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As a result of the work of leprologists in many parts of the 
world, particularly Fernandez, de Souza Campos, Rotberg and 
Bechelli , followed by Chaussinand, Lowe and Dharmendra, to 
na,me but a few, a great deal of interest has been created in the 
possibility of giving protection from leprosy by means of B.C . G .  
vaccination . We, therefore, felt i t  was opportune t o  ask a well 
known worker in tuberculosis to give us a summary of his views 
on B. C. G .  Vaccination and Immunity in Tuberculosis . In this 
number of the Review Dr. F. R. G. Heaf, Davies Professor of 
Tuberculosis in the University of Wales, has kindly contributed an, 
article which will be of great value to workers in their studies of 
the relationship between B . C . G .  Vaccination and the Lepromin 
Reaction . 

There are several points of relevance in this article in connec­
tion with the question of the assumed protection of children against 
leprosy by the use of B . C . G .  Vaccination . We would draw atten­
tion to certain statements of Prof. Heaf in order that leprosy workers 
may not be tempted to be over-optimistic in regard to the expression 
of their opinions in this matter. Prof.  Heaf mentions that " we 
must not assume that vaccinated individuals can withsta.nd large 
doses of virulent ( tubercle) bacilli . "  This is consistent with Dr. 
Lowe's remarks in his article in the previous number of the Review, 
when he says " It should be made quite clear to everyone con­
cerned that B. C .G .  vaccination of those exposed to infection does 
not remove the necessity for taking every possible step to prevent 
or minimize contact between the open case of leprosy and healthy 
persons , particularly children . "  Wishful thinking may be a pleasant 
habit , but at least in leprosy it may retard rather than advance 
progress . We are reaching a stage in the campaign against leprosy 
when more certain victory is in sight, but let us remember that all 
these stimulating and heartenin;g discoveries are merely skirmishes 
in this centuries-long conflict, and that the final clash with the enemy 
has still to be fought . 

Some of the difficulties in evaluating the results of the tuber­
culin test in relation to B. C .G .  described by Prof. Heaf are a timely 
reminder to those who contemplate embarking on this complicated 
investigation in leprosy, for they must be fully aware of all the 
possible errors when they come to assess their results . It cannot 
be too strongly emphasised, to use Prof. Heaf's phrase, that " the 
tuberculin test is a measure of skin sensitivity, and that it is quite 
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certain that tuberculin sensitivity and immunity are different entities, 
although there is a relationship between them. "  Let us therefore 
not too readily assume that B.C . G .  vaccination gives immunity 
to leprosy, but go no further at present than Dr. Lowe does and 
conclude that it increases tissue sensitivity to the M. leprae, and 
therefore gives the defences of the body a better chance of over­
coming the infection, or if leprosy develops, of showing the milder 
self-limiting form of the disease . We must , however, not forget 
that a person who is hypersensitive to lepromin , if he contracts 
leprosy, may become an active and gross major tuberculoid case, 
with all the possibility of serious residual deformity resulting from 
the excessive tissue reaction in the nerves. A markedly strong 
positive lepromin reaction may therefore be a mixed blessing. All 
these factors must be considered in any discussion with reference 
to the possible protection of B.C . G .  vaccination in leprosy. 

The story of Kuluva describes a most interesting co-operative 
effort between mission , Government and the African local adminis­
tration, leading to what appears to be a successful experiment in 
the control of leprosy in part of Uganda . It is of interest to note 
that Dr. Williams favours the parenteral administration of the 
parent sulphone, and has devised a method of overcoming, not 
only the difficulty of making an aqueous suspension of D.D.S . , 
but of reducing the time in giving injections to such a degree that 
he states , in justification of this method, that " by attention to 
technique a great deal of time otherwise spent in counting out and 
dispensing tablets could be saved . "  Certainly, at Kuluva ,  the 
organisation is such that it would be of interest if this method were 
given a wider trial. As yet the work appears not to have continued 
long enough for the assessment of bacteriological results , but we 
would consider the dosage of D . D,S . given to be on the low side . 
It might be of value if a comparison of the use of a suspension of 
D . D . S .  were made with aqueous sulphetrone . The preparation of 
aqueous sulphetrone would be less time consuming, and would do 
away with what is after all a practical expedient, but we hardly 
think that this method would be altogether approved by our friends 
the pharmacists . We hazard the opinion that the equivalent of two 
grammes of sulphetrone, one gramme twice a week, would give 
as good results . We commend this article to the serious attention 
of those who may be of the opinion that the oral administration of 
Dapsone is not without its disadvantages . 

An Evaluation of New Treatments, by Dr. W. S .  Davidson 
reminds us of the care that has to be taken in assessing results. We 
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are interested in his claim of the apparent superiority of thiosemi­
carbazone, for we ourselves have come to the conclusion that this 
drug is not superior to the sulphones, and its daily administration 
and possible toxic side effects preclude it being used as the drug 
of choice in the therapy of leprosy. We look forward to further 
contributions from workers in Western Australia along these lines. 

Dr. Mario Guadagnini 's  article on Lepromatous Nerve Lesions 
emphasises once again the importance of measures to prevent 
deformity arising in leprosy. This article stresses the need for 
operative interference at the appropriate time and , read in relation 
to Mr. Brand's work in S. India, will add further to our know­
ledge of the causation of these lesions . We have never been able 
to persuade ourselves that it is sound surgical practice to trans­
pose the ulnar nerve in front of the internal condyle, for we feel 
that in such a position it is exposed to a greater degree of trauma, 
and that the simpler operation of resection of the sheath is as satis­
factory. We will welcome views of workers who have had 
experience in these surgical procedures . 

Sulphone Cilag is a monosubstituted sulphone, and as such is of 
considerable interest. The results of a l imited experiment in treat­
ment with this derivative are reported by Dr. K. Ramanujam, of 
Madras . His contribution will be read with interest .  The general 
level of dose of the sulphones is much lower than originally thought,  
and this is no exception with this derivative. Sulphone Cilag is 
active as all sulphones appear to be, and therefore can be recom­
mended for use, but it is hardly likely to replace the more economic 

parent sulphone or parenteral sulphetrone. 

Dr. Corcos ' article on the possible effect of sunlight on M .  
leprae will create considerable interest ,  and w e  look forward to 
his further investigations . The question of being able to decide as 
to whether a given smear of M. leprae contains live or dead 
bacilli is an important one, and any light on this matter is always 
welcome . 
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B.C.G. AND IMMUNITY 

F. R. G. HEAF, M.D., F.R.C.P. 

When a normal body is infected by tubercle bacilli , the tissues 
at the site of invasion immediately respond in a manner adopted 
towards any foreign body . There is a slight inflammatory reaction 
at the site of invasion . The bacilli are confronted at first with little 
resistance and therefore multiply rapidly and are carried by the 
lymphatics to the n'earest lymph node. Resistance becomes more 
definite and after two weeks there is an increasing effort to suppress 
the multiplication of the bacill i .  Phagocytosis becomes more active 
and an increase in the number of monocytes and grouping of endo­
thelial cells is evident. At the same time there is an attempt to 
restrict the wanderings of the bacilli and localize the lesion . If the 
invading bacilli are in great numbers, or of sufficient virulence, this 
resistance of the tissues will be only partially successful and a further 
dissemination of the organisms to other tissues will take place, but 
the effort upon the part of the host to localize the lesion will continue 
wherever the bacilli may lodge. If, on the other hand, the number 
of bacilli is small,  or the virulence is low, the complete isolation 
of the majority may take place along with the killing off of those 
that have escaped to other tissues . Most of the bacilli imprisoned 
in phagocytes will die and the increase in fibroblasts will tend to 
limit the lesion, although necrosis and caseation will be seen within 
the fibrous encirclement. 

The power to produce this sensitivity to tubercle bacilli or tuber­
culo-protein is not possessed only by the living organism. Some 
degree of tuberculin sensitivity can be produced by phenol-killed 
tubercle bacilli , but it is slight and transitory. Dubos (1953) (1) 
has recently shown that such bacilli,

' 
when injected into mice, 

confer a certain degree of immunity as measured by the number of 
bacilli in the lungs following an injection of virulent tubercle bacilli. 
In mice, the degree of immunity produced by injecting flon-heat­
killed bacilli was similar to that following very small injections of 
virulent living bacilli. If immunity is measured by the speed of 
multiplication of the bacillus in the tissues, then non-heat-killed 
bacilli, attenuated and virulent ones can be said to produce similar 
degrees of immunity if the dose is regulated in each case. The 
attenuated organism is the one most satisfactory to use for this 
purpose and the strain prepared by Calmette and Guerin and known 
as B . C .G .  is the one most frequently used, as it is harmless to man . 

Suspensions of B.C .G .  injected intra,dermally, or given by 
mouth , cause tuberculin sensitivity to develop in the vast majority 
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of individuals within six weeks . In infants it may take longer. 
A few individuals fail to respond to the injection and remain per­
sistently insensitive to tuberculin . I t  is not easy to determine the 
duration of the tuberculin sensitivity produced , as any natural infec­
tion by tubercle bacilli following the injection will boost up the 
sensitivity . So for accurate observations on the point ,  complete 
protection from invasion by virulent tubercle bacilli is necessary . 
When this is made it is found that some individuals lose their 
sensitivity within twelve months of being B . C .G .  vaccinated; others 
maintain it for as long as five or even seven years . 

Although knowledge of the duration of tuberculin sensitivity 
following vaccination is of considerable value, a matter of greater 
importance is the degree of  immunity against tuberculosis conferred 
by the vaccine . This can be measured by noting the incidence of 
the disease in vaccinated and unvaccinated comparable groups who 
are exposed to the same risk . This is very difficult to do and it is 
doubtful if a controlled trial can be organised that would be free 
of criticism when dealing with such a multifactorial disease like 
tuberculosis . Trials have been made and some are still proceeding 
by which it is hoped to assess the value of B .C.G. vaccination . 
Another method of assessing the degree of immunity conferred by 
the vaccine has been used by Dubos (1953) (2)(3) who measured 
the number of bacilli in the lungs of B . C .G .  vaccinated mice two 
weeks after they had been given injections of virulent tubercle 
bacilli . It was found that in the unvaccinated controls the number 
was 200 times as great as in the vaccinated animals . Although there 
is at present no scientific proof that B .C .G .  vaccination confers on 
man immunity against contracting tuberculosis , there is strong pre­
sumptive evidence from observations that have been made in 
different parts of the world .  That the protection afforded by 
B.C.G.  vaccination against tuberculosis is only partial is easily 
appreciated by noting that persons who have been vaccinated do 
sometimes develop active lesions, even within a year or two of 
vaccination . These cases can be found in any country where B . C .G . 
vaccinatinn is practised .  

Among the numerous papers that have been published on the 
subject those of Hertzberg (1949)(4) Wallgren (1945)(5) Ferguson 
(1946)(6) Aronson and Palmer (I946)(7) Wilson (1947)(8) Myers 
(1952) (9) Levine (1952) (10) Irvine (1949) (11) van Deinse (1951) (12) 

Holm (1946) (13) and Palmer (1952) (14) are all of great value and 
should be studied . Some recent observations by Dahlstrom and 
Difs (1951)(15) are worthy of particular mention . They found that 
the incidence of primary tuberculosis in over 60,000 conscripts to 
the Swedish Army was about five times as high in the unvaccinated 
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as the vaccinated and that the incidence of post primary lesions was 
about three times. 

The results of large scale tuberculin testing and B .C.G . vac­
cination are given in W. H . O .  Reports (1950)(16) from which it 
is claimed that no harm has been recorded from the vaccination of 
over eight million persons . 

A perusal of the literature leads one to conclude that the risk of 
developing active tuberculosis from the primary infection is reduced 
approximately four times by B.C.G.  vaccination . There is not such 
good evidence that the vaccine has any protective influence against 
post primary infections, although some authorities are of the opinion 
that the lesions developing in vaccinated persons are not so severe 
as those in the non vaccinated .  There are so many factors that 
control the development and progress of tuberculous lesions in man 
that it is difficult to assess the influence of the vaccine on post 
primary infection.  There is, however, reason to presume that the 
vaccine offers considerable protection against the primary infection. 
Good evidence of this is found in the population on the Island 
of Bornholm, 49.6 per cent of whom had been B . C . G .  vaccinated 
up to the end of 1950. As a result of increased vaccination it is 
claimed that tuberculosis has definitely receded, but at the same 
time reversion from positive tuberculin reaction to a negative 
reaction has increased, both in those naturally infected and 
the B . C.G. vaccinated . Bovine tuberculosis was eradicated from 
the Island in 1932. In  order, therefore, to keep tuberculosis in 
check it will be necessary to reduce natural infection to a minimum 
and to maintain resistance by B.C.G . vaccination, as new cases of 
tuberculosis and deaths from the disease " are most frequent among 
the negative reactors, less frequently among the positive reactors 
due to natural infection and least among the B .C . G .  vaccinated."(17) 

Although the Bornholm evidence is of great value, we must not 
assume that vaccinated individ1:lals can withstand frequent large 
doses of virulent bacilli. It is therefore still risky to place a vac­
cinated child in a heavily infected tuberculous environment .  It may 
be able to withstand small doses of virulent tubercle bacilli, but 
large or even continuous small infections will eventually overcome 
the native and acquired resistance following vaccination and active 
disease will develop. It must be borne in mind that usually the 
ooly significant change that can be observed following B .C .G .  
vaccination i s  that the individual becomes tuberculin positive and 
nobody would agree that merely the possession of tuberculin sensi­
tivity warrants the assumption that the individual will not contract 
tuberculosis. 

