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INTRODUCTION. 

No. 6 

ON May 10, 1940, Germany invaded Belgium, and in the course of the 
next six weeks upset not only the. Allied military scheme but also our medical 
arrangements for dealing with the wounded. The medical scheme for the 
British Expeditionary Force was ~ replica of that which had been successful 
in the last war, with field ambulances applying the primary dressings and 
transferring the cases quickly back to a Casualty Clearing Station. The 
C.C.S. was supposed to perform the necessary operative treatment, and after 
a few days, when the patient was fit to travel, transfer him back to a base 
hospital. It would be idle to deny that this system proved entirely un
satisfactory during the intense and mobile warfare of May-June 1940. 
The C.C.S.s were far too immobile and could not keep pace with the rapidly 
moving army; and even those base hospitals which were in a relatively 
forward area were engulfed by the advancing army in a matter of a few 
days. 

The surgeons in the C.C.S.s worked valiantly so far as they were able, 
but their hospitals usually had to move almost before they had time to start 
work. The upshot was that the wounded had to be transferred from the 
field ambulances in the forward areas straight back, and as quickly as pos
.sible, to base hospitals, which thus acted as C.C.S.s, where the first serious 

1 Honyman Gillespie Lecture, delivered July 25, 1940. 
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346 Treatment of War Wounds in France, May-June, 1940 

surgical attack on the wound was undertaken. Such was the rapidity 
of the German advance that, after a few days of intense surgical activity, 
each succeeding base hospital had in turn to close down because of the 
proximity of the enemy. 

It was a tribute to the work of the regimental medical officers and 
field ambulances, and the motor ambulance convoys and ambulance trains, 
that in spite of the rush conditions, all the wounded received first-aid 
treatment, and were usually got to a base hospital within twenty-four hours 
and never later than forty-eight hours. 

It is clear that the lesson for the future is that the casualty clearing 
station, or whatever is to replace it, must be a really mobile unit capable 
of moving with all its equipment at an hour's notice. An operating unit 
in a motor van or ambulance is not an ideal system; but it may prove to be 
the most feasible, with most of the patients from the C.C.S. being taken 
back at once by fast ambulance columns to base hospitals as far removed 
from the line as is reasonably possible. 

TREATMENT. 

(1) Sulphanilamide in the Treatment of Wounds.-It was recognized by 
surgeons at the beginning of this war that we should have one great thera
peutic advantage that those of 1914-1918 did not have, and there can be 
little doubt· that the sulphanilamides' ha ve been invaluable prophylactically 
and during the healing of war wounds. It was, however, not the oral admin
istration of the drug but the local application of sulphanil8,mide powder 
that intrigued the surgeons of the B.E.F. 

Jenson and his co-workers (1939) first reported the success obtained 
in the treatment of compound fractures with sulphanilamide powder. They 
reported the treatment of thirty-nine compound fractures by excision of 
'the wound and insertion of sulphanilamide powder. In none of these cases 
was there any development of wound infection. In ninety-four compound 
fractures similarly treated, but without the use of the powder, there was a 
27 per cent rate of infection. . 

In France we were greatly helped by the work of Legroux (1940) at the 
Pasteur Institute in Paris. Legroux exposed the adductor 'region of the 
thigh, crushed the adductor magnus muscle with a crushing clamp, and 
rubbed the wound thoroughly with a gauze swab which had been impreg
nated with a strong culture of hremolytic streptococci. In the control 
series the wound was then closed, and in the other cases sulph8,nilamide 
powder was freely disposed in the wound before closure. All the cases that 
did not have sulphanilamide powder inserted died in three days. Those 
that had the sulphanilamide pack died in seven to eight days. (N.B.~The 

expression" sulphanilamide pack," which is now used for this method of 
disposing the drug, does not mean that anything other than sulphanilamide, 
e.g. gauze, is packed into the wound.) Legroux found that death could be 
delayed up to eleven days if he reopened the wound and inserted more 
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J. S. Jeffrey 347 

sulphanilamide. He also found that the control series could not be made to 
survive over the three days even if given sulphanilamide by mouth or intra
muscularly. He believed that oral administration could not produce a 
concentration of the drug in the blood sufficiently high to combat the 
local infection;' whereas the sulphanilamide powder allowed a direct attack 
on the organism. 

