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with anaerobic microbes pre-operative administration of sulphonamide or 
sulphapyridine by the mouth and of antitoxin intravenously may prevent 
the spread of infection. The dose of the drug should be 3 grammes given 
two hours before the operation. 

The memorandum concludes with a suggested scheme drawn up by the 
London Sector Pathologists for the bacteriological investigation, of war 
wounds, with a brief description of the collection of specimens and the 

. methods of identification of the common pathogenic bacteria in war wounds 
-streptococci, staphylococci, and the gas gangrene anaerobes. 

PREVENTION OF TETANUS. 

IN the January number of the Journal, we wrote an Editorial on _the 
prevention of tetanus. We gave some figures for the incidence of tetanus 
during the 'war 1914-18, taken from papers by Sir. David Bruce, Sir 
William Leishman, and Colonel S.L. Cummins. The rapid fall in the inci
dence of tetanus after the issue of anti-tetanus serum is shown by the figures 
given by Cummins. In August, 1914, the ratio per 1,000 of cases of tetanus 
to total wounded was 8'5; in S{lptember, 8'8; in October, 7'4; in November, 
3'0; and in December, 1·5. The issue of serum on an adequate scale was 
made in October and November. In former wars the case mortality was 
85 per cent. In 1914-18 there were 1,254 deaths in the total of 2,529 cases, . 
amounting to nearly 50 per cent; this is probably an over-statement as 
regards tetanus, as many of the deaths were due to wounds. In order to 
get an idea of the real fall in mortality Cummins analysed the figures on 
the Western front and sorted them into two-yearly periods. In 1914-15 
the case mortality was 63·5 per cent; in 1916-17,45·2 per cent; ,in 1918-19, 
37·9 per cent. In 1936 the Director of Pathology pointed out that the 
supplies of serum were insufficient at the outset of the last war and forward 
arrangements should be made to ob~ain a satisfactory supply. Contracts 
were placed with the Serum Institute for supplies of antitoxin for the field 
units in the case of a major war. As four to six months are required to 
produce a satisfactory serum in a horse, arrangements were made with 
the Army Veterinary Service to pre-immunize horses, and from 1936 
onwards, for three years, 30 horses were available. On the outbreak of war 
14 horses were handed over to the Well come Serum Institute and 16 to 
the Lister Institute, Elstree. 

While prophylactic anti-tetanus serum accomplished much, it did not 
give absolute protection against tetanus; there were also the disadvantages 
of serum sickness and serum shock from the repeated injections of foreign 
protein. 

Recent years have seen the introduction of active immunization 
by the use of formol-toxoid. In 1924 Ramon found that toxin if treated 
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with low concentrations of formalin and kept at a temperature of 37° C. 
for a month lost its toxic action but retained its antigenic properties. This 
altered toxin was called anatoxin by Ramon, but is now generally known 
as toxoid. The results of experiments on man were published by Ramon 
and Zoeller in 1927. They gave three injections, the first 1 c.c., the second 
a month later of 1·5 c.c., and the third ten to fifteen days later of 1'5 C.c. 
With this method they claim to obtain a titre of from 0·1 to 1 unit of 
antitoxin per c.c. of serum. This three-dose system of giving formol-toxoid 
has been followed by most workers on the Continent and in America and 
Canada. 

At a meeting of the Army Pathological Committee the Director of 
Pathology raised the question of active immunization as a routine measure 
for the British Army. As a result investigations were undertaken at the 
Royal Army Medical College in collaboration· with Dr. O'Brien at the Well
come Research Laboratory. The results of these investigations, especially 
those of Major J. M. Boyd, were so successful that active immunization 
against tetanus was, introduced into the Army in 1938. An Army Council 
Instruction was issued in 1938, which stated that inoculation consists of 
two injections given at intervals of six weeks. It is not necessary to repeat 
the injections as protection lasts for many years. The inoculation was 
voluntary and officers were asked to bring it to the notice of all ranks. 
Some 70 per cent of the men of the Regular Army availed themselves of this 
means of protection. 

The French recommend an immediate injection of toxoid for the freshly, 
wounded, but immunized soldier. If the man has not been previously 
immunized he should receive 1 C.c. of tetanus toxoid followed by 3,000 units 
of anti-tetanus serum and then at fifteen days' interval two further injections 
of toxoid. In the British Army immediate administration of 3,000 units is 
required to, be given at the earliest possible moment. 

An annotation in the British Medical Journal of August 10, 1940, drew 
attention to the possibility of assessing the value of new methods of treating 
casualties and referred to the fact that there ought to be available at the 
present time information regarding the incidence' of tetanus in such cases 
as have occurred. In response, the Director of Pathology (Major-General 
H. Marrian Perry) writes that" in the present war the prophylaxis oftetanus 
differs in one important respect from the measures adopted in 1914-18, in 
that active immunization by means of tetanus toxoid is employed. Approx
imately 80 per cent of the whole of the British Expeditionary Force was 
protected by this means." ... " Full reliance is not, however, placed on 
active immunization owing to the possibility of an indifferent individual 
response, and also because 20 per cent <;>f the Force had not been inoculated. 
For the above reasons the policy has been adopted that every casualty 
should receive as soon as possible after the infliction of the wound 3,000 
international units of tetanus antitoxin, irrespective of prior immunization. 
In the circumstances that arose in the recent campaign in France and Flan-
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ders, it is evident that it was not possible in the majority of cases to admin
ister this prophylactic antitoxin, although adequate supplies were available. 
The position was indeed comparable to the opening phases of the 1914-18 
war, when tetanus a,ntitoxin was not available in sufficient quantities, 
or could not be administered owing to the military situation. Prevention 
of tetanus in recent casualties was therefore dependent upon the degree of 
immunity conferred by the tetanus toxoid." 

" On the outbreak of war Army Forms for reporting cases of tetanus were 
distributed to all military hospitals, both at home and abroad, as well as 
to the Emergency Service Hospitals in this country receiving convoys. 
These reports have now been rendered and it is possible to give the approx
imate incidence of the disease compared with the first three months of the 
war of 1914-18, when· the incidence was about 8 per 1,000 wounded; the 
figure in the present war is 0'45 per 1 ,000. It is significant that such cases 
as have been noted have occurred in individuals who have not been actively 
immunized. Among casualties of the British Expeditionary Force, there 
has been no reported instance of tetanus in soldiers protected by means of 
tetanus toxoid. It is only fair to remark that a number of wounded re
ceived prophylactic doses of antitoxin subsequent to their arrival in this 
country-that is to say two or three days after the infliction of the wound." 

In view of General Perry's statements, especially that no case of tetanus 
has been reported in wounded· actively immunized by tetanus toxoid, a 
leading article in the Lancet of October 12 states that it is an obvious duty 
to extend active immunization to as many as possible of those who are, or 
are likely to be, in the front line at home. Among these are specially noted 
ambulance units, the fire brigades and the A.R.P. demolition squads, who 
have been carrying on so magnificently their rescue work in our bombed -
towns and cities. The responsibility for their protection rests with hospitals 
and public health authorities, and it is stated that already a certain amount 
of active immunization has been done amongst them. The Leader also sug
gests t4at "another large body of men who may at any time be in the' front 
line' is the Home Guard, and after setting such a fine example to the 
regular Army the War Office might well take in hand the immunization of 
our country's second line of defence." 

• 
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