In practice we accept the criterion that a person has been 



RCG . . ');,D hl�rL:";TTY 129 

successfully vaccinated if tub rcvlin sensitivity developes . This is 
interpreted to mean that some degree of immunity has developed . 
The co-relat ion b tween the degree of tubercul in sensit ivity and the 
standard of immunity is difficult to define . It is quite certain that 
tuberculin sensitivity and immunity are different entities, although 

there is a relationship between them . It may be stated that a 
tuberculin positive person has a certain resistance a gainst the infec­

t ion, but a t uberculin negative reaction does not indicate an absence 
of resistance. In defining tuberculin sensitivity it is necessary to be 
clear on the strength of the tuberculin used in testing. A person of 
low sensitivity will be negative to high dilutions of tuberculin, but 
positive to low dilutions and sensitivity may be so low that it can 
only be detected by using B.C.G. vaccine and obtaining a mild 
Koch's phenomenon. Al l  these cases can be classed as tuberculin 
positive but they will have vastly different degrees of tuberculin 

sensitivity. May we therefore ask what degree of tuberculin sensi­
tivity must be produced by vaccination to indicate that the operation 
has been successfu l and an adequate standard of resistance has been 
acquired? The line is an arbitrary one and opin ions vary. The 
World Health Organization has laid it down that all persons who do 
not react to 5 International Tuberculin Units ( i . e .  1-2000 Old 
Tuberculin Mantoux test )  are el igible for ·vaccination and if this 
produces a positive reaction to the same strength of tubercul in , the 

vaccination has been successful . The Medical Research Council 
require roo T .U. for both the pre and post vaccination tuberculin 
tests; other authorities are content with ro T.U. I t  will be seen that 

a good deal of confusion exists with regard to the definition of a 
positive tuberculin reaction. It is highly probable that the most 
satisfactory and practical ' standard to work to is ro International 
Tubercul in Units. 

In  a young person it is usual that a low tuberculin sensitivity 

indicates a poor degree of resistance, but this is not true in the older 
age groups, particularly in cases complicated by pneumoconiosis or 
chronic respiratory infections . In these cases a high degree of 
resistance to tuberculosis can exist with a low skin sensitivity to 
tuberculin . Conversely the highly sensitive person to tuberculin' 
may suffer from -serious constitutional symptoms due to an allergic 
reaction to the infection , the severity of which will depend on the 
extent of dissemination of the bacilli through the body . There 
would therefore appear to be an optimum sensitivity that varies with 
age, and thatin young persons it is not good to be either' too hyper­
sensitive or too hyposensitive. It is probable that a reaction of 5 to 
8 mm. induration following an intradermal injection of 10 I. T .  U. 
is the most satisfactory state of sensitivity . To maintain over a 
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number of years this degre� of tuberculin sensitivity after B.C.G. 
vaccination it will be necessary for some individuals to receive 
periodic boosting doses of either B.C.G., or occasional small doses. 
of virulent bacilli. If these are not received, the post vaccination 

sensitivity will wane and eventually disappear, although if this 

occurs it does not necessarily mean that resistance to tuberculous. 
infection has also disappeared, but usually it will not be so high 
as in individuals in which the sensitivity has been maintained. 

This generalization has its exceptions. Patients suffering from 
sarcoidosis are frequently tuberculin negative and their serum has. 
the power of neutralising the ability of Old Tuberculin to produce 
a reaction in known positive persons. (IS) As would be expected, 
when persons with sarcoid type of lesions develop active tuber­
culosis, they become sensitive to tuberculin. (19) It must be borne 
in mind that the tuberculin test is a measure of skin sensitivity and 
although antibody formation may take place centrally, the investi­
gation is a local one and assumes that the sensitivity of all tissues. 
is reflected in the reaction of the skin. A considerable amount of 
work has been done to attempt to determine to what extent the skin 
is the site of the sensitization process, but there are still many points. 
on which there is disagreement. (20) . 

It is not surprising, therefore, that much interest has centred 
around the local reaction to the B.C.G. injection and it has been 
suggested that as about 98 per cent of those showing a local reaction 
at the site of vaccination are positive to 10 T.V. six weeks after, 
it should be possible to dispense with the post vaccination test and 
rely on measurement of the local B.C.G. lesion. This raises the 
relationship between the local B.C.G. lesion and the post vaccination 
tuberculin reaction . 

. Hertzberg (1949)(21) is of the opinion that the greater the local 
reaction to B.C.G. vaccination, the higher is the frequency of 
conversion to tuberculin positivity and also the more durable state 
of sensitivity. 

The relationship hetween the tuberculin sensitivity following 
B.C.G. vaccination and the local B.C.G. lesion is not simple and 
Edwards and Palmer (1953) (22) are of the opinion that " there is 
only a slight tendency for large B.C.G. iesions to be followed by 
large tuberculin reactions and small lesions by small reactions" 
and that it is not possible to generalize on the matter. It does seem 
evident that the tuberculin sensitivity produced by a vaccine con­
taining a high proportion of dead bacilli and a small number of 
living ones is higher than would be expected, and there is some 
evidence that dead bacilli stimulate the tuberculin sensitivity pro­
duced by the living factor-of the vaccine. 
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From observations made by McKinstry in Jersey it appears 
that local reactions of under 4 mm . diameter at the site of vaccina­
tion may not be accompanied by a positive tuberculin reaction, but 
that those over 5 mm. in diameter are invariably tuberculin positive . 
Further observations are needed but it is probable that the post 
vaccination tuberculin test may, in the future, be dispensed with in 
all persons producing a local B.C .G. reaction of 5 mm . or more . 
The degree of sensitivity will not necessarily be highest in those that 
show the severest local vaccination lesions . Palmer and Meyer 
(1951)(23) have shown that the capacity to develop allergy after 
B.C .G. vaccination varies in children from different families . There 
is still no convincing explanation of the variation in ability to retain 
tuberculin sensitivity in different individuals who are not re-infected 
with virulent organisms . Such factors as diet , climate, race and 
concurrent infections may all play some part in bringing about 
reversion of the tuberculin reaction. In connection with this it is 
important to note that the haem agglutination reaction following 
B.C.G. vaccination shows that the antibody response is quantita­
tively very low and transient. It appears to bear no relation to 
cutaneous hypersensitivity to tuberculin . (24) 

CoNCLUSIONS. 
The one outstanding conclusion resulting from all the work 

that is being done on B.C.G. vaccination and tuberculin testing 
is that the problem is most complex and very confusing. There 
is little doubt that B.C.G. vaccination is harmless and that it 
enhances the individual ' s  resistance against infection by virulent 
tubercle bacilli. The measurement of the degree of protection is 
extremely difficult and can only be done in humans by estimating 
the incidence of disease in those vaccinated and comparing it with 
that found in a comparable group of unvaccinated. This is a long 
and tedious investigation requiring considerable organization and 
skilled observation. To avoid this it is assumed that the degree 
of skin tuberculin sensitivity produced by vaccination is a measure­
ment of the resistance produced . How far this assumption is justified 
and to what extent the tuberculin reaction indicates resistance to the 

infection, still requires careful study. 
There is general agreement that tuberculin sensitivity is a 

protective phenomenon and for the present it is the only test we 
can readily apply to provide information, but its exact significance 
is still unknown. There is a great field for research in this direction 
and it is only by careful and cqntinued observations in all parts of 
the World that the very important problem of the relationship 
between resistance and sensitivity will be solved. 
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THE STORY OF KULUVA 
E. H. WILLIAMS, M.R.C.P. (Lond .) 

P. H. WILLIAMS, M.R . C . P. (Lond.) 

Leprosy has at some time or another affected all the races of 
mankind, and the feeling of pity it has usually engendered has 
probably been more marked than that associated with any other 
disease. In the West Nile District of Uganda it was therefore only 
a matter of time before an effort was made to care for those who 
had become infected . This district lies to the North West of 
Uganda, being bounded to the East by the White Nile and to the 
South and West by the Belgian Congo, and to the North by the 
Sudan . The Western half of the district ranges between 3,500 and 
5,000 feet in height, and the Eastern half in the Nile valley averages 
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about 2,500 feet. Nothing had been attempted in the pre-sulphone 
era, so it will be seen that the development of the work presented 
some unusual features . 

In 1946 medical missionaries of the African Inland Mission 
already working in the West Nile District began to contemplate 
leprosy work,  and to search for a suitable site . This was not easy 
to find as the population was relatively thick, and there was some 
local feeling against utilising land for this purpose. Eventually, 
however, throu;gh the kind offices of a senior chief a site was found 
some seven miles from Arua, the administrative centre of the district , 
and named � after the local hill which is a well known land­
mark . Due to the 'f ling already mentioned 200 acres only could 
be obtained , and the smallness of the area delayed official recog­
nition in some quarters for some years . Nevertheless it was the 
very smallness of the area leased to the Mission which led to the 
conception of the most unique development of the work in the end . 

In 1948 the lease for the land was granted and work was started 
immediately, demarcating boundaries , cutting roads and erecting 
necessary buildings . This was made possible only through the 
interest of the British Mission to Lepers . 

During 1949 and the first half of 1950 one residence was com­
pleted and six cotta/es for the accommodation of patients , but the 
work was slowed up by the absence on furlough of two of the staff. 
It was in 1949 that the concept which later came to be the most 
unique feature of Kuluva came into being. The leprosy problem 
of the West Nile was quite unknown in its extent, and no proper 
survey had ever been undertaken . A preliminary investigation, 
although later proved to be exaggerated in its conclusions, suggested 
the problem was considerable. Local government officers immedi­
ately began to look to Kuluva to provide a solution , but the in­
sufficiency of land leased to the A.I.M .  was a difficulty . The 
possibility of enlarging the lease was considered but opposed on the 
grounds of being contrary to accepted land policy. As a result a 
local officer specifically asked if we would endeavour to make sugges­
tions to get over the difficulty . After much thought and a rapid 
survey of the land surrounding the Mission area at Kuluva we made 
the following suggestion. It was that the African Local Government 
of the West Nile District should take over an area of up to 1,500 
acres of land surrounding our Mission site , comprising a well watered 
fertile valley and a fairly scattered population, and that this land 
should then be settled with patients on a county village basis begin­
ning with the uninhabited portion of the area, meanwhile warning 
the inhabitants of the other portion that they would be expected 
to move away in a few years. The whole project would be 

Kuluva
feeling
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administered by the African Local Government, treatment and 
missionary activities being the province of the Mission. The 
idea had two prime advantages. Firstly it gave a means of expres­
sion to the newly awakened consciousness pf the African authorities 
of their responsibilities towards aiding the less fortunate of their 
peoples, and secondly it relieved the Mission of a great weight of 
administrative responsibility. 

In September 1950 the first patients were admitted to the 
Mission settlement , but they were only 30 in number and scores had 
to be turned away. Many of these came from nearby, and 
it was realised that they could be given outpatient treatment, and 
so this was started, and with it came another idea, giving treatment 
by means of the intramuscular injection of D. D.S. in watery suspen­
sion. The details of this are given later in this article. Also , because 
of th 'e paucity of accommodation , it was decided to admit wherever 
possible lepromatous cases only, and without their families. The 
suI phone treatment of leprosy has completely altered the prognosis 
of leprosy, so that settlements need no longer be considered as 
asylums, but as treatment centres, with a slow but definite intake 
and discharge rate . Discharged patients should have a home to go 
to, kept going by their families during their time in the treatment 
centre. Essential to the working of this idea is of  course the allow­
ing of fairly frequent leave of absence. 

The years 1951 and 1952 saw an extensive building programme,  
as yet incomplete. The accommodation in the Mission Settlement 
is now 102, and there is also a sm;:tll general hospital, together with 
residences for African and European staff. Mention should be made 
of generous government assistance in the carrying out of this pro­
gramme in addition to the aid given by the Mission to Lepers and 
through other voluntary contributions. 

The Kuluva terrain has proved very suitable. The 200 acres 
Mission area is roughly lozenge shaped, divided into two parts by 
a hill running transversely across. The larger portion is occupied 
by the Mission settlement and the smaller by the hospital and 
residences. A considerable amount of space is taken up by the 
land cultivated by the patients and African staff, and the whole site 
is convenient of access from the adjacent African Local Government 
scheme which will now be described in detail . 