Encouraged by this evidence and by the favourable impressions formed 
by French military surgeons in some clinical cases, Colonel Leonard Colebrook 
Consulting Bacteriologist to the B.E.F., arranged for supplies ofsulphaniIa
mide powder to be available at British C.C.S.s and base hospitals. Colonel 
Colebrook thought that the powder might be of help in three types of cases: 
(1) It might be used in cases of debridement and primary suture, and 
particularly where the debridement had been for any reason less radical 
than is desirable; (2) It might accelerate the healing of a septic wound; 
(3) It might be possible to perform primary suture at a relatively late 
period, for example, up to twenty-four or forty-eight hours after the injury, 
if the powder were inserted on the battlefield or at the field ambulance. It 
was from this third possibility that the greatest aid was expected. I shall 
give my impressions of the. value of sulphanilamide powder further on in 
this paper. . 

(2) Primary Suture.-Most of the surgeons in the B.E.F. had been 
impressed by Trueta's work in Spain, and when we went to France we were 
anxious if possible to treat wounds by debridement; that is, excIsion of 
the wound, primary suture, and immobilization in plaster of Paris. We 
were alive to the danger that might attend such procedure in France-the 
risk of gas gangrene, from the highly cultivated soil, developing later under 
the plaster .. In practice it became almost impossible to carry out primary 
suture. Either .the Blitzkrieg was upon us and we had not sufficient time 
to carry out the careful debridement necessary; or, if the patients were 
transferred far enough away from the line to allow of careful treatment, the 
wounds were not then sufficiently recent. 

The only satisfactory series of cases of primary suture was obtained by 
Major R. S. Handley working at a C.C.s. attached to a French hospitaJ at 
Metz. Here, before the invasion of Belgium on May 10, Handley had six 
weeks during which a steady trickle of wounded came back from the few 
British troops in the Maginot Line. Transport from the Maginot Line to 
Metz was excellent, and Handley was able to operate on his cases about 
three hours after the time of wounding. In a series of 25 cases of primary 
suture he found that 23 remained perfectly clean and 2 became septic. He 
attributed this success to three factors: (a) Very careful Mbridement; 
(b) prophylactic sulphanilamide therapy thereafter; (c) rest, for the wounded 
part and for the patient. 

(a) Debridement.-All foreign bodies and all devitalized tissue must be 
removed, particularly muscle. The muscle is cut away until it contracts 
under the scalpel and is bleeding healthily. Nerves and large blood-
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348 Treatment of War Wounds in France, May-June, 1940 

vessels are saved if possible, and the infected tissues surrounding them 
dissected off. Fragments of bone which no longer have a periosteal attach
ment are removed. A minimum of skin is removed, for skin resists infection 
well and will look aft~r itself. Usually all the skin that needs to be removed 

.is one-eighth of an inch from the wound edge, and this allows approxima
tion without tension, which is so important. As few ligatures as possible are 
applied to bleeding points, using the finest catgut. In dealing with large 
nerves that have already been divided, it is a inoot point whether . one 
should attempt suture, or simply tie the ends together with silk with a view 
to making subsequent search for the nerve easier. 

No attempt is made to approximate the muscles and other tissues. It 
will be found that when the skin is approximated and the dressings are 
applied, the dead space is largely obliterated. When it is feared that a 
.hrematoma may .accumulate in a large space, a rubber drain is permisSible 
for twenty-four hours. 

(b) Sulphanilamide.-On the day of operation the patient is given 4 
grams sulphanilamide by mouth, and 3 grams on each of the following 
.days, a total of 13 grams. 

No series of cases of primary suture plus local insertion of sulphanilamide 
powder was obtained in France. 

