscles. This I think 
may be attributed to the very free opening up of the wound and the use 
of the deep intra-muscular injections of peroxide, which undoubtedly 
limited the spread of infection. 

It has been argued that the free removal of infected tissue by the 
knife from the surface of the infected wound would be liable to open up 
fresh planes for infection and allow of increased absorption of toxins_ 
ThiS, in cases of infection with an anaerobic organism, appears not to be 
the case, as by diminishing the chance of anaerobic growth under the 
mass of dead slough, the opportunity of spread is definitely lessened and 
the toxremia derived from the absorption through the freshly cut surfaces 
is slight compared from that resulting from masses of dead tissue allowed 
to separate slowly. Further, by the removal at once of obviously infected 
tissues, more opportunity is given for the free application and injection 
of hydrogen peroxide. 

As to the much discussed value of iodoform, in these cases it 
certainly appears to be of use, quite apart from the benefit of it to the 
patient as a deodorizer. 

The tendency to flap infect~on in these cases appears to be very great 
and I am strongly inclined to' suggest the advisability of removing the 
limb with a reasonable margin above the limit of gangrene without 
making any attempt to cut flaps, leaving the wound open to be dealt 
with, and the flaps to be fashioned after all possibility of subsequent 
spread of infection has passed. 

A NOTE ON SOME CASES OF BLOOD INFEOTION BY AN 
ANAEROBIC ORGANISM SEOONDARY TO WOUNDS. 

By LIEUTENANT ADRIAN STOKES. 
Royal Army Medical Corps. 

DURING the months of October, November, December and January, 
while doing bacteriological work in connexion with the Casualty Clearing 
Stations, a series of cases in wounded men occurred giving the same 
clinical and bacteriological picture. The clinical picture was charac
terized by four separate features; first the colour of the patient, 
which was a dirty yellow, something like the colour of a dirty deal table; 
secondly, the very soft running pulse, which was always very rapid, often 
uncountable and in the later stages irregular; thirdly, uncontrollable 
vomiting, and fourthly, the very rapid onset of the condition after the 
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