The West Nile District has four distinct tribes in its area, 
totalling some 300,000 people, its local Government leading up to 
a District Council and its executive officers being the various grades 
of chief. Administrative responsibility is being gradually transferred 
to this body in accordance with Protectorate policy and, as men­
tioned before, the organisation of a settlement at Kuluva under the 
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aegis of the Local Government IS a natural out-come of the 
general development of responsibility. After about two years' 
consideration the idea gained acceptance, and a start was made in 
1951 with the penetration of the area b-y a road. The work was 
begun on the erection of a Reception Camp of 9 buildings 
together with houses for resident staff, and this was completed 
in March 1952. A safari was then undertaken through two 
counties in the district by the District Medical Officer and a 
doctor from Kuluva to· select the first entrants to the settlement, 
48 in all. These onsistcd as far as possible of lepromatous 
cases together with tuberculoid cases best suited for treatment. 
There were a numb r of defections and attempts at gate 

crashing by unsuitable cases but these difficulties were surmounted 
in the end. Treatment was started immediately, by once weekly 
injection of D.D.S., and work was also begun on the county villages 
for this group of patients. The village was completed in September 
1952 and the patients moved in to their permanent homes, three in 
a house , while another safari was undertaken to select 48 more 
patients from another county in the district, for admission to the 
Reception Camp. And so the process continues to be repeated at 
intervals of 5 months. Each vjJ]age is surrounded by an area of 
arable land on which the patients grow food to supplement the basic 
ration that they receive. The building of villages on a county basis 
has been found to be of great importance. There are usually more 
than two patients in each of different clans represented and the 
preservation of the clan and community spirit goes far to secure 
orderly functioning of each village as well as providing a safeguard 
against untoward incidents. The settlement is under the aegis of the 
Afric·an Local Government, but the actual executive responsibility 
has come to devolve upon 'the District Team which onsists of 
various Government Officers and Africans sitting under the chair­
manship of the District Commissioner. One· of the missionaries at 
Kuluva is co- opted . Various Government departments are there­
fore represented and so the project also has an afforestation scheme 
an Agricultural scheme, and a Health scheme. This latter is con­
cerned with the protection of springs and the proper pla,nning and 
erection of villages. The work has been in operation now for over 
a year and has proved a very well worth while experiment with 
considerable promise. 

Recent circulars have referred to the M.ission settle­
ment at Kuluva as a Primary Centre and the Local Government 
settlement as a Secondary Centre. A diagrammatic representation 
of the whole idea is appended with this article . 

. 
Some description should be given of the particular mode of 

Government 
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usa ge o [  b . D . S . , wh ich has been a fea ture of the  l eprosy work o f  
K u l u va .  Whereas those residing i n  the M ission Prim ary Centre 
have received and continue to receive D . D . S . ,  tablets by mouth in 
dosage of 800 mgms weekly, others have received intramuscular 
inj ections of a watery suspetsion of D . D . S .  The group under treat­
ment by mouth has served as a very valuable control for assessing 
the efficacy of the injection techruque . This is now described in 
detail . In the first place the reasons for the adoption of this tech­
n ique should be given. 

( I )  Although the jnjection craze in A frica is a thing to be 
greatly deprecated and resisted by all means, yet it had been found 
in our experience of treating large numbers of cases of Yaws by 
injecting a watery Bismuth suspension , that by attent ion to techniq ue 
a great deal of time otherwise spent in counting out and dispensing 
t a blets could be saved . 

( z )  It is common knowledge that there has been and still is 
a widespread black market in sulphonamides in Africa, a matter 
that must be regarded seriously . It seemed that history might very 
well repeat itself in regard to D . D . S .  tablets . Injection offered a 
way of making the illicit sale of the drug a virtual impossibility . 

( 3) The primitive African is liable to regard all medicines as 
medicine suitabl� for treating anything in the way of sickness. 
Hence if the patient is given a number of tablets to take home with 
him, he is quite likely to use some or all of these tablets from time 
to time on his sick relatives , and the dosage he should be receiving 
wil l  in c;:onsequence be less tha n  was intended. 

A trial therefore was made with out-patients in the first place 
by in jecting once weekly, zoo mgms of D . D . S . in watery suspension .  
I n  a few months w e  were seeing results comparable with what we 
were seeing with the group receiving tablets by mouth, and we fel t  
and continue t o  feel t�at the experiment was a n  unqualified success 
and justifies our continuing the methods. Lepromatous and tuber­
culoid cases benefit  at the same rate as similar cases receiving the 
drug orally . 

It is perhaps interesting- and instructive .to trace the history of 
the development oUhis suspension . Originally a supply of D . D . S .  

powder was obtained and dosage begun at 5 0  mgms a week in­
-creasing slowly to zoo mgms a week , and the latest scheme is to give 
out-patients 400 mgms every two weeks. The suspension of the 
· D . D . S .  powder in water was sustained with ulv. Tragacanth, but 
it  tended to �e lumpy and blocked needles were quite frequent . 
Serum No. I I  needles have been used throughout . The supply o f  
powder eventually ran out s o  tablets were crushed and made up in 
the same way. The reslllt was slightly better, but owing to the 
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occ urrence of considerable pain at the time o f  injec t ion it was 
dec ided to use norma l saline i nstead of water .  Pain diminished 
considerably but .the lump continued . Finally the Tragacanth was 
d ispensed with entirely and this is the type of suspension we are 
using now . Lumps are very unusual , the suspension is well ma in ­

tained and pain at the moment o f  in j ection and d u ring the next 
twenty-fo ur hours is m inima l . No abscesses over thousands of  
inject ions can be recalled . I t  should be particularly noted that the 
presence of excipient in the tablets which are crushed appears t o  
have no effect at al l ,  certam ly no dele terious effect . A further word 

as to the d ispensing of the suspension . The tablets are first ground 

to  a fine powder in a pestle and mortar. Saline is slowly added 
and the powder worked into a smooth paste , but  we have found 
an easier and more effective way o f  mak ing the suspension than 
th is . The powder and saline are p laced together in a household 
article known as a ' Q u ikmix ' which is a cup- like vessel with a t ight 
fitting lid . Within the cup and lid are an arrangement of ridges 
and whorls which are designed thoroughly to mix the contents �hen 
the whole is shaken . The effect in producing a suspension of crushed 

D . D . S .  tablets in saline is almost magical . The resultant suspens ion 

is then sterilised by boiling for 20 minutes in a water batl:l . We make 
a fresh supply once a week . The proportion of powder to saline is 
200 mgms to 1 . 0  cc . 

The method of injection is as follows . Racks o f  needles are 
steril ised by boil ing and placed in flamed trays.  The patients then 
stand in l ine in groups of five or ten with the buttocks bared . A 
h�am of three then begins to operate as follows . No . I walks down 
the row clean ing an appropriate area of buttock on each patient 
with a suitable cleansing agent. No.  2 follows with a rack of 

need les . He selects a need le and plunges it sharply into each 

patient ' s  buttock in turn . This method of inserting a needle is 
completely painless . N O . 3 follows with a 5 or IO cc syringe loaded 
with D . D. S .  suspension . H e  allows a moment after the insertion 
of  each needle before attaching the syringe and injecting in order 
that blood will have time to drip from the needle i f  the point of this 
has by chance hit a vei n .  On completing the inject ion he withdraws 
the need le and drops it  into a tray . · It is possible by this means to 
inject 1 00 patients in I S  minutes,  which i s  a substantia l saving 
of time. 

We see no reason to increase the dosage above 200 mgms per 
week or 400 mgms per two weeks as results seem to be sufficiently 
rapid . Undesirable reactions are quite u ncommon , very much rarer 
than with '800 mgms per week by mouth , yet the results are as good . 
We 'have abandoned graded dosage and all patients ( except children · 
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who receive a ha l f  dose ) receive 200 mgms per week from the 
beginnin g .  

T n  t h e  past t wo years s o m e  900 persons h a v e  received treatment .  

T he attenda nce o f  many h o wever had been erratic and not a few 
had discon tinued on their o w n  accord . The alteration to a fort­

nightly regi me has resulted i n  a :nore regular  at tendance and i t  is 

hoped that the introd uction of a ppropriate propaganda will achieve 

even greater contin u i ty .  

That w e  have fo und the part icular ideas and m et h ods set o u t  
i n  th is  art ic le effect i v-c does not  meari to say that they would univer­
sa l ly be so . Our experience is l im ited to the West N i l e  District o f  
Uganda only,  but  as a story o f  a w o r k  with s o m e  u n usual  feat ures 

i t  may be of interest to  other l eprosy workers . 

Our thanks are d ue to t h e  H onourable Director  o f  Medical 

S e rv ices, U ganda for permission to  publ ish t his a rt ic l e .  
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N I ': V A L A T I O N O F  N I , W  T l{ l o:A T M E N TS 

A N D  O T H E H FA C T O R S  I N  L E I J R O S Y  

O r e  W .  S .  DA V IDSON,  

T o  esti matc  t h e  va i l l e  o f t reatmcnt  i n  lepro sy when that  t reat­

m e n t  is app l i ed for a matter o f  months  a n d  not  years is l i k e  est ima t­
i n g  t h  ra t e o f  change of water i n  a t ida l  est u a ry .  T h e  whole 

picture is  con fused by t he repeated ebb and f l o w ,  t h e  constan t  

remission a n d  r c r u d escencc c h aract erist ic o f  t h e  disea se . 
An est i m ate based on the n u m ber of cases impro ved versus 

the n u mber of cases not i mproved i s  fa l lac i o us to t h e  e x t e n t  that i t  

mere ly i nd icates t h e  d ifferen t condi t ion  of  the patients a t  two po in t s 

of t ime without in any way measuri n g the true progress o f  the d isease 
u nder the treatment or indicating how far any progress is l ikely to 
be maintained . I t  is common practice to find in a periodic review 

of one ' s  pa tien t s  t hat in whatever way we evaluate t heir progr ss 

most cases wil l  show from t ime to time a w orse picture than in the 
prev io us review . 

I f , therefore , we are to estimate the val u e  o f  a treat ment a ppl ied 

over a
' 

short period o f  t ime we can so i n fl uence th e res u lt as to m a k e  

i t s  s ignificance worthl ess by disregard ing the  nat ural  periodicity o f  
the disease in selecting a t i m e  for survey , albeit unintentional ly ,  
when an unusual proportion o f  our  patien ts are in  rem ISSIOn or  
rec r udescence . 

Early est i mat es of th e  va l ue of new treatm.cnts must however 
be made and the va l ue of  our fi rs t  observat ions then a l lowed to 
a wait  the pro o f  o f  t ime . 

I n  this  ['lap 'r an a t tempt has been m a d e  (0 eva l uate fi ve d iHere n t  

treatments car r ied o u t  f o r  o n e  year ,  a n d  oth�r [actors of  i mportance 

in l ep rosy . To m i n im ise the  in fl uence of period icity the i n d i vid ua l 

. has been d isrega rded and a n  est i m a te o f  the genera l  progress o f  the 

d isease i n the gro u p  or series has been a i med at. Progress has been 
red uced to a n u merical i ndex a J l d  relapse or negat ive progress in
an individual  is a deduc t ion from the positive scorc of p rogress in h i s  

gro up or  se),ies.  

The a t�afysis ' IS c�nccrried only with t he various categories of  
I C I J romatous  leprosy ; where i n d i v i d u a l s  w it h  both lepromatous and 

n e u ral  l e'sions are involved , progress,  posit ive and negati v e ,  does 

not in any way refer to the latte r .  

The clinical pict ure and the smear co were the criteria in­
dicative of  progress . Marks on e to three w � awarded for eac h ,  

A N

were
count 
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thus ; slight or mO'derate improvement-one m ark ; marked im­
provement-two mark s ;  all lesions completely gone-three marks . 
The smears were taken from nose , ear l obes,  supraorbitals and other 
skin lesions and the patient marked + ,  + + ,  + + + according to 
the highest s ear count obtained . I t  was therefore necessary for 
a patient showing + + + in smears from various sites to show 
improvement at a l l  sites before being classified as + + , and thereby 
gaining a m ark . A change from + + + to + + ,  and + + to 
+ , gained one mark ; and + + + to + ,  and + to -ve , gained two 
marks;  + + + to -ve and + + to -ve gained three marks . 

The m arking was reversible in that deterioration in clinical 
. picture or smear counts obtained corresponding minus marks .  

A similar system was employed for R. B .C. counts and Haemo­
globin estimation . 

Marks I to 3 were also given for severity of toxic manifesta­
tions and lepra reactions . There were of course no minus markings 
in these categories . 

Marks then , for the clinical picture and smear count indicated 
progress under treatment. In these two items the total possible for 
any one individual to gain was six . In actual practice the highest 
score was five marks . Plus and minus were totalled for the group 
and that total divided by the number in the group, thus giving 
the index of progress in the group or the average gain per individual . 

The treatments under review are ;-
I .  Sulphetrone intramuscularly 4 C . c . of a 50% solution, twice 

weekly. The .full dose normally reached in four weeks from 
commencing treatment . 

2 .  Sulphetrone by mouth 3 g .  daily . Full dose reached in three 
months . 

3 .  D . A . D . P . S .  200 mg. daily. Full dose reached in two months . 
4 .  Neustab ( Thiacetazone) A Series . 

1st month 25 mg. daily . 
2nd-7th month 50 mg. daily .  
8th- 12th month increasing t o  200 mg. daily reached during 12th 

month . 
5 .  Neustab (Thiacetazone) B Series . 

Commenced with 25 mg. daily and reaching full dose of 200 mg. 
daily in three months . 

. 

In treatments 2, 3 and 5 ,  one day 's  rest given eyery week and 
one week ' s  rest after every two months . 

. 

An indication of the efficacy of these treatments is given in col . 
6 of Table 1 .  Intramuscular SuJphetrone and D . A . D . P . S .  are 

m
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almost equally effective with ind ices of 2 . 1 6 and 2 . 1 8  respectively. 