(c) Rest.-This entails moving neither the patient nor the wounded limb 
for ten days, the limb being immobilized in plaster or in splints. Padded 

. plasters were usually applied; and if an unpadded plaster is applied, pre
-cautions must at least be taken to prevent the silk-worm gut stitches in the' 
:skin becoming adherent to the plaster, otherwise·the removal of the plaster 

. may be difficult. 
It is desirable that the patient be not sent on a journey if primary suture 

is to have the best chance of success. This was possible at Metz and other 
hospitals in France only before the Blitzkrieg, and may be possible in 
Britain with air-raid casualties. 

A time limit should be adhered to, after which no primary suture should 
be attempted. In the upper ·half of the body, including the arms, suture 
may be attempted up to twelve to fourteen hours after injury. In the lower 
limbs, the limit should be six hours. 

(4) Septic Wounds.-I was working in a base hospital at La Baule, near 
St. Nazaire, and because of its' distance from the front, the hospital was 
.able to go on functioning until the final day of evacuation of the B.E.F. from 

. France, on June 18, 1940. During the preceding six weeks several thousand 
wounded men passed through our hands, of whom many hundreds had had 
nothing more than a field dressing applied before reaching us. Our records 
were lost in the evacuation and I cannot give precise figures. 

One was struck straight away by two facts: (1) that in spite of their 
wounds and the long journey, sometimes as much as 200 miles, the men were 
in good general condition. This was, presumably, because we were dealing 
with fit young men; and because the vast majority of the wounds were in 
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limbs and soft tissues. In a hospital of 2,000 beds, there would not be more 
than three or four intra-abdominal wounds and a dozen intra-thoracic 
wounds. This was noted in hospitals in the forward areas too; and the 
principal explanation must be that the men so wounded did not survive, 
at any rate long enough to get them to hospital. 

The wounds we were dealing with were twenty-four to forty-eight hours 
old, and therefore debridement and primary-suture were not indicated. -In 
appearance the wounds were usually dirty, with 'varying amounts of de
vitalized and gangrenous muscle. 

OPERA'l'IVE TREATMENT. 

During _ busy periods we had three tables running simultaneously in 
our excellent operating theatre in the Casino at La Baule, with surgeons 
and theatre staff working in relays. Very frequently we did not see the case 
until it came into the theatre under the anoosthetic. This is an inevitable 
but undesirable arrangement; and if it cannot be avoided, then the case 
must certainly be seen beforehand by a competent surgeon in the wards, 
so as to avoid sending to the theatre small wounds that require nothing 
more than an antiseptic dressing. 0 

To begin with, in our operative treatment, many of us younger surgeons 
were unduly radical. Perhaps we had heard too much about "excision 
of wounds," and to some extent forgot our surgical pathology, so that we 
cut away devitalized tissue simply because it was devitalized, and heedless 
of the- infection we might be spreading thereby. With experience, and 
guided by Colonel Max Page, Consulting Surgeon to the B.E.F., whose 
advice was always so sure and so valuable, we soon gained better judgment, 
and thereafter excision of tissue was reserved for those cases of obvious 
gas gangrene. 

_ The great majority of the wounds we had to deal with were septic, and 
bacteriological culture showed a mixed growth of staphylococci, streptococci, 
B. coli, and anaerobIC organisms. If there was an entrance and an exit 
wound, our practice was simply to open up the track by cutting through the 
tissues between the two openings, performing a toilet on the wound, that is 
cleaning out any loose tissue or foreign body, and gently swabbing it clean, 
and then packing the wound with sulphanilamide powder. If the track could 
not be fully laid open because of the risk of dividing vital vessels and nerves 
superficial to the track, we found it sufficient to enlarge each end of the track 
and insert sulphanilamide powder and a rubber drainage tube. 

The quantity of powder used depended on the size of the wound. U suaUy 
two heaped teaspoo~fuls of-powder, amounting to about 10 grams of sulphan
ilamide were spread over the wound; but no harm was ever seen from over
doing such dosage. We aimed at a pack of .'5 to 15 grams sulphanilamide. 
J enson suggests a limit of 20 grams. -

The deposition of the powder in all the crevices of the wound can be 
difficult, especially if it has not been possible fully to open up the track. 
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350 Treatment of War Wounds in France, May-June, 1940 

Here experiments are being tried with sticks of sulphanilamide like crayons 
of chalk, and with an emulsified form of the drug that can be squeezed out 
of a tube like tooth-paste. Either of these methods may prove efficacious 
if the sulphanilamide is to be appHed locally to the wound in the forward 
areas by the Regimental Medical Officer or at the Field Ambulance. 

In our base hospital we obtained satisfactory results from a simple pump 
that Colonel Colebrook introduced. It blew a spray of powder wherever 
it was wanted, and in this way we endeavoured to get to the corners of the 
wound as well as the surface. Inevitably, however, there must be some 
crevices where the powder cannot enter, and where infection may- proceed; 
though the fact that the powder goes into solution with the blood and tissue 
fluids in· the wound minimizes that risk. The pump, which was foot
activated, blew a stream of air that caused a whirlwind in a bottle of sui· 
phanilamide, and so drove the powder up and along a rubber tube which 
led to a sterilized glass nozzle inserted in the wound. 

RETAINED FRAGMENTS. 

Where there is only a single entrance wound it is almost certain that 
there must be a retained fragment, and these cases present a problem: 
should we proceed to search for that fragment; or should we leave it alone? 
It is a mistake to assume that all retained foreign bodies must be removed. 
In this matter a great deal depends on the size of the fragment as seen radio
logically, and on the state of the wound. Where the single entrance wound 
is clean and small, and the foreign body apparently causing no disturbance 
the fragment can be left in situ, to be removed later if there is a flare-up of 
sepsis. A large foreign body, and particularly when there has been fracturing 
of bone, is better removed straight away or it may delay healing. 

Our usual practice, in the case of twenty-four to forty-eight-hour-old 
wounds, and with or without the aid of X-rays, was to enlarge the wound 
slightly to allow for drainage, insert a finger along the track and seek the 
fragment. If the fragment could not be found, the search was discontinued 
and the case reviewed after five days. By that time suitable X-rays could be 
taken, and the wound would be either quiescent or becoming increasingly 
septic. In the latter case we again operated under an anrosthetic and ex
plored the wound. To open up fresh, clean, and healthy tissue in any 
search is dangerous, though the subsequent insertion of the sulphanilamide 
pack nullifies much of that danger. 

Multiple small entrance wounds, due to the man being " peppered" by 
shrapnel, we left alone. 'Very rarely gas gangrene develops in one of the 
tracks, and for that reason some surgeons insist on opening up all such 
wounds. But my experience of interference in such cases was that I merely 
enlarged an inoffensive puncture wound and failed to find the fragment. 

SPLINTAGE OF WOUNDS. 

Wounds involving limb bones and compound fractures were treated 
as far as possible by the closed plaster method. Soft-tissue wounds, when 
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large, were splinted with plaster or Cramer wire or wooden splints, and 
the comfort of such patients, in proper splinting was quite remarkable. It 
had been said that closed plaster splintage in France might prove dangerous 
because of the risk of gas gangrene. We saw no evidence of this. The 
wounds we were enclosing in plaster at our base hospital were forty-eight 
hours old, and would have shown gas gangrene by that time if it were going 
to develop. None of the' cases that came to us from the forward areas 
encased in plaster developed gas gangrene, though many of them were in 
extreme discomfort from the tightness of the plaster on a swollen limh. 

An interesting complication of the closed plaster technique was seen in 
-the case of a Belgian soldier. This man had been shot through the mid
humeral region. The entrance wound was of moderate size, there was 
gross shattering of the shaft of the humerus, and there was an enormous 
exit wound. The injury was ten days old by the time he came to us, and 
he had been continuously on the road, mbving back from Belgium. A 
shell dressing and a rough wooden splint had been applied on the field, and 
that was all. He was in great pain, though he was very brave and stoical 
about it. On examination the wound was found to be very dirty, and there 
was gross oodema of the forearm and hand. I carried out a superficial 
toilet of the wound, inserted a sulphanilamide pack, and put the arm up 
in abduction, enclosing the thorax and the whole of the arm and hand in 
plaster. Thereafter, he was very comfortable and remained so for a fort
night, when he began to complain of itching in the region of the wound. I 
assured him that all was well, but the itching got worse, and one morning 
he produced a match-box in which were two little maggots. He had col
lected them as they crawled from under the plaster where it was loose at 
the root of his neck. I again smiled reassuringly and said it was" good" 
and that" we liked to see it." However, after a few more days I had not the 
heart to persevere, and I removed the plaster. The wound was crawling 
with live maggots and dead flies, but otherwise looked beautifully dean. 
There was a plague of flies in France during the summer, and they had got 
in under the plaster and produced the maggots. 