Col . 2 of Table I I ,  however, indiCates that the D . A . D . P . S .  is more 
toxic than the intramuscular sulphetrone with an index of . 24  com­
pared with the latter ' s  . 14 . 

The Oral Sulphetrone showed a comparatively poor result with 
an index of  only 1 . 65 .  This does not necessarily indicate that the 
drug is relatively ineffectve . It  may be that the dose of 3 g. daily 
is not adequate . Table I I  supports this interpretation as it shows 
no evidence of toxicity from this treatment, whereas there were vary­
ing degrees of toxicity in all other treatments . 

Neustab Series A was an early use of this drug and the dosage 
is evidence of exaggerated caution . The result ,  a . 35 index , shows 
clearly the need for adequate dosage when compared with Series 
B. So disappointing were the results in Series A that treatment in 
that series was switched to sulphetrone at the end of 13 months ' 
treatment .  The majority then showed rapid improvement . 

Neustab B Series is unfortunately rather small and can only be 
taken as an indication of what might be expected from adequate 
dosage of this drug. The resulting index of 2 . 87 is by far the 
highest of the treatments reviewed . As regards adequate dosage 
it is of interest to record that the indices for Neustab Series B and 
the D.A.D . P . S . Series at the end of six months ' treatment wert! 
respectively . 87 and .91 . The Neustab did not overtake and pass 
the performance of the D .A. D . P . S . until the second six months of 
treatment. This may partly be due to full dosage of D.A.D. P . S .  
being reached 4 weeks before that o f  Neustab. 

Neustab both in the low and the high dosage series gives higher 
toxicity than any of the other drugs,  Neustab B Series giving an 
index more than 2! times that of intramuscular sulphetrone . 

It will be seen from Table I I  that there is no correlation between 
toxicity and effect on R .B .C . s  or haemoglobin . Indicatio?s of 
toxicity were , in the main , dermatitis and signs of hepatic damage . 

Other factors investigated which may be thought to influence 
the result o f  treatment are shown in Table 1 .  Cols . I and 2 are two 
different ;groupings of the cases according to lesions or type of 
leprosy. 

In Col . I they have been divided into L or lepromatous group 
with no neural lesions , and LN, a group with both neural and 
lepromatous lesions . 

In Col . 2 LL indicates the diffuse spreading non-resistant type 
of leprosy and diffuse nodular leprosy ; T represents the tuberculoid 
or more resistant types with circumscribed lesions . The differentia­
tion was made purely on the macroscopic appearance . 

The bottom line of the table summarises the position for all 
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groups of t reatment  in the . compa rison o f  th e various factors i n ­

vest i gated . I t  w i l l be seen that  th ere is l i t t le  sign i rlcan t d i fference 

in  t h e resu l ts o f  trea l m en t bel ween the l epromato us and l h e  m i xed 
types but the luberc uloid improved more than the di ffuse l epro m a­

t o us type . Th<.: difference however is not statistical ly signif ica n t .  

In  Col . 3 t h e  cases are divided into those t h a t  gave a - I  v e  
leprom in reaction at the beginn i n g of treatment or developed i t  
d ur i ng treatmcnt  a n d  t hose t h a t  gave -ve reac t i ons or becam e  -v e  
d u r i n g lrea tmen t .  H ere the i ndex for leprom i n + v e  o f  2 . 05 and 
lepromin -ve o f  1 . 74 gives some SUppOIt to the theOIY th a t a - I  ve 
reaction is an indication of resistance . B u t  agai n ,  the d i fference 

between the indices wh en t ested stat istically is not  s ign ifica nt . 
There is a lso i n  Col . 4 l i t t le  d i fference be t ween t h ose sh ow ing 

l epra react ions and th ose t h a t do nol . Th is docs not necess3 ri ly 
mean that an individual  who h as a lepra react ion m ay n o t even t u a l l y  

show an im provemen t from i t .  I t  merely m e a n s  th at in the gro u p  

t hat h a s  reactions there is  no difference i n  the overa l l  i m provement 

to that in  the group that  does not have lepra react ions . 

In Col . 5 cases have been divided in to two gro ups depend ing 

on whether their haemoglobin was above 1 3  grammes or was 1 3  
grammes or be l o w per IOO ml . The sta nda rd was that shown at  
commencement o f  treatmen t o r  at ta ined soon a fterwards a nd .'ina i n ­
tained throughou t the treatment . 

The index of i mprovemen t in the h igh Hb .  is R3% better than 

that i n  the low.  

Some idea of the significance of  these indices may be obta ined 
as fol lows .  They are derived from our c o mputat ion that 80 'ca ses 

of h i gh Hb. obtained 1 74 progress marks and 4 1  cases of !ow R b .  
cases obtained 49 marks . The maximum n umber of marks obtained 
by any patient was 5 and that nu mber was a possi b i l ity for al l  
pa tien ts ; therefore, the '80 cases had a possible of 400 and 4 1  cases 
a possib l e of 205 . T h e  sign i ficance of o u r  figures then l ies in t h e  
testing of  t h e  proportions : 1 74 / 400 a n d  49 / 205 . T h e  d ifferencc 
between these proport ions  is five t im es i ts standard error . In other  
w ord.s ,  the -d ifference between the progress ind ices for  h i gh and low 

haemoglobin cases is  h i gh ly significap t .  
Tested i n  a sim i lar manner the differences between t h e  leprom i n  

indices a n d  between t h e  ind ices o f  LL a n d  T types are only equal 
to their sta ndard errors and cannot  therefore be considered 
significan t .  . 

Ano ther ' po in t wh i� h  is not without sign i ficance with regard to 
the good result shown by Neusta b in t�e B Series emerges from a . 
study of Table 1 .  A l l the  8 cases in that series were o f  t h e  m o r e  

resist a n t  to  t re!l t m e n t  LL lype , bu t 7 of lhr R wcre i n  the h i gh H b .  
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group and the high marks for the series were obtained entirely from 
these 7, the remaining member of the series was low in Rb. and 
contributed no marks . 

It is extremely difficult to arrive at the real implication of this 
significant difference in the response to treatment in low and high 
haemoglobin cases . But some attempt must be made to ascertain 
its real meaning so that we can apply that knowledge to a proper 
interpretation of the varying results from treatment . 

The haemoglobin may be reduced by extrinsic or intrinsic 
factors . 

Factors extrinsic to the disease are malnutrition and chronic 
disease other than leprosy . Intrinsic factors are the leprosy itself 
and the toxic effect of the drugs used in treatment. 

All the cases reported on had treatment with iron and vitamins 
prior to specific treatment. Anti-anaemia treatment was maintained 
throughout the course . There is no malaria among the population 
and , apart from yaws , little or no chronic disease . 

Extrinsic factors were therefore negligible . If the anaemia 
arose from the leprosy itself it may indicate that there is a type of 
leprosy that produces anaemia and is also resistant to treatment. 
Our other classifications of  the disease including clinical picture , 
lepromin reaction and lepra reaction have , however, shown no other 
characteristic giving a division similar to that of anaemia . It is 
therefore somewhat unlikely that we are dealing with a special type 
of leprosy. In treatment also it is difficult to see why the lower 
dose of Neustab in A Series should cause anaemia rather than the 
bigger dose in B Series . Similarly, the Oral Sulphetrone is 
associated with a greater decrease of haemoglobin than the more 
toxic doses of Intramuscular Sulphetrone and the D.A.D . P . S .  
( Table I I ) . 

We are then faced with the alternative that the poor results in 
Sulphetrone Oral and Neustab A Series were due to a chance dis­
tribution of an unusually large number of low haemoglobin cases 
in these series or that the dosage of the drugs in these series was 
such as to produce low haemoglobin . The second alternative seems 
the more probable and gets some confirmation from Table I I I .  

I n  Table III  12 cases were treated for 2 years with Oral Sulphe­
trone 3 g. daily. The index for haemoglobin decrease is again high 
and the greater proportion again fall in the low haemoglobin group . 
The index of the 7 cases in the low haemoglobin group treated for 
two years is lower than the index for the 7 cases in the high haemo­
globin group treated for one year on the same treatment . 

The over-all impression obtained is therefore that where leprosy 
is treated with a toxic drug in doses that are sub-optimal there exists 
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a summation of the toxic effect of both the disease and the drug 
causing a decrease in the haemoglobin which is detrimental to the 
beneficial effect of the treatment .  

As  the geographical distribution of  leprosy coincides with that 
of secondary anaemia from malnutrition . malaria and other chronic 
diseases. it may not be irrelevant to suggest that the importance of 
haemoglobin in treatment may also apply in prevention . Increased 
haemoglobin levels in populations at risk may lead to a reduced 
incidence of leprosy. 

SUMMARY AND CONCLUS IONS : 
121 cases of leprosy were divided into five series and given 

different treatments for one year . 
A further series of 12 cases had treatment for two years . 
The results are analysed numerically and would appear to 

indicate the following conclusions :-

1 .  A short series on Neustab 200 mg. daily gave the best result. 

2.  Intramuscular Sulphetrone and D .A. D . P . S .  in much larger 
series gave equal results . not quite so good as the Neustab. 

3. Intramuscular Sulphetrone was the least toxic and Neustab the 
most toxic . 

4 .  Sulphetrone by the oral route 3 g. daily gave comparatively poor 
results due largely to a fall in the haemoglobin of the patients. 

5 . Neustab in doses (as stated) less than 200 mg. daily was in­
effective and also was associated with low haemoglobin. 

6 .  Haemoglobin above 13 g .  is necessary to obtain the best result 
from treatment. 

7. Under dosage or sub-optimal dosage is associated with a fall in 
haemoglobin far more than occurs with. full dosage. 

8. It is suggested that low haemoglobin may predispose to the 
development of the disease in populations at risk. 

9. With regard to improvement of the disease under treatment. 
no significant advantage was shown between the various types 
of leprosy or between lepromin + ve and lepromin -ve cases or 
between those with lepra reactions and those without. 

Published with the permission of Dr. L. Henzell , Commissioner 
of Public Health, W.A. The patients are inmates of Derby Lepro­
sarium, W.A. , and to Dr. Grigoroff, Mother Alphonsus and Sister 
Angela of that institution must go to entire credit for carrying out 
the treatment and examinations and compiling the reports that have 
been the basis of this analysis .  



Sulphetrone Intramuscular . . .  No.  Cases 
Marks 
Index 

Sulphetrone Oral No . Cases 
Marks 
Index 

D.A.D.P.S. No. Cases 
Marks 
Index 

Neustab A Series No. Cases 
Marks 
Index 

Neustab B Series No. Cases 
Marks 
Index 

Neustab A & B Series com- No. Cases 
bined Marks 

Index 

All Treatments No . Cases 
Marks 
Index 

1 .  
L .  LN. 

2 1  2 2  
5 2 4 1 

2 . 48 1 . 86 

7 1 0 
8 20 
1 . 1 4 2 

1 8  1 5  

34 38 
1 . 89 2 · 5 3 

4 1 6 
1 6 

. 25 . 38 

3 5 
7 1 6  
2 · 33 3 . 2  

7 2 2  
8 2 2  
1 . 1 4 1 . 0 

53 68 
102 1 2 1  

1 . 92 1 . 78 

TABLE I .  
( On e  year treatment) 

2 .  
T .  LL. 

5 38 
I I  8 2  
2 . 2  2 . 1 6  

4 1 3  
7 2 1  
1 . 7 5 1 . 6 1  

8 2 5  
2 5  47 

3 . 1 2  1 . 88 

7 1 3 
6 1 

. 1)6 . 0 7  

8 
23 

2 . 8 7 

7 2 1  
6 L 4 

. 86 1 . 1 4 

24 97 
49 1 74 

2 . 04 1 . 79 

' 3· I 

4 · 

I 
5 · 

Leprom in Rea;:. Lepra R eactioll Hapmoglobin 
! +ve -ve + Nil High Low 

14 29 3 40 30 1 3  
24 69 4 89 7 2 2 1 

1 . 7 I  2 . 38 1 . 33 2 . 2 2 2 · 4  1 . 6 2  

7 1 0  6 I I  7 1 0  
1 3  1 5 6 2 2  1 8  1 0  

1 . 86 1 . 5 1 . 0 2 . 0  2 · 5 7 

10 2 3  1 2  2 1  24 9 
30 42 2 7 45 50 2 2  

3 . 0 1 . 83 2 . 25 2 · 1 4 2 . 08 2 · 44 

7 1 3  2 1 8 1 2  8 
4 3 2 5 1 1  -4 

· 57 . 2 3 . 28 · 9'2---0
· 5 

3 5 3 5 7 
1 3  1 0  10 13 23 0 

4 · 33 2 3 · 33 2 . 6  3 . 29 0 

4 1  80 26 95 80 4 1  
84 1 39 4 9  1 74 1 74 49 

2 . 05 1 . 7 4 1 . 88 1 . 83 2 . 1 8  1 . 1 9 

LL. : Lepromatous and nodular leprosy. 
T. : Tuberculoid leprosy. 
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Sulphetrone 
Intramuscular 

Sulphetrone Oral 
D . A . D .P.S.  
Neustab A Series 
Neustab B Series 

Total all treatments 

TABLE II  
(One y ea r  treatment ) 

------ ----- -- ---
1 .  2 .  3 · 

Number Toxicity Lepra Rea ctions 
of I 

Cases Points I ndex Points I I ndex 

43 6 . 1 4 7 . 1 6 
1 7 0 <) 1 0  · 59 
3 3  8 .204 1 5 · 4 5  20 6 · 3  4 . 2  

8 3 · 3 7  4 · 5 

1 2 1  23 . 1 9 40 · 33 

TABLE III  

4 ·  
Decrease in HG . 