GAS GANGRENE. 

There was not a great deal of gas gangrene among our wounded in France. 
I saw five cases in about 2,000 wounded. By that I mean true gas gangrene, 
with marked systemic disturbance and pyrexia, and all the features of an 
acute fulminating toxffimia in addition to the gas and gangrene in the 
wound. , What was not uncommon was a localized form with little or no 
general disturbance. In these cases the muscle appears gangrenous and is 
usually dark in colour, and a few gas bubbles may be seen in the wound 
and in the muscle planes radiologically, and Gram-positive rod-shaped 
bacilli may be isolated from the wound. In such cases simple incision and 
drainage of the wound was all that was necessary. 

In established gas gangrene, with foul-smelling necrotic muscle and 
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general illness, excision must be thorough, the muscle being cut until it 
bleeds and contracts under the scalpel. Skin .need not be widely excised. 
My experience may have been unfortunate, but I never, saw a ('ase of gas 
gangrene of the lower limb survive where radical excision had been carried 
out, and amputation must be considered in every such case. Amputation is 
preferable to the strong risk of the infection getting up into the gluteal 
muscles, when a fatal outcome is certain. 

In the upper limb the prognosis is better and excision may suffice. In 
two of our cases the infection in the arm had already spread to involve the 
pectoral muscles. In one I did a disarticulation at the shoulder-joint and 
excision of pectoral muscle, and in the other Major A. L. d'Abreu did a 
forequarter amputation, and the patient survived. 

After such operations for \gas gangrene, excision or amputation, the 
wound was packed with sulphaiiilamide powder, dry dressings applied, and 
anti-gas gangrene serum given intravenously. The dressings were left 
untouched for seven days. Oral sulphani:amide was begun forty-eight hours 
after operation, when the effect of the local powder was wearing off, and 
continued in the dosage of 1 gram four-hourly for four days. There seems 
to be agreemeritthat a combination of anti-gas gangrene serum and sulphan
ilamide is of value in the therapy. There was no evidence from France that 
sulphanilaI?ide, alone and without operation, saved any case of true gas 
gangrene. 

X-RAYS. 

Undoubtedly in many cases of a single entrance wound the fragment 
will be found on passing a finger along the track; but it is desirable, if 
possible, that all such cases should be X-rayed before going to the theatre 
in order to,demonstrate the number and disposition of the fragments. The 
simplest way to do this is by means of an X-ray screen in the room adjoining 
the theatre. The patient is X-rayed in the anterior position and an " A" 
marked in ink over the fragment; then in the lateral position and an " L " 
similarly marked. In the theatre these letters are scratC'hed with a needle 
and the part washed an~ painted with iodine to show up the letters. 

Every effort should be made to have this screening facility, as it- avoids 
delay and the presence in the theatre of wet-plate films which accumulate 
in countless numbers and get mixed up. In our hospital we had to use 
the wet-plate method, but in those hospitals where screening was possible 
it gave great satisfaction. 

AF~ER-TREATMENT- OF WAR WOUNDS. 

There is a bIg field for improvement in the after-treatment of war wounds, 
and also of all septic wounds in civilian hospitals. Too often the surgeon's 
interest in the wound wanes. during the weeks that the patient lies in hospital, 
whereas with proper care much can be, done to speed up the process, of 
healing. 
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Our experience was that those wounds healed. best and quir,kest in 
which the dressings were left undisturbed for seven to ten days; and the 
principal value of the closed plaster method of treatment seemed to be this 
prevention of unnecessary dressing of the wound. 