Points Index 

I 4  ·33 
26 1 . 53 
1 5  . 46 
1 5 · 7 5 0 0 
70 . 5 8  

TWO YEAR' S  TREATMENT WITH ORAL SULPHETRONE.  

High Hb .  Low Hb . Total I Haemoglot.. 1 n  
I Decrease 

No. of Cases 5 7 1 2  1 2  
Marks 1 5  1 6  3 1 9 

Index 3 · 0 2 . 2 8  2 . 5 8  · 7 5 

5 · 
Decrease in RBC 

Points Index 

1 9 · 44 
1 6  · 94 
20 . 6 1  
1 3 .65 

4 5 

7 2  · 59 
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0) 

r' 
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LEPROMATOUS NEURITIC L E S I O N S, 

T H E I R  G R EAT I N C I D ENCE I N  CERTA I N  

S E N SO R Y  A N D M O T O R  B RA N CH E S ,  

A N D  T H E  T R EA T M E N T  

D R .  MARIO GUADAGNlNiL 

L E PROMATOUS NEURITIC L E S IONS 

We wish to refer to the hypertrophic lepromatous neuritic 
lesions and their pain symptomatology, which is a clinical aspect 
bound up with anato�ical factors. We propose' to describe the 
surgical form of attack on the neural and paraneural picture . 

The cases which we present were taken in the acute or sub­
acute period, when the nerve feels enlarged , painful ,  tense , and of 
increased consistency, with the surface apparently regular and even , 
or deformed by the presence of circumscribed nodules which occupy 
the inner nerve .  The tendency which certain sensory-motor nerve 
branches have to localize the processes of reactional hypertrophic 
neuritis in particular parts of their course, we interpret as being 
related to the existence of anatomical paraneural factors which affect 
the nerve in areas contiguous to the articulations : there the muscle 
masses disappear, being substituted by ligamentous insertions ; there 
the proximity of osseous planes and aponeuroses do not permit of a 
uniform distension of the nerve in the first stages of the diffuse 
neuritis, so that the motor branches, in spite of undergoing the same 
blood invasion during the reactional bacillaemias ,  do not give any 
appreciable painful symptomatology. This condition one supposes 
is due to their not having suffered compression in their course . 

The sensory-motor nerves which become tender and hyper­
trophic are, in order of frequency, the cttb#aI, which suffers compres­
sion in its passage through the inner region of the elbow as it enters 
the epitrochlear-olecranon tunnel : then the external popliteal when it 
turns over the head of the fibula where it is imprisoned by the 
aponeurosis ; then the median nerve which is exposed to the same 
conditions in the zone of wrist flexion as it crosses the anterior 
annular ligament of the wrist : finally the p'o'Sterh;r tibial nerve in its 
passage through the tunnel formed by the internal tarsal ligament 
in the internal retro--malleolar region . It is always above the com­
pressed portions of the nerve where occurs the enlargement of the 
nerve, with a dilatation of the epineural capillaries inducing a 
varicose aspect, accompanied by a stagnation of blood circulation 
in the neural vessels which adds to the active local congestion . This 
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situation contrasts on the otl�er hand with that of the compressed 
part of the nerve, which remains free of congestion and thickening. 
For this reason we do not limit our intervention to freeing the 
nerve, but seek to eliminate or relieve also the paraneural factors 
which cause the compression . 

SURGICAL CONS IDERATIONS 

Surgical intervention comprises the isolation of  the nerve , i ts 
decapsulation and neurolysis , with el imination of the factors causing 
neural compression . 

The nerve is approached by an incision which embraces the 
thickened tender part together with the compressed sector. Having 
incised the superficial planes and isolated th� nerve, two sutures are 
passed below the nerve and brought to the extremities with the object 
of holding the nerve firm in the procedure of neurolysis .  

The paraneural aponeurotic tissues are incised in the whole 
area of compression of the nerve so as to attain its liberation, so that 
for the cubital one opens the epitrochlear tissue and its aponeurotic 
prolongation of the anterior cubital muscle ; for the external popliteal 
one opens the tibio-peroneal aponeurosis ; for the median nerve. the 
antenor annular carpal ligament ; for the posterio,,. tibial, the internal 
tarsal ligament . 

Having decompressed the nerve, one begins the neurolysis with 
the decapsulation by means of a longitudinal incision of the epi­
neurium or sheath , including the endoneurium which is divided 
almost in two halves , all this being carried out with the nerve held 
tense by means of the two sutures placed at the ends . The epi­
neurium is dissected and separated from the underlying plane of the 
endoneurium, on which are carried out other longitudinal incisions 
which are adjusted to the degree of thickening of the nerve . Having 
completed the neurolysis, we are accustomed to reconstruct the 
epineurium in the whole of its decapsulated course with interrupted 
stitches. Finally, as suggested by Dr. Robert G. Cochrane during 
his visit to the Sanatorium Sommer, in two cases we have carried 
out total resection of the epineurium, with good results . 

We think it of interest to detail some particulars of technique 
relating to the various sensory-motor branches concerned , beginning 
with the cubital nerve, which provides the highest percentage of 
hypertrophic neuritis . In order to attack this nerve we place the 
patient on the operating table in the supine position , with his arm 
extended and rotated forward so as to expose the epitrochlear­
olecranon region . The incision extends from the middle third or 
lower third of the inner surface of the arm towards the hypertrophied 
portion of the nerve , and is carried on as far as the forearm in a 
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curved line above the course of the epitrochlear-olecranon furrow. 
The skin having been incised and the superficial fascia exposed , one 
makes an opening immediately above the epitrochlear tendon or 
entrance to the tunnel in order to expose .the nerve to view, and 
where is introduced the half-opened scissors in order to push it 
upwards and open up the internal intramuscular partition wall of 
the arm , a space which the cubital nerve traverses. With a similar 
manceuvre in the opposite way towards the forearm one opens the 
epitrochlear corridor in its whole length as far as the fibres of the 
anterior cubital muscle . .  With this technique one simplifies and 
facilitates the isolation of the nerve in all its affected course, includ­
ing the compressed portion , without damaging it by laborious dis­
sections, especially when the reactionary perineural processes gener­
ate organized adhesions to the surrounding tissue planes, as happens 
in the case of the cubital nerve in the middle or lower third of the 
arm. 

Having opened the epitrochlear-olecranon tunnel ( the cause 
of the nerve compression because of its anatomical characteristics 
of being in the form of an in extensible osteo-fibrous tube and having 
a scanty lining of adipose tissue ) ,  the nerve is freed and loosened 
from the narrow bed formed by the tunnel : then the nerve is dis­
placed and transposed in front of the internal condyle or epitrochlea. 
For that purpose , previou&ly, the cutaneous plane which covers the 
internal surface of the elbow in relation to the epitrochlea is freed 
from the underlying superficial muscular fascia , so as to make a 
place for the new bed which the cubital nerve should now have in 
exchange for its pre-epitrochlear course. 

The transposed cubital nerve is fixed in front of the epitrochlea , 
making use of the cellular fascia, which we dissect from the internal 
attachments of the elbow. In its new course the nerve shortens its 
curve, its stretchings in the movements ' of arm flexion are 
diminished, and the compressions due to the tunnel are eliminated. 

Concerning the eXfernal popliteal ne1·ve, which is frequently 
involved , it can be felt thickened within the biceps-crural muscle 
in the region of the popliteal fossa. Here the phenomena of com­
pression occur when the nerve turns through half a circle about the 
head of the fibula, a place where the tibio-peroneal aponeurosis 
flattens it against the bony surface ,  so that the nerve takes a tape­
like form. In the operation , the tibial aponeurosis is incised up to 
the bifurcation of the nerve into its two branches, the anterior tibial 
and the musculo-cutaneous, among the fibres of the long lateral 
peroneal muscle, respecting as far as possible the branch of the 
cutaneous peroneal which starts further up. At the end of the 
operation the neurolysis is completed with the partial resection of the 
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edges o f  the tibial aponeurosis , which are left without being sutured . 
The median nerve localizes the processes of neuritis in the flexor 

aspect of the wrist, and the circumscribed and fusiform hypertrophy 
of the nerve can be felt among the major and minor palmar tendons 
and sometimes be made to stand out when the wrist is placed in 
hyperextension . The compression phenomena are produced when 
the nerve passes through the medio-carpal canaL along with the 
flexor tendons of the hand ; this canal is formed by the anterior 
annular ligament of the wrist, which surrounds the nerve and the 
tendons in a fibrous semi-circle . In the operation the said ligament, 
which is tough and firm, is incised in its whole breadth and the 
incision goes from the lower part of the wrist to the base of the palm, 
where again the nerve has a degree of freedom .  

Finally the pO'steriO'I" tibial nerve, sometimes forgo�ten. i n  clinical 
examination , is felt tender and increased in volume between the 
internal malleolus and the tendo Achilles ; in its course through the 
tissues of the instep it is accompanied by the tibial vessels until it 
reaches the internal tarsal ligament .  This ligament is formed by 
the fusion of the superficial and deep aponeurosis of the region , 
which establish four fibrous tunnels , in one of which the nerve is im­
prisoned by the deep planes formed by the calcaneus bone, and it 
is in this course that it is first subject to compression in the neuritic 
reactions . In the freeing of the nerve the tarsal ligament is opened 
in the whole course of the tunnel, in its characteristic curved course . 

CONCLUSION AND STATISTICS 
In the Sanatorium Sommer de Rodriguez, Argentina ,  there 

have been carried out 19'8 surgical operations for neuritis , based on 
the different clinical forms and evolutionary stages of all the cases 
subjected to operation, 146 correspond to the acute or subacute 
reactional lepromatous type with painful. hypertrophy, of variable 
intensity, and preceded by cutaneous activity in the form of ery­
thema nodosum or polymorphic erythema , the clinical type with 
which we have been concerned in this paper . The distribution of 
the operations for neurolysis and decompression on the various 
sensory-motor nerves is as follows :-

Cubital nerve , !O3 . 
External popliteal, 24 . 
Median, 15 . 
Posterior tibial, 4 .  

The patients subjected t o  operation had been suffering from neuritis 
of painful nature from a few days to a year or more . Some had 
had partial remissions followed by sharp new exacerbations, of which 
opportunity was taken to intervene . 
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T h e  pa i n -remov i n g effect o f  t h e  decompress i o n  a n d  n e u ro l ys is 

was i m m ed i a t e i n  a l l  the cases a bove t h e  hypertro ph ied part  o f  t h e' 
nerve . T h e  d i st a l d ist u rbances ,  such as area. o f  pa i n fu l h ype r­

aest h es i a ,  pa rasthaes i a ,  a n d  cutaneous  bl u n t i n g o f  sensat ion , showed 

less apparen t favo ur abl e mod ifica t ions ,  but  were apprec iabl e  m os t ly 

i n  t h e  post -opera t ive period , w i t h  d i m i n u t i on or d isappearance o f  

t h e  pains i n  5 0  t o  55% . 
I n  t h is acco u n t  we h a v e  not  made note  o f  t rop h i c  m o d i f icat i o n s  

cons q ue n t  on free i n g  t h e  n e r v e . 

I n  t h e  total  o f  th ose operated on we h ave had 24 rclap es o f  

pa i n : i n  pa t ien ts between t h e  fi rst a n d  th i rd Y e ' a r  and i n  w h o m  i t  

w a s  necessa ry to re i n t e rvene , a l so pa t ien ts w i t h  m a r k ed c u t a n e0 1 l S  

. a ct i v i t y .  T h e  nat ure of  t h e  relapses w a s  that t h ere �y m ptoms were 

m i l der with less pai n and the i n f l a m ma to ry react i o n  was m o re ' i r­
c u mscribed i n  the  a ffected a rea . 

T h e  dis t r i b u t i on  o f  t h e  relapses wa s :­
C u bi ta l ,  1 7 .  
External pop l i tea l ,  5 .  
Median , 2 .  
Posterior t ib i a l , o .  

A second operat i o n  re-establ ished calm , except for 2 cases o f  
neuritis o f  t he cubi ta l  w h i c h  req u i red a th ird operat ion . 

SU M M A R Y .  T h ere arc certa in  sensory-motor ner ves which 3 re 

greatly predisposed to the processes o f  pai n f u l  hyper t roph ic n e ur i t i s .  

We interprefthe pathology a s  bound up  w ith cert a i n  anatomical 

perineural relat ions constituted by aponeurosis , l igaments , and 

osseous planes \vhich act as com pression fa ctors on the nerve in t h e  
i n itial processes o f  the d iffuse neurit is . 

These pa in fu l forms of neurit is are suitable for surg ica l i n t  r­
vention , w h ich is a treat ment directed to the rel i ef of pain and t h e  

ameliorat ion o f  t h e  trophic lesions . T o  t h is e n d  are carried o u t  

decapsulation a n d  neurolysis ,  with e l i m in at i on o f  t h e  perineural 
anatomical factors in compression . 

The pain-removing action i n  the operated portion of the nerve 
is i mmedi a te in  al l pa t ients : th is  is less marked in d istal disturb­

ances . With regard to the distal mani festations correspond i ng t o  

t h e  nerve branch affected , t h e  i m provemen t varies w i t h  t h e  t i me­

l i n ess of t h e  operat ion a nd the val uabl e  effects o f  post-operativr 
care . 

NOT E . -T h e  photographs have been made by th e  Rev . C h aplain 
o f  t h e  Sanatori u m  Sommer,  Senor Joaq u i n  Prochaka , to  
whom my th a n k s  are due . 

( Tmmlalion from tbe original Span;sh . -J. IU . ) 



1 5 2 LEP ROSY  R Ev n:W 

FIGUR E N. I -U l na r  nerve in  react ion ,  with two n od u l es p ro j ec t i ng 

a n d  m u l t i p l e  vesse l s  w i t h  a var i cose appea rance. 

F IGURE  N. 2-Hypertro phied med ian nerve above t h e  a n n u l a r  l igament 

on t h e  a n terior aspect . 
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FIGURE N. 3-Hypertrophied ulnar nerve on the epi t r och l ear condy l e .  

FIGURE N . 4-Hypertrophied u l nar  nerve d i s p l ayed f ro m  i t s  bed . 



1 54 I , 1 ·. P li n S y I � E \ ' l l ' . \ \' 

[ ICURE  N . 5-U l n ,l [  nerve w i t h  t h e  ep i n e u r i u m  opened . 

FIGURE N . 6--U l n a r  nerve w i t h  i t s  e p i n e u r i um reconstr ucted . 
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F I GU H E  . R- Ex terna l pop l i te a l  n e r v e  w i t h  t h e  caps u l e  remov ed . 

Not ice  t h e  R a t te n i n g  of the pa r t  w h i c h  passes ro u n d  the  head of t h e  

fi b u l a .  

FIGURE N. 7-U l na r  nerve d i sp laced, a n d  fixed b y  a port ion of cel l u lar  
fascia . 

1 55 
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T R EA T M E N T  O F  L E P R O SY W I TH 

, S U L FO'N -CI LAG ' 

K. RAMANU]AM, M . B . B . S . ,  
Government Silver Jubilee Children ' s  Clinic ,  Saidapet , Madras-I S .  

I n  this short paper the resu lts o f  19 months therapy o f  cases 
of lepromatous lepros'y with ' Sul fon-Cilag, ' administered parenter­
ally is presented . 

The Drug: Sulfori-Cilag is a derivative of the parent substance , 

diamino diphenyl sulphone ( DDS)  with the structural formula ,  

HzN <=> SOz <=> N H-C Hz-COONa 

The sulphone - N - acetate molecule contains 75 .6% of DDS . 
This substance is water soluble and the Ph of the injectible solution 

of Sulfon-Cilag is 7 · 3  to 7 .7 . 
The special advantage of this new sulphone derivative appears 

to be the ut i l isation of the bactericidal properties of the active sub­
stance under favourable conditions of toxicity. The glucose-bisul­
phite complex for bacteriological agents is considered unsuitable 
since relatively energy-rich substances like sugar, alcohol , et::: . ,  by 

promoting oxidative processes in bacterial cells may oppose
' 

the 

inhibitory action of the chemotherapeutic agent on the proliferative 

apparatus of the bacteri a .  On the other hand . with Sulfon-Cilag, 
i t  is cla imed , that by virtue of the low ener:gy grade of its carrier 

substance , its ability to release the reductive processes and thereby 

have an inhibitory action on bacterial proli feration will be more 

pronounced . 

THE MATERIAL 

Fourteen cases , all adults, of lepromatous leprosy of varying 

severity were chosen for the investigation . All  these cases , except 

one ,  had been treated previously either with hydnocarpus remedies , 
or one or other of the sulphone group o f  drugs . 

THE METHOD 

The 14 patients chosen for this investigation were d ivided into 

three groups, A ,  B ,  and C. G roup A ,  consisting bf 6 -patients , 

was treated with daily injections of Sulfon-Cilag, sec intravenously 

leaving out Sundays . G roup B ,  comprising 4 patients , was given 

IOCC of Sulfon-Cilag subcutaneously twice a week . Group C,  with 

4 patients , was treated with sec of Sulfon-Cilag subcutaneously 
every

. 
day for 6 days in the week. 
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TH E DOS A G E  

Sulfon-Cilag w a s  supp lied in ampou les of  scc con taining o . SG 
of the active substance . Even though the manu facturers of this 
drug suggested a dai ly dose of I G  i ntravenously , s low ly increasing 
it to 2 . SG daily, i t  was considered ad v isab le  to plan out the invest i ­
gation with groups of pat ients who received the drug by two different 
routes and in three different dosages . Taking into consideration 
the very high D D S  content of this drug ( 75 . 6% ) .  a dose of o . SG 
Sulfon-Cilag intravenously or subcutaneously every day 'was con­
sidered suitable and safe . In addition a third group was added 
where in  the patients were given I OCC of S u l fon-Cilag ( I G )  sub­

cutaneously twice a wek . The drug was adm inistered continuously 
without rest periods so long as supp lies were avai lable . 
TH E R I=. S U LT S  

Clinical trials with the drug were commenced in March 1949 

and patients were treated for periods varying from 1 . 0  to 18 . 5  
months . The tr�atment has t o  b e  discontinued for two months · 
for groups A and C owing to lack of supply of the drug . It should 
be mentioned here that in spite o f  the break of two months in treat­
ment, there was no deterioration in the patients ' clinical condition 
during that period nor was there any untoward effect when treatment 
was recommenced . 

(a) Clinical 
I t  was the general impression that the drug produced percep­

tible clinical improvemen t  in most of the cases .  There was sub­
sidence of infiltration in the lesions,  and nodules showed considerable 
shrinking , leav ing behind loose , redundant skin . It  was such favour­

able results wh ich kept the patients so regular in atten dance . 

(b) Bacteriological 
It was obvious that the improvemen t  in the bacterio logica l 

status of the patient was n ot commensurate with the clinical improve­
ment . Secondly, while four cases were ' much improved ' bacterio­
logical ly , only one became ' negative . '  

INCIDENCE OF COMPI .ICATIONS 

The general impression about Sulfon-Cilag was that it was very 
well tolerated by most of the patients . Out of the 14 cases treated 
for periods varying from. 1 . 0  month to 1'8 . 5  months, ( a )  severe and 

'intractable neuritis was seen in one patient ( A3 ) ; (b) severe lepra 

reaction in two cases ( A4 and B3) ; and ( c )  anaemia of moderate 

severity developed in one case (C4) .  In case ( A3 ) , the neuritis 
affecting the right ulnar was so very severe that the patient stopped 
away from treatment .  
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CASE H I STOl� IES.  

HO U P  A-scc S u l fon-Cilag int ravenously every day for  6 days 
in t he we k .  

Pa t ien t A t .  H i n d u ,  m ;L1 e ,  2 9  yea rs . 
of 9 y ears ' d u ra t ion . 
Hydnocarp u s  remed ies , 
So l u thoi zole  and J)iasone .  

A ,  case uf mudrrate l eproma 
I-lad prev i o u s  t rea t m e n t  with 
indigen o u s  d r u g s ,  Promin , 

Commenced treatment with  Su l fon-Ci lag on 1 4-3- 1 949 with a 
bacteriological index of 1 . 06 . Contin ued treatment regu larly except 
for a break o f  two months when supplies of the dru g  ran o u t .  Total 
dosage of the drug administer d :  2 1 S . 0G .  Did not show any un­
toward sign during the treatmen t .  A t  the end of  the therapy , patient 
appeared ' m uch improved ' cl inical ly,  though the bacteriological  
i ndex registered an increase ( 1 . S6 ) . 

Patient A2. Mus l im ,  J I Ia l e ,  2 4  yea rs , A case of m oderate leproma 
w i th a few nod u l es here and t here,  the d u rat ion of the 
disease bei ng I I  years , Pat ien t was treated with hydno­
carpus rem edies .  Got bett e r .  Re lapsed later;  took to 
Unani  t reatment and got stead i l y  worse , 

Commenced treatme n t  wi th  S u l fon-Ci lag on I S-3- 1 949 w i th a 
bacteriological index of 2 . 2S . Continued treatment regularly with­
out any untoward sign but had to stop treatment in November 1 949 

due to development of ' infective jaundice . '  Hestarted treatment 
in February 1 950 and contin ued t i l l the drug ran out  o f  stock in 
November 1950 . Total amount o f  the d ru g  given : 2 1 7 . oG .  The 
patient had an uneventfu l course of  treatment . The nodules shrank 
i n  size ; the infiltration cleared up leaving behind areas of  mottled 
hypo-pigmentation . The bacteriological  i ndex came down to 1 . 2S . 

Pat ient A 3 .  H i n d u ,  ma le ,  2 1  years , A case of macu lar l e proma of 
6 years ' duration . Had ro u t i n e  hydnocarpus  treatment 
h aphazard l y  fo,' six y ears . 

Commen eel treatmen t with S u l fon- i lag on 1 0-3- 1 949 with a 

bacteriological index of 0 . 1 2 .  On 9-6- 1 949 , patient complained o f  
fever in the  evenings ,  indicative o f  possible onset of lepra reaction . 
Symptomatic treatment was given and the drug was continued . On 
20-6- 1949, pat ient complained o f  severe pain on the course o f  the 
right ulnar.  On palpation the nerve was found swollen and tender .  

'
The patient was started on a course of antimony injec tions 
( potassium antimony tartrate ) 00 . 2G intravenously on alternate 
days for 3 injections and oO AG intravenously for the next three 
injections . On 22-6- 1949 , the neuritis became very severe and 
hence Sul fon-Cilag was withheld . The patient completed a course 
of potass ium antimony tartrate without any relief from the neuritis . 
Thereafter, the patient did not attend the Clinic and on 14-9- 1 949, 

he was reported to be suffering from ' fever ' for a week . On 
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I7-1O-I949 the pat ient was coaxed into restarting the treatment on a 
smaller dose of the drug ;  but after the injection on that day, he 
disappeared . Total q uant i ty o f  the drug administered : 4 1 . 5G .  

Patient A4. Hindu , male , 1 8  years . A case of advanced nodular 
leproma of 12 years' duration . Had irregular hydno­
carpus treatment on and off. 

Commenced treatment with Sulfon-Cilag on I8-4-I949 with a 
bacteriological index of 2 .68 .  Continued treatment till I7th 
December I949, when he was given rest due to lack of supply of 
the drug . On 9-I - I950, 22 days after the treatment was temporarily 
stopped , he reported with severe lepra reaction . On that day he 
was given another injection of Sulfon- Cilag to augment the reaction 
and then put on dihydrostreptomycin ,  IG intramuscularly once a 
day, in order to study , incidentally, the effect of this anti-biotic on 
lepra reaction and the disease . On 20- I-50, the temperature touched 
normal but streptomycin was continued till 2 I-2-50 ;  in all 40G of 
streptomycin being given . The bacteriological index at commence­
ment of streptomycin treatment was 1 .65 and at the end of the 
therapy, it was 1 . 44 .  Treatment with Sulfon-Cilag was recom­
menced on 2I -3-50 and continued regularly till 22-7-50 and then 
discontinued since the patient went out of town . Total dosage of 
Sulfon-Cilag administered : I39 .5G . At the time the treatment was 

discontinued ( July '50) the patient appeared t much improved ' 
clinically, even though bacteriologically he was only slightly 
improved . ( B . ! .  2 . 00 . ) 

Patient A 5 .  Hindu, female ,  25 years . A case of moderate leproma 
of 12 years' duration . Had regular treatment with 
hydnocarpus remedies from 1 93 7  to 1 944 . Became 
, negative ' in June 1 94 1 ,  but relapsed in January 1944 . 
Prior to starting of Sulfon-Cilag she had 200 tablets of 
Diasone which brought on a lepra reaction . 

Commenced treatment with Sulfon-Cila,g on 25-4-I949 with a 
bacteriological index of 1 . 43 .  Continued treatment regularly till 
22nd November ' 50 except for a break of treatment in January 
and February I950, due to lack of supply of the drug. The total 
dosage of the drug taken was 2I3 . 5G .  During the course of treat­
ment she had very mild activity in the lesions twice but this cleared 
up spontaneously . At the end of the therapy, she looked t much 
improved ' clinically and her bacteriological index registered a drop 
to 0 . I2 .  

Patient A6. Hindu , male, 3 4  years . A case o f  atypical leproma of 
10 years' duration . Had routine hydnocarpus treatment 
irregularly and before starting on Sulfon-Cilag had 
treatment With Diasone.  

Commenced treatment with Sulfon-Cilag on I4-3-I949 with a 
bacteriological index of I .56. Continued treatment regularly till 



1 60 LEPROSY REV I EW 

7-7-49 and later stopped away from the treatment . The total amount 
of the drug administered : I I .OG .  
GROUP B :-IOCC o f  Sulfon-Cilag subcutaneously twice a week . 

Patient 8 1 .  Hindu , male, 20 years . A case of macular leproma of 
12 years ' duration . Had hydnocarpus treatment irregu . 
larly for 1 2  years . 