The danger, particularly in large wards, of cross-infection from case to 
case is a very real one. We saw several cases in which the wounds were 
bacteriologically sterile when they came to us, sterile on the operating 
table, and ten days later showed a growth of hremolytic streptococci. Such 
contaminants are introduced either by : 

(1) Slack technique in dressing, with the Sister doing a number of different 
dressings often without adequate resterilisation of hands and instruments, 
and often without gloves on. Undoubtedly the difficulties are great in 
dealing with hundreds of wounded, and have to be experienced to, be appre
ciated; nevertheless all efforts must be made to maintain asepsis, and 
Major B. M. Dick (1939) introduced an excellent system of separate dressings 
for each patient-the dressings being conveniently packed and sterilized 
in " 50 cigarette" tins. 

(2) Dust.-It has been shown that hremolytic streptococci can exist 
for ten weeks in dust. Here again large wards are a danger, and proper 

. sweeping of the ward, so that dust is not stirred up, must be insisted on. 
Experiments to purify the air by means of sprays are being carried out. 

The great benefits of quick healing of the wound are, firstly, that cross
infection from that wound will be prevented; secondly, that the wound 
will heal with a minimum of scar tissue; and thirdly, any skin-grafting 
may be carried out much earlier than would otherwise be possible. 

FRACTURES. 

During the quiet period in Fra,nce throughout the winter, fractures 
were treated on similar lines to those employed at home. As soon as the. 
Blitzkrieg began, however, we were forced to abandon all methods that did 
not permit of the patient being moved at an hour's notice. Thw" for 
example, in dealing with fractured femurs, any method requiring the 
slinging of a splint to a Balkan beam was impractical, and fractured femurs 
were usually treated by skin extension in a Thomas's splint angled above 
the knee to allow of some flexion. The patients were comfortable in such 
splintage and satisfactory bony position cOlild be maintained. 

As a method of transporting fractured femurs, the Thomas's splint main
tained the high reputation it established in the last war. I did see several 
cases, however, in which even a carefully applied hitch round the ankle for 
extension had cut through and caused necrosis of skin. For extension 
purposes, if the patient has to go on a twenty-four hour journey, a skewet· 
through the heel of the boot is safer, and best of all is skin extension with 
strapping.! 

1 A metal spring clip which grasps the welt of the boot and steadies the foot by resting 
on the side bars of the splint -has now been substituted for the skewer in field, first-aid 
equipment. The skewer was often difficult to insert. caused pain, and damaged the boot. 
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Whatever method of ext.ension is employed, it is important to avoid 
too strong a pull on the fracture. This is particularly important in com
pound fractures, for. a strong pull puts the tissue planes on the. stretch, 
increases congestion, and can thereby do much harm. A slack pull, of 
course, produces no extension, and a balance must be struck between an 
extension that is too firm and one too weak. 

Braun's splints, for fractured thighs and legs, are not good for transport 
purposes, and fell into disfavour during busy times. 

Wherever possible, plaster of Paris was used for fractures. Compound 
fractures were confidently encased in plaster if the toilet of the wound 
had been satisfactory, and especially when a sulphanilamide pack had been 
used. When the patient has to be sent on a long journey shortly after the 
application of a leg plaster, the plaster should always be split up the front, 
even if the plaster is a well-padded one. Several cases came to us from 

. forward hospitals with varying degrees of devitalization of the toes, due 
to swelling of t,he leg after the application of the plaster. 

TETANUS. 

In an effort to prevent tetanus, the men of the B.E.F. were given two 
injections of 1 C.c. of tetanus toxoid, with an interval of six weeks between 
injections. Unfortunately, and for various reasons, such· as transference 
to a different unit, and rush conditions, some men did not receive their 
second injection. A single injection does not seem to confer immunity. 

I saw four cases of tetanus in about 2,000 wounded, of whom the vast 
majority had had the stipulated prophylactic dose of 3,000 units of anti
tetanic serum given at a field ambulance soon after they were wounded. Of 
these four' cases, two had been given that prophylactic dose of A.T.S. within 
six hours of their being wounded, and all four had had but one dose of 
tetanus toxoid previously. In two cases the wounds were trivial and had 
healed by the tenth· day. Two had a short incubation period of less than 
ten days, and both died-one from his trivial wound. The two with longer 
incubation periods both survived. 

Treatment was along three lines: (1) Keeping the patient quiet, with 
avertin or rectal paraldehyde; (2) maintaining the patient's strength by 
glucose given through an indwelling nasal catheter, or intravenous saline 
and glucose; (3) anti-tetanic serum, 60,000 units intravenously daily until 
the spasms begin to abate, which,usually is in seven to ten days. 

BLOOD ,TRANSFUSION. 

The value of a special transfusion· service, using stored blood, was 
brought out in France by the excellent work of the Army Blood Transfusion 
Unit under Colonel L. W. Proger. The blood was taken from lmiversal 
donors and was flown out from England in pint bottles, with a simple 
sterilized recipient apparatus attached to each bottle. 'A fortnight was 
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regarded as a safe limit up to which the blood could be used, and no ill-effects 
were noted from the giving of such stored blood. 

The principal indication for gIving the blood was surgical shock, and 
many of our cases at La Baule were undoubtedly saved by the promptness 
with which the blood could be given. It was kept at hand near the operating 
theatre, and was frequently given during or at the end of an operation. 

Transfusion of stored blood in cases of fresh and massive hromorrhage 
was efficacions, and the blood could be run in at any desired rate of flow 
by means of a drip apparatus. - Where the hromorrhage was of an oozing 
nature and prolonged, fresh blood proved of greater value than stored blood. 

Plasma, in fluid and in dried form, was on the point of being nsed when 
we had to leave France. ' 

AN }ESTHESIA. 

The anrosthetic of choice, in operations on extensive wounds, was nitrous 
oxide and oxygen, sometimes with ether in addition. A Magill's intra
tracheal catheter was used almost invariably, in order to give better anros
thesia and save gas. For short cases, and in wounds about the face, intra
venous pentothal proved satisfactory. The pentothal was usually given 
through a saline intravenous-drip apparatus, ~o that the anrosthesia could 
be prolonged if required by running in· more pentothal. No trouble was 
;seen when the pentothal anrosthesia was prolonged to forty-five minutes on 
·occasion. When our supplies of nitrous oxide began to run short we fell 
back on ethyl chloride and ether, and chloroform. Spinal anrosthesia was 
never used for war wounds, and local infiltration or regional anrosthesia 
,only occasionally' in clean and minor wounds. 

We were fortunate to have working with us at La Baule a highly-skilled 
.anrosthetist in Major E. S. Rowbotham, and though we had to operate on 
many very ill patients we had no fatalities in the theatre. ' . 

Rowbotham cut down the post~operative pulmonary complications 
in our hospital from what had been quite a high incidence to a minimum 
figure by means of" ephedrine replacement." Immediately before the com
mencement of the anrosthetic the patient was instructed to blow his nose 
hard, and the weak ephedrine solution was squirted up each nostril while 
he held the other nostril and sniffed. The rationale may be that many 
post-operative pulmonary complications are secondary to a sinus infection 
.acquired during the anrosthetic, and the ephedrine renders the sinuses less" 
liable to infection. 

IMPRESSIONS OF THE VALUE OF SULPHANILAMIDE POWDER. 

It is unfortunate that, in spite of the fact that sulphanilamide packs were 
used in the treatment of several hundred war wounds in France, one can 
.only, so far, give clinical 'impressions of its value in the cleansing of wounds. 
Many of our scientific records were lost in the hasty evacuation from France. 

The true worth of the powder is a question that should be quite easily 
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settled with a well-controlled series of cases, giving sulphanilamide powder 
to one hundred limb wounds, no powder to a second hundred, and po'ssibly 
oral sulphanilamide to a third hundred. In the last three weeks in France 
we began such a series, with bacteriological control before treatment, and at 
regular intervals afterwards; but we were evacuated before we could come 
to a satisfactory conclusion. 