Commenced treatment with Sulfon-Cilag on 14-3-49 with a 
bacteriological index of 0 .38 .  Continued treatment regularly till 
July 1950, when he developed mild lepra reaction . He was given 
treatment for the reaction and the drug was withheld for two weeks . 
Restarted treatment on 29-8-50 and continued till 20-I I-50. The 
total amount of the drug administered : 145 . 5G .  At the end of the 
therapy, the patient appeared ' stationary, ' clinically and bacterio­
logical index was 1 .25 . 

Patient 82. Hindu , male, 25 years . A case of moderately advanced 
leproma of 10 years ' standing. Poor vision in both eyes 
as a result of previous keratitis . Had treatment irregu. 

larly with hydnocarpus remedies for 12 years . 

Commenced treatment with Sulfon-Cilag on 21-3-49 with a 
bacteriological index of 2 .50 . Continued treatment regularly with­
out any untoward sign or symptom till 20-II -50, except for a break 
of two months in January and February 1950 when the drug ran 
out of stock . Total amount of the drug administered 149G . 
At the time the drug was discontinued (November 1950) he appeared 
, much improved ' clinically, the infiltration on the face and else­
where having reduced considerably. The bacteriological index also 
registered a fall to 0 . 94.  

Patient 83.  Hindu , male, 53 years . A case o f  moderate leproma 
of over 10 years' duration . Had hydnocarpus treatment 
regularly for 3 years before starting on Sulfon.Cilag.  

Commenced treatment with Sulfon-Cilag on 15-3-1949 with a 
bacteriological index of 1 .75 .  Continued regularly till 25-3-1949 
when he developed lepra reaction . He was given a course of 
potassium antimony tartrate injections . Improved, but did not 
turn up for further treatment. He was visited in his house on 
19-6-1949 and found to be in a state of severe lepra reaction . It 
was learnt that he was taking sulphetrone tablets as treatment for 
the reaction on the advice of a local physician . He was advised 
to stop the tablets and was given appropriate treatment for his 
reaction . The reaction later subsided and he was restarted on the 
same dose of Sulfon-Cilag on 13-10-1949 . He went into another 
mild reaction on 8-12-1949 . The drug was then withheld and the 
patient was treated for the reaction . After the subsidence of reaction 
he recommenced treatment on 2-3-1950 and continued till 2o-II-1950 
when the treatment was finally stopped . The total amount of the 



Case 

No. 

A I  
A 2  
A3 
A4 
A5 
A6 
B I  
B2 
B3 

B4 
Cl 
C2 
C3 
C4 

Duration of 
treatment 
in months 

1 8 . 25 
1 6 · 75 

3 . 50 
1 2 · 75 
1 6 . 50 

1 . 00 
1 8 . 00 
1 8 . 50 I 

I 1 2 . 25 I , 
1 6 . 50 I 
1 4 .00 I 1 7 . 25 
16· 75 

I 1 6 · 75 

Total 
Dosage 

in Grms . 

2 1 5 · 0  
2 1 7 . 0  

4 1 . 5 
139· 5 
2 13 · 5 

1 1 . 0 
145 · 5 
149 . 0 

95 . 0 

1 32 . 5 
1 8 1 . 5 
1 89 . 0  
1 96 . 0  

. 1 99. 0 
- - - -

L. R . :  Lepra reaction . 

N . :  Neuritis. 

A . :  Anaemia . 

I . :  Improved . 

S�RY OF RESULTS 

Complications 

L . R .  N 

Nil Nil 
Nil Nil 
Nil Severe once 

Severe once Nil 
Mild Twice Nil 

Nil Nil 
Mild once Nil 

Nil Nil 
Severe twice , Nil 

Mild once 
Nil Nil 
Nil Nil 
Nil Nil 
Nil Nil 
Nil Nil 

I 
Final Assessment 

A Clinical 

Nil M . I . 
Nil M . I . 
Nil Not 
Nil M . I . 
Nil M .1 . 
Nil Not 
Nil S. 
Nil M . 1 .  
Nil  I.  

Nil 1.  
Nil I . 
Nil I . 
Nil M . 1 . 

Mild once I . 

M . I . : Much improved . 

5. : Stationary . 

W . :  Worse. 

N . :  Negative. 

Bacteriological 

W . 
I .  

assessed 
I . 

M . 1 .  
assessed 

W .  
M . I . 

1 . 
M . 1 .  
M . 1 .  

N .  
1 .  
I .  

.....; ;c 
r': 
:> 
...; ;;:: 
� 
...; 
o 
"l 

\; � 
I'<l 
o en 0<: 
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drug administered : 95G . During the period 2-3-1 950 to 20- I I - 1950, 
the patient once showed mild activity in the lesions . At the end of 
the therapy the patient appeared slightly ' improved ' clinically 
the infiltration on the face having subsided somewhat . Bacterio­
logical index came down from 1 .75 to 1 . 5 ·  

Patient 84. Hindu , male, 49 years . A case of early macular leproma 
of one year duration . Did not have any previous treat­
ment. 

Started treatment with Sulfon-Cilag on 25-4-1 949 with a 
bacteriological index of 2 . 25 .  Continued treatment regularly till 
2 1 - 10- 195°, except lor a period of one month ' s  rest in December 
1949 . The total quantity of the drug administered : 132 . 5 G . The 
course of the treatment was uneventful . At the end of the therapy, 
the patient appeared ' improved ' clinically and the bacteriological 
index was 0 .43 .  

GROUP C-5cC subcutaneously every day for 6 days i n  th e  week . 

Patient Ct . Indian christian, male, 20 years . A case of moderate 
diffuse leproma of 7 years ' standin g .  Had hydnocarpus 
treatment for a year and later resorted to indigenous 
treatment under which he is said to have had some 
benefit. Lesions reappeared in November 1948 . 

Commenced treatment with Sulfon-Cilag on 16-3-1949 with a 
bacteriological index of 1 . 5 .  Continued treatment regularly till July 
1950 when he stopped away from treatment for 3 months due to 
fracture of his forearm . Recommenced treatment on 6- I I- 1950 and 
stopped on 22- I I-1950 due to lack of supply of the drug. The total 
amount of the drug administered : 1 8 1 . 5 G .  The patient did not 
develop any untoward symptom during the course of treatment. 
At the end of the therapy the patient appeared clinically ' improved ' 
and the bacteriological index came down to 0 . 50 .  

Pa tient C2. Hindu , male, 2 2  years . A case of early leproma of 1 2  
years ' duratio n .  Had Jiydnocarpus treatment irregu­
larly for about I i  years . 

Commenced treatment with Sulfon-Cilag on 17-3- 1949 with a 

bacteriological index of 0 . 1'8 . Continued treatment regularly up to 
22-II- 1950 except for a rest period of two months. Total quantity 
of the drug taken : 1 89G . The course of treatment was uneventful . 
At the end of the therapy there was slight clinical improvement : but 
bacteriologically he became ' negative ' ( B . 1 :  0 .00) . 

Patient 0. Hindu , male, 40 years . A case of advanced nodular 
leprosy of 1 0  years ' duration . Had very irregular 
hydnocarpus therapy 

Commenced treatment with Sulfon-Cilag on 18-4-1949 . The 
bacteriological index being 2 . 06 . Continued treatment regularly 
till 22-II-1950 except for a rest period of 2 months. The total 
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P a t i e n t  C . 3 .  Be fore t reatmen t .  

Patient A .4. Before treatment. 

1 63 

Patient C .3 .  A f ter 10 months' t l·eatmen t .  

Patien t A .�. A f ter 6 months' treatment. 
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quan t i ty of the drug taken : 1 96G . Had an uneventfu l course o f  
trea tmen t at the end  of which he appeared ' m uch i mproved ' 
c l in ica l ly . The bacteriological index at the end o f  the thera py was 
1 . 62 . 

Patient C4. Hind u ,  male,  46 years .  i\ case of moderate leproma of 
14 years' durat ion . Had irregu lar hydnocarpus trea t ·  
men t .  

Commenced therapy with S u l fon-Cilag on 1 8-4- I 949 with a 

bacteriological index of 2 . 5 .  Contin ued regularly up to 22- I I - 1950 
except for a period o f  rest for 2 months and an absence o f  3 weeks . 
was uheventful except for the occurrence o f  mild anaemia in 
November 1950 . At the end of the therapy , the lesions appeared 
November 1950 . At the end of the Therapy . the l esions appeared 
part ly subsided and the bacteriological index was 2 . 00 .  

CONCLU SIONS:  
1 .  Sulfon-Cilag appears to b e  a n  effective d r u g  in the treatment of  

leprosy . 
2 .  Adm i n istered in a ppropriate doses it appears to be re lat ive ly non­

toxic . 
3 .  The int ravenous route of therapy does not appear to have a n y  

special therapeut i c  advantage o v e r  the subcutaneous route . 
4 .  The s u bcutaneous route on the other h an d ,  appears to be more 

effectiv e ,  considering the resu l ts obta i ned i n  groups B a n d  C .  
5 .  I n  group B and C getting the drug bi- weekly a nd da i l y , sub­

c utaneously . it is  observed that there does not appear to be any 
appreciable difference in the resu lts . Both ap pear to be equally 
effective and hence bi-weekly s u bcutaneous injections of the d ru g  
i n  doses o f  I OCC appears t o  b e  the method o f  choice.  

SUMMARY 
The details of treatmen t o f  1 4  cases of lepromatous leprosy 
with Su]£on-Ci lag administered parenteral ly are presented. 
The results, both clinical and bacteriological , with the 
comp lications are recorded. 
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ACI D FA STNESS I F  T H EY A R E  FI RST H E AT E D  

M. G. CORCOS ,  M.R .C.S.  (Eng.), L .R.C.P. (Lond.) 

In 1949, Dharmendra and Mukerjee ( I )  showed that when 
smears of leprosy tissue rich in bacilli were exposed to sunlight, 
and subsequently stained by the Ziehl-Neelsen method, hardly 
any bacilli were seen on slides which had been exposed for eighteen 
hours . Protection of the smears with pieces of black paper pre­
vented the change, which was not therefore due to the heat of the 
sun . Further tests showed that the ultra-violet rays produced the 
change but not the infra-red ones-furthermore the sun 's  rays 
had no such effect on rat leprosy bacilli . 

In 1951  Mukerj i  ( 2 )  was able to produce similar loss of stain­
ing ability after five hours exposure to intense sunlight, also after 
two hours to ultra-violet and infra-red irradiation and after half an 
hour to X-rays . Smears from rat leprosy were hardly affected by 
similar treatment, although " beading " was caused in some of 
them by exposing them to X-rays of 250 r .  for twenty-seven minutes . 

It had occurred to the present writer that the neuro-ectodermo­
tropism of the human leprosy bacillus as well as its failure to grow 
on artificial media and possibly certain other of its properties might 
be due to the parasitization of it by a bacteriophage , bacterial virus, . 
or inhibitory plasmagene, itself harmful in differing degrees to 
different people . * It is interesting to note that Richards and Wade 
(3 ) as a result of their examination of human leprosy bacilli by 
phase microscopy wrote :-" In examining the preparations from 
leprosy lesions we gained a general impression of a mixture of rods 
apparently in good condition but varied in appearance, others in 
evidently poor condition grading down to apparent residual or 
ghost bodies , and conspicuous among them and the background 
debris free, bright granules which could not be dismissed as mere 
degenerative fragmentation ; some of them resembled bacteriophage 
in general appearance . "  

It was considered worth while therefore , despite the very 
limited apparatus at the writer's disposal to see whether the effect 
of sunlight in causing the human leprosy bacillus to lose its staining 
properties could be inhibited, and accordingly some pilot experi­
ments were undertaken . It was found for example that when slides 

• Dr. Corcos' evidence for this bas heen placed hefore workers familiar with the phage 
phenomenon, nnd the general conclusions were that such an explanation is  unlikely 
to be correct.-Editor. . 



1 66 LEPROSY REV IEW 

were strongly heated , smea! side upw�rds, in the spirit flame until 
they were too hot to touch , the effect of sunlight on the staining 
properties (as demonstrated by the numbers of bacilli afterwards 
seen) appeared to be less than that on unfixed smears ; but it was 
considered that this effect might be relative and partly due to 
t I  weathering " i . e .  loss of bacilli from the unheated slides from 
mechanical causes irrespective of their biological state . 

It was also found that bacilli which were possible to stain 
were present ,  on examination of fixed smears that had been boiled 
with water on the slides, and that these bacilli were still capable 
of staining after prolonged exposure to sunHght ; however this rather 
crude method was unsatisfactory because it became obvious that 
boiling for a sufficient length of time to affect the presumed viability 
of the bacilli might itself be a potent cause of weathering. 

According to Stitt , Clough and Branham (4 )  many bacilli may 
be lost from a slide if the usual routine of fixation is followed, and 
for tubercle bacilli these authors recommend that films be passed 
four or five times through a flame and fixed with absolute methyl 
or ethyl alcohol .  It was considered however that by applying such 
methods to the lepra bacillus already on the slide it would not be 
possible to distinguish any possible killing action of the heat or 
alcohol from their fixative action . 

It was eventually decided to compare the effect of sunlight 
and darkness upon (virtually) unfixed smears of boiled and un­
boiled leproma tissue from the same patient and the following 
experiment was therefore devised . 

Methods used. 
The only available patient at that time was a woman with 

severe active nodular lepromatous leprosy who had had two years 
treatment with hydnocarpus oil . She had however had no treat­
ment at all during the two years prior to the present experiment and 
her skin smears showed enormous numbers of normally staining 
bacilli and globi . 

From both ears of this patient nodules of approximately the 
same size were removed . That from the right ear was untreated 
and smears were made from it directly on to one end of each of 
fourteen clean microscopic slides which were allowed to dry in 
the shade, while the nodule from the left ear was boiled for half an 
hour in distilled water, as for the tirst stage of making lepromin . 
The water was poured off and smears were made from the boiled 
nodule on to the other ends of the slides . All the slides were now 
drawn once rapidly over the flame of a spirit lamp so that they 
became only just warm to the back of the hand . 
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Seven of the slides were then exposed to bright sunlight for 
a total of 24 hours on three successive days while the other seven 
were kept in a closed slide box except for 20 hours during two dark 
nights when the slide box was left outdoors with the lid open . 
Altogether the exposed slides had 24 hours of sunlight and approxi­
mately 29 hours in the dark in a closed slide box, while the un­
exposed slides were in the dark for 53 hours before being stained 
and examined . 

In order to reduce the possibility of acid-fast saprophytic 
mycobacteria from the materials and apparatus used being mis­
taken for leprosy bacilli six blank sides were treated with distilled 
water from the same bottle that contained the water used for boil­
ing the leproma tissue ;  the water was allowed to evaporate from 
the slides in the shade and three of them were then placed with 
the exposed slides , while three were placed with the unexposed ones . 
They were stained and examined at the same time and by the same 
methods as the experimental slides . 

Immediately prior to examination all the slides were drawn 
four times through a flame, treated with absolute methyl alcohol 
and again flamed . They were stained by the Ziehl-Neelsen hot 
method,  decolourized with 5% sulphuric acid and counterstained 
with methylene blue, a slide rack being used and care being taken 
to give all slides equal times in carbol fuchsin , acid and counter­
stain . They were then stood on end on a grooved board and 
allowed to dry-they were not blotted. Each smear was now care­
fully examined with the 1 / 12 oil immersion objective, using first 
the X5 and then the X12 eyepiece and the scheme shown is used 
to express the results :-

+ + + + + + -Vast numbers of bacilli in all fields examined . 
+ + + + + -Vast numbers of bacilli in 50% . of fields examined, 

large numbers in the other 50% . 
+ + + + -Large numbers of bacilli in all fields examined .  

+ + + -Large numbers of bacilli i n  50% o f  fields examined . 
fewer bacilli or none in the other 50% . 

+ + -Some bacilli in 50% of fields examined . 
+ -Some bacilli in 10% or less of fields examined . 
+-Single scattered bacilli present in smear, only identi­

fied with difficulty. 
- -No bacilli seen . 
G-Globi . 

(Presence or absence of globi could not be taken into account 
in expressing bacillary density since it was found that in the smears 
of the boiled leproma all globi had been broken up and the bacilli 
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were scattered unevenly about, and , for example smear " Dark­
Boiled 1 . "  contained vast numbers of bacilli but no globi . whereas 
smear " Dark-Untreated 3 . " contained fewer bacilli but some 
globi . ) 

EXPOSED . DAR K .  
Untreated Boiled Untreated Boiled 

leproma . leproma . leproma . leproma . 

I .  + + + +  + + + +  G + + + + + +  
2 . + + + +  + +  G + + + + + +  
3 ·  + + +  + + G + + + + + +  
4 · + + + + + +  + + +  G + + + + +  
S · + + + + + + +  + + + + + G + + + +  
6 .  + + + + + +  + + + +  G + + + +  
7 · + + + + + + +  + + + + + G + + + + +  

BLANK . BLANK . 

I .  

2 .  
3 · 

Discussion of Results. 
These results appear to confirm those of Dharmendra and 

Mukerjee but go rather further in that they seem to show that 
heating of human leprosy bacilli by boiling them " protects " them 
from the effect of sunlight .  The situation at present then , seems 
to be that the actinic rays could in theory either be disintergrating 
the bacilli or be merely rendering them resistant to ordinary staining 
methods ; the point might later be decided by dark-ground, electron 
microscopy and phase contrast microscopy methods . It is hoped 
that others will be able to repeat and extend these irradiation 
experiments , for example, it would be particularly interesting to 
know what, if any, effect ultra-violet light and X-rays have upon 
chloroform treated bacilli . 

The present writer hopes to undertake further work in order to 
try and find out for how long boiled lepra bacilli can be exposed to 
sunlight without losing their acid-fastness . If as he believes, sun­
light only affects the staining properties of the living bacilli but not 
those of dead ones, it should be possible to expose heated bacilli 
more or less indefinitely without their losing their ability to stain , 
and some preliminary experiments already strongly suggest that 
such is indeed the case .  

Summary. 
The effects of sunlight and darkness upon smears made from 

boiled and unboiled leproma tissue taken from the same patient are 
compared . Reasons are given why the results obtained were to be 
expected.  
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To The Editor, 
Leprosy Rev;ew. 

CORRESPO N D ENCE.  

P .O . , South Kinangop , 
Kenya . 

7th March , 1953 · 

PENICILLIN AND PERFORATED ULCER . 

One of my European patients, who was under my care at 
Ngomahuru in S .  Rhodesia , for some 3 years , developed a perfor­
ated ulcer of the sole of the dght foot,  after returning to his home 
in Kenya, where he again came under my supervision . 

The microscope failed on several occasions to reveal any 
M. Leprae,  but the ulcer persisted for months , discharging yellow 
pus, packed with staphylococci . 

I had given the patient Penicillin injections on various occasions , 
and he had always remarked that they t.ad done him a great deal 
of good, so, a determined effort was made, and he received one 
million units of crystalline Penicillin G .  Sodium salt , intra­
muscularly, every day for ten days, at the end of which time the 
ulcer had completely healed _ 

The result is a remarkable change in the psychology and ambu­
latory powers of the patient . He is free from pain , and can now 
get about his farm on horseback or by car in complete comfort. 

No doubt, the Penicillin was responsible for the demise of the 
cocci, which had been the real cause of the persistence of the ulcer. 

Perhaps you can see your way to publish this in the " Review_ " 
B .  MOISER 

(Late Leprologist to Govt .  of S. Rhodesia) . 
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REVIEWS. 

Leprosy in India , Vol . 24, NO . 3 ,  (July, 1 952 ) . 
Thiosemicarbazorre in the Treatment of Leprosy by Dharmendra 

and Chatterj i ,  K .  R .  

After reviewing the previous literature o n  this subject, an 
account is given of the results of treatment in 52 cases . Nine of 
these were untreated neural cases ; 27 were untreated lepromatous 
cases ; IS were lepromatous cases previously treated with sulphones ; 
had been previously treated with hydnocarpus oil . Treatment with 
the siocarbazone brand of thiosemicarbazone averaged 1 0  months . 
The most remarkable feature of the results was that, in addition 
to the usual therapeutic effects , there was complete or partial 
restoration of sensation in the anaesthetic patches and in the limbs 
with the polyneuritic type of anaesthesia ,  replacement of diseased 
nails by new ones , and growth of new hair in depilated areas , 
remarkable considering the short term of treatment. In general the 
toxicity of thiosemicarbazone seems to be less than that of the 
sulphones . However " a special kind of toxicity which indicates 
specific intolerance has been noticed and this has been manifested 
by a sudden rise of temperature even after small doses of the drug. "  
The dose recommended is 25 mgm .  gradually rising to 200 mgm . 
per day. I t  is found particularly useful in patients who cannot 
tolerate sulphones , or who cease to progress under treatment with 
sulphones after an initial improvement .  

Thirty-five Years of Vasectomy by Mitsuda, K .  
This method i s  strongly advocated by the author so as t o  make 

it possible for male and female leprosy patients to live together 
without having children . The patients are thus able to live a more 
normal and happy life without having children who fall an easy 
prey to leprosy . During the last 20 years the author has performed 
the operation of vasectomy successfully in 652 patients . He found 
that there was no change in the secondary sexual characters, nor 
was there any decrease of sexual desire . The method advised is 
very simple, the vas being located on the postero-Iateral side of the 
scrotum, and each operation taking only 5 minutes under local 
anaesthesia (procaine) . " The double folds of skin are then pene­
trated with a needle , so as to fix the vas deferens between the needle 
and the skin layer. It is left in this position till the operation is 
finished . An incision 0 . 5  to 1 . 0  cm . long is made in the overlying 
skin and then through the fascial layers . The thick white vas 
deferens is exposed and pulled out for a length of 3 cm. with a pair 
of forceps , taking care not to damage the accompanying blood 
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vessels .  I t  is then ligated in two places, and 1 . 5 to 2 cm . length 
of it between the two ligatures is excised . "  The same process is 
carried out on the other side . 

Diaminodiphenyl sulphone in Lepl'Osy by Roy, A .  T .  
A comparison i s  made between the oral and the parenteral 

methods of administering DDS . Of the 98 oral cases , treated for 
an average period of 17 . 1 months , there was improvement in 75 
per cent .  Of the 140 parenteral cases, treated over an average 
period of 12 months , there was improvement of 74 . 2  per cent . The 
average amount of DDS per patient for 12 months in the former was 
28 . 5  gm . ,  and for the latter only 19 .38 gm. The author concludes : 
" I f  the trouble of injecting the suspension is not taken into con­
sideration , there is a great advantage in using the suspension of 
DDS parenterally. Here both the amount of the drug and the 
period of treatment are lessened to a great extent . "  [There is a 
possibility that the conclusion of the author is right , and that 
parenteral administration of DDS is more quickly effective than 
oral .  If  so, this may be the result not of more efficient absorption 
of sulphone but of the counter-irritant effect of the injections 
increasing the effects of the sulphone . There appears however to 
be a possible fallacy in the author's reasoning .  The average amount 
given orally per patient per year was 28 . 5  gm. ,  which works out 
at 548 mgm .  per week . There is evidence that 600 mgm. orally 
per week may give as good results as larger doses ; but many of the 
9B cases were not able during long periods to stand as much as 
54'8 mgm. per week, and yet they improved considerably, whereas 
others got far greater doses, many of them 1200 mgm. and some 
even 1Boo mgm . ,  amount which further experience indicates possess 
little , if any, advantage over 600 or Boo mgm. per week . ]  

E .  MUIR. 

" The Mask of � Lion, " by A. T . W .  Simeons . Victor Gol lancz . 
12 /6d . 

Many books on leprosy are written from the angle of pity and 
compassion and tend to overemphasis in this direction . On read­
ing this book for the second time one could not but be convinced 
of the writer ' s  honesty, sincerity and accuracy. Dr. Simeons writes 
with a deep and understanding sympathy of the afflicted " Brother­
hood " and gives a vivid picture of the plight into which his hero 
is precipitated by the discovery of his condition . 

Here is laid before us the physical. mental and spiritual re­
action of the leprosy patient, which , although set in this instance in 
the customs and background of Hindu India, must be essentially 
similar in every sufferer. The triumph of faith is in this case 
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brought to a happy conclusion by the equal victory of new therapy 
over the disease . 

It is to be hoped tha t as research data permits, the author will 
give us a sequel further emphasising the modern, enlightened 
approach to leprosy, and leading to the banishment of fear on the 
part of the public . The cause of leprosy would be much advanced 
if he could indicate those measures , both surgical and occupational , 
available for the patient 's  rehabilitation , and also those which will 
vitally assist in the control of the disease, both in the laboratory and 
in the field . E . B .  

Cochrane, R. G. Leprwy--with partiC'tllar reference to conditi(JIns at 
present pertaining in the British Isles. Public Health ( 1952 ) 
Sept . 

In this address to the Medical Officers of Health of London the 
writer has endeavoured to remove many fears and prejudices which 
unfortunately still persist not only amongst lay people but also 
amongst doctors . 

Since leprosy was made notifiable in 1952 about roo cases of 
leprosy have been notified in England and Wales . Possibly a further 
50 cases may remain unnotified or unrecognised . No case has 
been traced to infection from

' 
a patient in Britain . A new attitude 

towards leprosy needs to be encouraged by education and by the 
avoidance of the use of the words " leper " and " unclean " by 
doctors . Finally the writer spoke of the facilities for treating 
leprosy in England and regretted the local opposition to the new 
hospital at Redhill , Surrey. 

Cochrane, R. G. FOllr Cases illllstrating aspects of leprosy. Proc . 
Roy. Soc . Med . 45 ( 1952)  NO . 5 . p . 249-253 . 

Two typical tuberculoid cases, one atypical lepride, and one 
advanced lepromatous case were demonstrated . X-ray photos of 
a further lepromatous case were shown which revealed considerable 
rarefaction of the phalanges and absorption and necrosis of the 
metatarsal bones . 

One of the tuberculoid cases-a boy-had had nerve decom­
pression of his left ulnar, and the atypical cases had had both his 
peroneal nerves decompressed with great relief. 

Surprise was expressed by those present that the writer handled 
the patients and that the boy was allowed to go to school . He 
explained that the disease was very mildly pathogenic and healthy 
adults were relatively non-susceptible and that the lesions in the 
boy were quiescent and not in any way infective . 

G. O. TEICHMANN. 
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