From my impression, and it was shared by the other surgeons working 
with me--Lieutenant-Colonel A. E. Porritt, Major A. L. d'Abreu, and Major 
R. S. Handley--I would have little hesitation in saying that. those wounds 
that had had a sulphanilamide pack looked cleaner after an interval of five 
days than those that had no sulphanilamide. (We used to examine those 
wounds we were interested in, and take cultures at intervals, although we 
realized that for the wound it would have been better to leave the dressings 
untouched.) vVe saw several 'cases where, at the original operation on the 
wound, (1) a hea.vy mixed growth of organisms was obtained-staphylo
cocci, streptocoQci, B. coli and anaerobes; and (2) a toilet, but not a debride
ment, of the wound was carried out with insertion of a sulphanilamide pack; 
after five days these wounds showed no growth or organisms on culture. 
Sometimes there' would be a solitary bead of pus in the depths of the wound 
containing staphylococci. 

I saw three cases in which the knee-joint had been exposed by a 
shell fragment, and the wounds were septic. Sulphanilamide powder was 
inserted into the joint cavities, and the patients ran an afebrile convalescence 
and had no serious infection of the knee. 

Similarly, in the case ofa depressed fracture of the sk':lll, with a cavity 
in the brain tissue the size of a hen's egg, sulphanilamidepowder was emptied 
into the cavity, and the wound remained clean and the patient afebrile. 

As regards the effect on the healing power of the wound, sulphanilamide 
powder is said not to be deleterious to the tissues; and, so far as it helps to 
sterilize the wound, must contribute to quicker healing. We were not able 
to come to any conclusion on this matter, because most of our cases were 
evacuated by hospital ship to England before the wounds were healed, But 
one can speaik of the appearance of the wound after five or ten days. It was· 
an interesting appearance. After five days the wound looked clean but 
rather quiescent and ~nreactive. The muscles hacJ almost a salmon colour 
and there was little bleeding. The colour is possibly due to the remains 

·of the paste that the powder forms with the body fluids. In all, rather 
a dead appearance, but at the same time not an unhealthy appearance. 
After ten days the wound looked more normal and was well on the way to 
healing. 

The question whether the wound would not heal just as well if the drug 
were given by mouth can only be settled by clinical trial. But there is 
evidence from the work of Legroux that local application will produce a· 
very much higher concentration of the drug at the essential point, that. is' 
in the wound. Jenson stated that the local application of sulphanilamide 
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in his cases produced a concentration of 800 mgm. per cent of blood, 
whereas systemic medication with sulphanilamide aims at only 10 to 20 
mgm. per cent of blood. In other words, the local c,pplication produces a 
concentration eighty times greater than when the drug is given by mouth. 

Itshould be remembered that the action of sulphanilamide is not a general 
one upon the body's defensive mechanism, but a local action upon the 

. organism itself by some means not yet fully appreciated-possibly by 
upsetting the metabolism of the organism. . 

SUMMARY AND CONCLUSIONS. 

(1) War wounds with the B.E.F. in France were treated in early cases 
by debridement and primary suture; in late cases by incision, or leaving 
alone: Gas gangrene was treated by w;ide excision or amputation. 

(2) Sulphanilamide powder applied locally into the wound appeared 
to combat infection. 

(3) Plaster of Paris splintage of wounds was of value, particularly in 
preventing too frequent changing of the dressings. 

Colonel Colebrook left us with three problems on which to continue 
working, and which I pass on to those who will be dealing with massive 
casualties in Britain: 

(a) Does sulphanilamide control the growth of organisms before and after 
debridement? (b) How can late infection of the wound be controlled? 
How does it occur?; (c) How can wounds be made to heal more quickly? 

I should like to express my own gratitude, and that of the other surgeons 
in the B.E.F., to Colonel Max Page for his constant and kindly guidance 
of oJir work on the wounded; to Colonel Leonard Colebrook for his lead . 
in the use· of sulphanilamide, and for the stimulation that his enthusiasm 
inspires; and to Colonel John Weddell, Consulting Surgeon to the B.E.F., 
who arranged all our surgical supplies, so that we could not have wished 
to work with better equipment. 
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